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INTERNATIONAL ASSOCIATION OF PLUMBING
                      AND MECHANICAL OFFICIALS, UNIFORM EVALUATION SERVICES
EVALUATION CRITERIA FOR

TWISTED STEEL MICRO-REBAR (TSMR) IN CONCRETE

EC 015 – 2019
(Adopted - November 2013, Revised – ____________)
1.0 INTRODUCTION
1.1
Purpose: The purpose of this evaluation criteria is to establish requirements for Twisted Steel Micro Rebar (TSMR) in an independently reviewed evaluation report under the 2018, 2015 and 2012 International Building Code® (IBC) and the 2018, 2015 and 2012 International Residential Code® (IRC). Bases of recognition are IBC Section 104.11 and IRC Section R104.11.
1.2
Scope: This evaluation criteria applies to Twisted Steel Micro Rebar (TSMR) used as an alternative reinforcement to materials and methods specified for structural concrete designed and constructed in accordance with ACI 318 and for structural slabs on grade designed and constructed in accordance with ACI 360.
2.0 REFERENCED STANDARDS
2.1
General:   Referenced standards shall be applied consistent with the provisions of the applicable edition of the IBC and as noted herein.

American Concrete Institute
ACI 224.2-92 

(2004) 
 Cracking of Concrete Members in Direct Tension

ACI 318-14
 Building Code Requirements for Structural Concrete

ACI 318-11
Building Code Requirements for Structural Concrete 
ACI 318-08
Building Code Requirements for Structural Concrete 
ACI 360R-10
Guide to Design of Slabs-on-Ground

ASTM International
ASTM C39-14a
Standard Test Method for Compressive Strength of Cylindrical Concrete Specimens
ASTM C78-10e1
Standard Test Method for Flexural Strength of Concrete (Using Simple Beam with Third-Point Loading)
ASTM C94/C94M-19a
Standard Specification for Ready-Mixed Concrete 
ASTM C192-07
Standard Practice for Making and Curing Concrete Test Specimens in the Laboratory
ASTM C330/C330M -17a Standard Specification for Lightweight Aggregates for Structural Concrete

ASTM C494-13
Standard Specification for Chemical Admixtures for Concrete
ASTM C1609-12
Standard Test Method for Flexural Performance of Fiber-Reinforced Concrete (Using Beam with Third-Point Loading)

ASTM E111-04(2010) 
Standard Test Method for Young's Modulus, Tangent Modulus, and Chord Modulus
ASTM E119-2012A Standard Test Methods for Fire Tests of Building Construction and Materials
Canada Standards Association

CSA A23.2-16C
Standard Test Method for Determination of Steel or Synthetic Fibre Content in Plastic Concrete
International Code Council
2018, 2015 and 2012 IBC

International Building Code®  
2018, 2015 and 2012 IRC

International Residential Code®

AC208 2016
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International Organization for Standardization 
ISO/IEC 17011:2017
Conformity Assessment--General Requirements for Accreditation Bodies Accrediting Conformity Assessment Bodies
ISO/IEC 17025:2017
General Requirements for the Competence of Testing and Calibration Laboratories

Japan Society of Civil Engineers
JSCE SF-4(1984)
Method of Test for Flexural Strength and Flexural Toughness of Steel Fiber Reinforced Concrete, Japan Society of Civil Engineers
Underwriters Laboratories

UL 263-11
Standard for Fire Tests of Building Construction and Materials 
3.0 DEFINITIONS
3.1
General. Where the following terms appear in this Evaluation Criteria, such terms shall have the meaning as defined in this section. 
Hybrid Design: A design that includes a combination of both deformed reinforcing bars and TSMR.
TSMR Design Classes: There are four TSMR design classes.  The registered design professional shall select the appropriate design class based on the definitions below.

Class A – Temperature and Shrinkage Reinforcement: As a replacement for reinforcing bars or welded wire reinforcement in any application as an alternative to minimum reinforcement for the shrinkage and temperature reinforcement specified in Section 24.4 of ACI 318-14 (Section 7.12 of ACI 318-11 and -08) in members complying with the requirements of Section 14.1.3 (a or b) of ACI 318-14 (Section 22.2.1 (a or b) of ACI 318-11 and -08). This application includes replacement for temperature and shrinkage reinforcement in composite steel deck applications specified in ANSI/SDI-C1.0 or ASCE 3 and other structural plain concrete structures designed according to ACI 318-14 Chapter 14 (ACI 318-11 and -08 Chapter 22). The TSMR shall not be used to replace any joints specified in ACI 318-14 Section 14.3.4 (ACI 318-11 and -08 Section 22.3).

Class B - Minimum Structural Reinforcement. As a replacement for structural reinforcement in soil-supported structures including footings; structural concrete slabs supported directly on the ground (designed in accordance with ACI 318 or ACI 360 Section 11.3.3, Elastic Method); foundations; replacement for structural reinforcement in members in which arch action provides compression in the cross-section; replacement of reinforcement in pile-supported slabs on ground with un-occupied space below not to exceed the slab thickness (so failure will not result in structural collapse endangering occupants) and designed in accordance with ACI 318; and as replacement for reinforcement in structural walls in accordance with ACI 318 Chapter 14 and observing  the following criteria:

•
Thickness of bearing walls shall be not less than 1/24 the unsupported height or length, whichever is shorter, nor less than 5½ inches (140 mm).

•
Walls shall be braced against lateral translation (walls shall be laterally supported in such a manner as to prohibit relative lateral displacement at top and bottom or on both sides of individual wall elements, such as occurs with free-standing walls or walls in large structures where significant roof diaphragm deflections).  

•
Under the IBC, at least one No. 5 (16 mm) reinforcing bar shall be provided around all window, door, and similar sized openings. Under the IRC, at least one No. 4 (12.7 mm) reinforcing bar shall be provided around all window, door, and similar sized openings.   The reinforcing bars shall be anchored to develop fy in tension at the corners of openings.
Class C - Structural Concrete: As reinforcement for all other structural concrete including in unsupported horizontal spans.

Class Cs – Non-Linear Slab Design: As reinforcement in structural slabs on ground designed in accordance with ACI 360 Chapter 11.3.3 Methods 2 (Yield Line Analysis) and 4 (Nonlinear Finite Element Analysis).

Twisted Steel Micro Rebar (TSMR): A steel rod or wire, with a non-circular cross section that shall be twisted at least one time (360°) about its own axis. Used as discontinuous reinforcement, the product is typically small enough to be mixed in large numbers into the concrete before placement.

Twisted Steel Micro Rebar Design Crack Width, Sa: This is the crack width resulting from tensile stresses typically measured for structural design applications. Sa represents the average upper limit of displacement in a direct tension test where the stress remains stable.  Sa is set forth in Eq.-1:

Sa = δ + X/3 


     



(Eq.-1)

Where:
δ = material elongation as stated on raw material certification test reports, inch (mm).
X = elongation from twist, representing the materials approximate ability to “stretch” and need not be exactly determined, inch (mm).  
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(Eq.-2)

Where: 

n = number of full revolutions of the part
d = equivalent diameter of the wire, inches (mm)
L = length of the part, inches (mm)
X = percentage reduction in length from twisting the part
The resulting values of Sa are used as a reference point for computing tensile resistance and compute maximum allowable crack width.  In general, the larger the Sa selected, the smaller the tensile resistance and the larger the maximum allowable crack width. Sa shall not exceed 1.0 mm (0.04 inch).
4.0 BASIC INFORMATION
4.1
General: The following requirements shall be considered in the evaluation of the TSMR:  
4.2
Product Description: The following information on the TSMR as defined in Section 3.1 of this criteria shall be submitted for inclusion in the evaluation report.

a. Raw Material Tensile Strength: The tensile strength for raw material shall be submitted based on certification or mill tests supplied by the manufacturer.
b. Description of Shape: The cross-sectional shape shall be described and shall be non-circular (has at least one flat edge).
c. Cross Sectional Area: The cross-sectional area shall be reported and computed from the cross-sectional dimensions on the raw material certification or mill tests.
d. Minimum Twist: The TSMR twist shall be reported and there shall be at least one 360-degree twist over the length of the product.
4.3 Fire Resistance: At least one roof and one floor concrete assembly designed to be reinforced with TSMR shall be tested for fire resistance in accordance with ASTM E119 or UL 263.  Full-scale fire resistance testing specific to the application is not required where an accompanying engineering study prepared by a testing laboratory establishes the equivalency of the TSMR to reinforcing bars in terms of fire resistance.
4.4 Installation Instructions: The manufacturer shall provide the evaluation service agency and the laboratories conducting the testing a copy of its installation instructions. All test specimens shall be prepared in accordance with installation instructions and procedures used in the field.
4.5 Packaging and Identification: Method(s) of packaging and product identification shall be included in the evaluation report. Identification shall include the manufacturer’s name and address, product name, and the evaluation service agency’s evaluation report number.
4.6 Testing Laboratories: Testing laboratories shall be accredited for the applicable testing procedures in accordance with ISO/IEC 17025 by a recognized accreditation body conforming to ISO/IEC 17011. Testing at a non-accredited laboratory shall be permitted by the evaluation service agency, provided the testing is conducted under the supervision of an accredited laboratory and the supervising laboratory issues the test report.
4.7 Test Reports: Test reports shall comply with Annex A of this criteria.
4.8 Product Sampling: Sampling of the TSMR for tests under this criterion shall comply with Annex A of this criteria.
5.0 TESTING AND PERFORMANCE REQUIREMENTS
5.1 TSMR Material - The testing laboratory shall examine TSMR specimens and verify information in Section 4.2 of this criteria.
5.2 Basic Performance: The TSMR shall comply with AC208 at the minimum allowable dosage.
5.3 Tension Strength Specimens: Tension strength tests shall be conducted in accordance with   Section 6.1 of this criteria. As a minimum, the testing shall encompass the following:

5.3.1 TSMR: Each size of TSMR shall be tested.
5.3.2
Concrete Proportions: Each concrete mix design specified by the manufacturer, characterized by compressive strength and aggregate size, shall be tested. For structural lightweight concrete, aggregate shall comply with ASTM C 330, size designation 1 inch (25.0 mm) to 0.187 inch (4.75 mm).
5.3.3 Dosage Rates: For each concrete mix design, a range of TSMR dosage rates shall be tested. The minimum and maximum dosage rates shall be tested along with at least one intermediate dosage.
5.4 Data Analysis: The tensile test results shall be analyzed in accordance with Section 7.0 of this criteria.
5.5 Performance Requirements: The tensile test results shall comply with requirements in Section     8.0 of this criteria.
5.6 Concrete Compressive Strength: Compressive strength specimens for each concrete mix design containing the TSMR shall be cast, cured, and tested in accordance with applicable sections of ASTM C192 and C39 respectively.
6.0 TEST METHODS
6.1 
Direct Tensile Test: Testing shall be conducted at room temperature in accordance with ASTM
                          E111, with the following modifications:
6.1.1
Specimens shall be molded in a non-absorptive mold with the use of a form release agent.  The mold shall produce specimens similar to Figure 1 of this criteria.

6.1.2
The addition of TSMR shall comply with the published installation instructions.
6.1.3
Specimens shall remain in the molds for a period of 24 hours after casting and then cured in accordance with ASTM C 192.

6.1.4 A universal joint shall be positioned at one end of the test specimen as shown in Figure 1 of this criteria.
6.1.5 Three displacement measuring devices with a resolution of 0.1 microns and an accuracy of 1 micron shall be attached to the specimens to record actual displacement. The LVDTs shall be centered about the middle of the gage length of the tension specimen. Figure 1 of this criteria illustrates the placement of the displacement devices.

6.1.6 A minimum of three replicate specimens for each configuration dosage and mix design are required.
6.1.7 Anchoring: The specimen shall be anchored with a threaded rod capable of developing the expected tensile force.
6.1.8 Test Machine: A universal tension tester capable of operating under the following parameters is required:
6.1.8.1 Machine shall be capable of a sampling rate of 0.1 Hz minimum.
6.1.8.2 Machine shall be capable of 0.0005 in/min (0.0127 mm/min) co-axial movement rate.
6.1.8.3 Machine shall be able to deflect at least 0.25 inches (6.4 mm)
6.1.8.4 Machine shall be capable of containing the coupon shown in Figure 1 of this criteria.
6.1.9 Reporting: The reporting requirements listed in ASTM E111 Sections 10.1.8 and 10.1.9 shall be replaced with the following reporting requirements.
6.1.9.1 Tensile force vs. elongation curves shall be reported.
6.1.9.2 The peak tensile force shall be determined.
6.1.9.3 The tensile force and displacement immediately preceding the formation of the first dominant crack shall be determined.  The associated stress and strain values shall be computed based on the section size and gage length.
6.1.9.4 The peak post-crack tensile strength shall be determined. This value is defined as the peak load after 0.01 inch (0.25 mm) vertical displacement.
6.1.9.5 The tensile force at the strain limit (defined as Sa) shall be determined.
6.1.9.6 After the specimen is broken, the total number of TSMR on both faces of the broken section extending out of the broken plane at least 0.040 inch (1.00 mm) and at 30 degrees or greater (90 degrees defined as the TSMR being perpendicular to the cracked plane) shall be summed.
6.1.10 Concrete Compressive Strength Tests: Three cylinders shall be tested for each unique mix design within 24 hours of tensile testing in accordance with Section 5.6 of this criteria. The actual cylinder test results shall be reduced to the specified compressive strength in accordance with ACI 318-14 Section 19.2.1 (ACI 318-11 and -08 Section 5.3.2.2).  
7.0 TEST DATA ANALYSIS

7.1
From the tensile tests in Section 6.1 of this criteria, a general linear regression model shall be developed, capable of predicting the tensile strength as a function of 1) the number of TSMR present in the broken section as set forth in Section 6.1.9 of this criteria and 2) the specified compressive strength of the concrete. The following requirements apply to the regression model:

7.1.1 The linear terms, the constant, and the standard deviation of each model shall be reported.  

7.1.2 However, enough tests shall be run to establish the number of TSMR linear term as a statistically significant predictor (the maximum allowable p-value of this term is 0.05 indicating 95% significance). 

7.1.3 Outliers and suspicious data points may be removed using standard statistical practices. Outliers may not be removed from the test report and their removal from the regression model shall be justified in writing along with the regression analysis results.

7.1.4 The overall average number of TSMR in the tests shall not exceed the midpoint of the range of TSMR per unit area considered (the dosage may have a bias toward the upper half of the range).

8.0 PERFORMANCE REQUIREMENTS

8.1 Strain Capacity Increase Requirement: Tensile test results shall indicate a statistically significant increase (minimum of 95% confidence, the maximum p-value in a two-sample t-test, 0.05) in tensile strain capacity compared to structural plain concrete. A minimum of six control (plain concrete) specimens shall be considered in the analysis in addition to the minimum number of TSMR samples required in Section 6.0.  Since resolution of data can be an issue in measurements of small deflections, data with slope coefficient of variation (COV) greater than 2 percent as computed according to ASTM E111, Section 9.2, Equation 4 may be neglected. 

8.2 Post-Crack Tensile Stability Requirement: Tensile tests shall indicate that the median of the load carried at Sa divided by the maximum load after 0.01-inch (0.25 mm) displacement is equal to or greater than 0.85.   

9.0 QUALITY ASSURANCE - FIELD INSPECTION:

9.1 The TSMR dosage (mass per unit volume applied to the mix) shall be certified in writing by concrete supplier.

9.2 The tested concrete compressive strength shall be the greater of 3,000 psi (20 Mpa) for Class A, Class B, and Class Cs, and 4,000 psi (27 Mpa) for Class C and specified compressive strength for the design.

9.3 Compressive strength samples shall be cast, cured, and tested in accordance with applicable sections of ASTM C192 and C39 respectively.
9.4 TMSR content (dosage) verification testing, when required, shall be conducted in accordance with CSA A23.2-16C “Standard Test Method for Determination of Steel or Synthetic Fibre Content in Plastic Concrete”. The average TSMR content (CSA A23.2-16C Section 9g) shall exceed specified dosage minus the specified TSMR dosage x TSMR distribution coefficient of variation (COV defined in Section 11.1.3.2 or 11.1.3.3 of this criteria).  Annex B shows the step by step procedure for developing a table of limits for various TSMR dosages. TSMR content verification is not required for the following TSMR applications:
9.4.1 Class A and B applications where one of three conditions exists which guarantee stability: soil support, lateral support, or arch action as set forth in ACI 318-14 Section 14.1.3 (ACI 318-11 and -08 Section 22.2.1).

9.4.2 Applications designed with the minimum quantity of structural reinforcing bars in accordance with ACI 318. 

10.0 QUALITY ASSURANCE – MANUFACTURING:
10.1 Quality documentation complying with the IAPMO UES Minimum Requirements for Listee’s Quality Assurance System (ES-010) or equivalent shall be submitted.
10.2 A qualifying inspection shall be conducted at each manufacturing facility by an approved inspection agency. The approved inspection agency shall be accredited in accordance with ISO/IEC 17020 by a recognized accreditation body conforming to ISO/IEC 17011.

10.3 An annual inspection shall be conducted at each manufacturing facility by an approved inspection agency. The approved inspection agency shall be accredited in accordance with ISO/IEC 17020 by a recognized accreditation body conforming to ISO/IEC 17011.
11.0 APPLICATION

11.1 Analytical Model: Standard practices for computing bending moment and shear, or any other resistance value based on the tensile strength of the concrete shall be used, replacing the tensile contribution of the continuous reinforcement with the TSMR tensile force. The structural design professional shall use the following procedure to design with TSMR. 
11.1.1 Reinforcement Area: The nominal area of steel for the application shall be computed using standard practice and ACI 318 assuming deformed continuous reinforcement is used.
11.1.1.1 For Class A structural members, the structural design professional may assume the reinforcing bars are in the center of the concrete section.  
11.1.1.2 For Class B, C and Cs structural members, the structural design professional shall determine the area of steel required at the depth of the centroid of the tension region of the concrete section.
11.1.2 Area of Steel vs. TSMR Count Table (Figure 2 of this criteria): The evaluation report shall include a table for each class of design consisting of at least two columns: 1) area of reinforcing bars and 2) number of TSMR required to provide the yielding force equivalent to the area of reinforcing bars listed in Column 1.  The structural design professional shall refer to this table to compute the number of TSMR required to provide the tensile resistance equal to a given area of reinforcing bars. The force per TSMR shall be determined using the regression model developed in Section 7.0 of this criteria. This table may have additional columns for different concrete compressive strengths. The manufacturer shall prepare the tables and the evaluation agency shall verify the following:  
11.1.2.1 Class A and B Structural Members: Micro-cracks occur and the TSMR remains bonded to the concrete. The average embedded length is ½ the length of the TSMR.  The tensile test measures the response when the average embedded length is only ¼ the length of the TSMR due to the formation of a dominant crack. To obtain the maximum resistance, the tensile force at Sa shall be multiplied by the ratio of the embedded lengths: L/2 divided by L/4 = 2 to obtain the force per TSMR.
11.1.2.2 Class C and Cs Structural Members: A multiple crack condition occurs with areas of localization.  The average embedded length is L/4 due to the presence of a full depth crack so no adjustment is needed, and Sa is used to derive the force per TSMR. 
11.1.3 TSMR Count/Unit Area vs. Dosage Table (Figure 3 of this criteria): The evaluation report shall include a table for each class of design, which includes at least two columns: 1) number of TSMR per unit area 2) TSMR dosage required to provide the number of TSMR listed in column 1.   Additional columns may be provided to for different compressive strengths of concrete. The structural design professional shall divide the number of TSMR required by the area of concrete in tension and use this table to determine the TSMR dosage that needs to be applied.

11.1.3.1 The percentage of TSMR active in resisting tension shall be 88.9 percent, which is the percentage of all TSMR inclined 30 degrees or more relative to the direction of the load.
11.1.3.2 The manufacturer may elect to conduct a series of tests as described in Section 6.1 of this criteria to establish the COV at various dosages and present the results to the evaluation agency.
11.1.3.3 In the absence of actual distribution data, the manufacturer may elect to use distribution data available in literature
 (Dupont, L. Vandewalle / Cement & Concrete Composites 27 (2005) 391–398) In this case a copy of the data and regression analysis used shall be provided to the evaluation agency.
11.1.4 TSMR Count / Unit Area vs. Tensile Stress Table (Figure 4 of this criteria): The evaluation report may optionally include a third table, which relates the number of TSMR per unit area to the corresponding tensile stress. Additional columns may be provided for different concrete compressive strengths.  
11.1.5 A resistance factor shall be applied the table values to address the variance in TSMR performance in Class B and C structural members only. Average responses are used for Class A and Cs structural members. The resistance factor shall be computed in accordance with Eq-3 using standard LRFD statistical methods
 such that the tensile strength provided by TSMR may be substituted into the design equations for continuous reinforcement. A separate table shall be prepared for each design class.  
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Where:
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 is the target resistance factor

β is the beta factor defining the acceptable probability of failure (Section 11.2 of this criteria).

Vr is combined coefficient of variation of the response model. The coefficient of variation shall be computed using appropriate statistical laws as outlined by MacGregor (MacGregor, J.G. Safety and limit states design for reinforced concrete, Can. J. Civ. Eng. 3,284 (1976)).
11.2 Resistance Factor Calibration
The prediction of bending response from direct tension response can be overly conservative in concrete because direct tension tests do not allow as much re-distribution of load as bending tests allow. The manufacturer may optionally choose to calibrate the Class B and C beta values based on experience from laboratory and field-testing to correct for this offset. Calibration shall be done by comparing bending moments predicted using the TSMR tensile stress quantities applied as a rectangular stress block below the neutral axis to the peak and the average post-crack bending moments of 3- or 4-point flexural tests on simple supports – e.g., ASTM C1609, ASTM C78, JSCE SF-4, full scale bending tests, etc.).
11.2.1 The average post crack bending moment shall be computed as the average of the 1) peak moment, 2) the moment at the midpoint deflection corresponding to a single crack width equal to Sa and 3) the moment at half of this midpoint displacement). The overall average factor of safety versus the 1) peak and 2) average post crack strength shall be determined. The mid-point deflection may be determined using the following similar triangles approach. Crack width at mid-span shall be estimated in accordance with Eq-4.
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Where
h is the height of the beam, inches (mm) 
δ is the mid-span deflection, inches (mm)
span is the unsupported distance between supports, inches (mm)
Class A and Class Cs designs are based on average values so β shall be set to zero for these design classes. No calibration is required for these classes.
11.2.2 
Class B design is based on micro-cracking behavior so a minimum average factor of safety vs. peak post crack strength of 4 shall be observed with less than 1:20 over-predictions (based on β of 1.5 at peak). The β may be adjusted until this requirement is achieved.
11.2.3 Class C design is assuming localized cracking behavior so the minimum average factor of safety vs. average post crack strength of 2 shall be observed with less than 1:20 over- predictions (based on β exceeding 1.5 at average post crack). The β may be adjusted until this requirement is achieved. 
11.2.4 A third party testing laboratory, or customer shall perform tests used for calibration purposes.  Since the purpose of calibration is to adjust the model to estimate performance under localized conditions and actual users conduct many of these tests, testing need not be conducted at accredited facilities. The testing laboratory may be exempt from accreditation where test results are provided and a registered design professional who reviews the data and calibration computations and agrees with the submitted results.
11.3
Performance Based Alternative: The design criteria outlined in this section as well as the limitations in Section 12.0 of this criteria may be modified or waived if the registered design professional shows through analysis or testing conformance to the performance requirements of the application, as also allowed in ACI 318-14 Section 1.10 (ACI 318-11 and -08 Section 1.4), IRC and IBC Section 104.11, and relevant ACI code cases
.
12.0 LIMITATIONS

12.1 Class Application Limits: The permitted applications for each class are described in detail in Section 3.1 of this criteria.   
12.2 Class A and B Strain Limits: The average tensile strain in the concrete shall not exceed the average increase in tensile strain determined through direct tension testing set forth in Section 6.1 of this criteria. The average tensile strain in may be estimated by dividing the tensile stress in the concrete by the modulus of elasticity of the concrete (Hooke’s Law). If the limit is not satisfied, Class C design is required. For Class A and B Table 3 (Figure 4 of this criteria) shall be utilized to select the provided TSMR unit tensile strength. The average strain shall be calculated in accordance with Eq-5:
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Where:
Ect is the tensile modulus of elasticity of concrete containing TSMR, estimated as 57,000[image: image10.png]Ve
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  (MPa).
ε is the average concrete tensile strain 
Note: this calculation is not meant to be a predictor of crack formation but rather a predictor of the concrete’s ability to redistribute loads by having at least enough tensile strain capacity at the centroid of the tensile region to resist formation of a full depth dominant cracks. These types of cracks eliminate alternative load paths and the ability for the loads to re-distribute through-out the member. 
The baseline tensile strain capacity shall be set at 70 micro-strain (0.00007). This value is based on equations for the direct tensile strength (first crack strength) of normal-weight concrete set forth in ACI 224.2R Equation 3.2 and Ec shall be computed from ACI 318-14 Section 19.2.2.1 (ACI 318-11 and -08 Section 8.5.1). The TSMR strain limit shall be set at one plus the percent increase determined in accordance with Section 8.1 times this baseline. While the equations provide some differences for lightweight concrete, the change is not significant enough to require re-computation of the baseline strain. The strain increases with TSMR dosage. A simple regression analysis shall be performed to establish three or more strain limits based on average increase in strain within each range versus TSMR content per unit area. The strain increase shall not exceed the 90th percentile of all data collected for the strain increase derivation in Section 8.1 of this criteria.
In cases of prestressed concrete, the initial compressive strain may be subtracted from strain calculated according to Eq-5. In cases of restrained shrinkage and joint-less slabs, the estimated shrinkage strain shall be added to the strain computed from Eq-5.  Several methods of strain computation are available. The structural design professional shall select an appropriate method to calculate these tensile strain values.  TSMR shall not be used to replace post-tension and pre-stressing strands except as provided in Section 11.3 of this criteria. The addition of TSMR does not change the prestressed design procedure.
12.3 Class C Structure Limitations
12.3.1 Bar reinforcement is not required in any structural member where strains exceeds the Class A or B strain limits but conforms to the Class A or B application limitations listed in Section 3.1 of this criteria. The structural design professional, may, however elect to use a combination of bar reinforcement and TSMR for these applications.
12.3.2 Bar reinforcement is required in any structure not complying with the Class A and B application limitations listed in Section 3.1 of this criteria. The minimum quantity shall be as prescribed in ACI 318-14 Section 9.6.1.2 (ACI 318-11 and -08 Section 10.5.1) or other code-required minimum structural reinforcement for the application.
12.3.3 Unsupported horizontal spans (free-spanning beams or slabs with occupied space above or beneath) shall have the minimum amount of bar reinforcement required by ACI 318 to resist nominal service loads.  
12.3.4 Strength provided by non-composite stay-in-place forms for installations not complying with the Class A and B application limitations may be used to satisfy the minimum reinforcement requirement provided the structural design professional designs the forms to provide resistance equal to or greater the resistance than provided by the required bar reinforcement. The TSMR dosage shall be adequate to support the entire load and the contribution of the stay-in-place forms shall not be added to the TSMR capacity.
12.3.5 The requirement for reinforcing bars may be waived based on acceptable data in accordance with Section 11.3 of this criteria.
12.4 Class A and B Hybrid Design 
12.4.1 Hybrid design is allowed for Class A and B structural members with no minimum reinforcing bar requirement when the application limits listed in Section 3.1 of this criteria and strain limits in Section 12.2 of this criteria are satisfied.
12.4.2 If Class A or B application limits listed in Section 3.1 of this criteria are satisfied but the strain limit in Section 12.2 of this criteria is exceeded, the structural member may be designed as Class B Hybrid. This process will reduce the strain computed in Section 12.2 of this criteria. The strain limit may be waived if the minimum amount of bar reinforcement as prescribed in ACI 318-14 Section 9.6.1.2 (ACI 318-11 and -08 Section 10.5.1) is provided.  Alternatively, the structural design professional may elect to design the structural member as Class C without the need for bar reinforcement.
12.5 Dosage and Compressive Strength Limitations: Minimum and maximum dosages and concrete compressive strengths shall be set at levels consistent with the upper and lower bounds of the tensile testing program. Extrapolation above and below the tested concrete compressive strengths and TSMR counts is not permitted.
12.6 Flexure Limitations: For flexure, standard balanced and tension-controlled strain limits as prescribed in ACI 318-14 Section 21.2.2 (ACI 318-11 and -08 Section 10.3) shall apply.
12.7 Shear Restrictions:
12.7.1  Use of TSMR for replacing shear reinforcement in Class A and Cs structural members is not allowed.
12.7.2  The contribution of plain concrete shall be neglected in applications like shear (do not add Vc to the shear resistance computed for TSMR). The direct tension tests used to characterize the material include the effect of the concrete.
12.7.3 The area in tension shall be taken as the 1.41 x the section width x height minus 4 inches (100 mm).  This represents the 45-degree plane between the two layers of original reinforcement.
12.8 Approval: A registered design professional shall approve use of TSMR.  
12.9 Precast Concrete: TSMR shall not be used to replace supplemental reinforcing bars placed around openings and tied to lifting points. Precast concrete may be designed as Class B even if the class B application limitations are exceeded based on acceptable data in accordance with Section 11.3 of this criteria.  
12.10 Concrete Mixtures: When TSMR is added at the ready-mix plant, a batch ticket signed by a ready-mix representative shall be available to the code official upon request. The delivery ticket shall include, in addition to the items noted in ASTM C94, the type and amount of TSMR added to the concrete mix.
13.0 Evaluation Report Recognition
13.1 General: The Evaluation Report shall include the following:
13.2 Basic information required by Section 4.0 of this criteria including product description, packaging and identification.
13.3 Description of TSMR design classes and application limits in accordance with Section 3.1 of this criteria.
13.4 Design instructions and tables in accordance with Section 11.0 of this criteria.
13.5 Limitations in accordance with Section 12.0 of this criteria.
13.6 Use of TSMR for Class C structural members in structures assigned to Seismic Design Categories C, D, E, and F is outside the scope of this report.
13.7 For design of Class Cs structural members, applicable design provisions from ACI 360.
13.8 Description of qualified fire-resistance-rated assemblies in accordance with Section 4.2 of this criteria.
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Figure 1 -- Tension Specimen Molds
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Table 1: TMSR replacement - Imperial
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Figure 2 – Table 1
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Figure 3 – Table 2
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Table 3: TMSR tensile force - Imperial
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Figure 4 – Table 3

Annex A
Test Report Content

1.0 The services performed by the testing laboratory shall be documented by a retrievable report that accurately, clearly, objectively, and unambiguously presents measurements, observations, examinations, and test results in accordance with the reporting requirements of test method(s). Each test or inspection report also shall include the following unless the code, evaluation criteria, or the test standard requirements specify otherwise:

1.0 A title, for example, “Report of TSMR Tests;”

1.0 The name, address, and contact information of the laboratory.

1.0 A unique identification of the report (such as report number), the issue date, a sequential number for each page, and the total number of pages.

1.0 The name and address of client.

1.0 Description of, condition of, and clear identification of the item tested.

1.0 Date test(s) were conducted.

1.0 Identification of test standards or description of any non-standard methods used.

1.0 Any deviations from, additions to, or exclusions from, the test standard and any other information relevant to the specific test, such as environmental conditions;

1.0 Measurements, observations, examinations, and test results, supported by tables, graphs, sketches, and photographs, as appropriate, including a description of the failure mode or condition of item at conclusion of the tests;

1.0 Conclusions or summary statements, including, when applicable, a statement indicating whether the product passed or failed the test;

1.0 A statement the results apply only to the items tested;

1.0 A statement that the report shall not be reproduced, except in full, without the prior written approval of the laboratory; and

1.0 Name(s) of individual(s) performing the tests;

1.0 A signature and title, or an equivalent identification, of the person(s) accepting responsibility for the content of the report on behalf of the laboratory.

1.0 Identification of results obtained from tests subcontracted by the laboratory to others. The laboratory shall not represent the services of others as its own.

2.0 In addition to the requirements of Sections 1.0, 2,0 and 3.0, each test report, where necessary for the proper interpretation or understanding of the report, shall include the following:

2.0 Project title and reference designation.

2.0 Reference to relevant code, evaluation criteria, or other requirement(s).

2.0 A statement indicating compliance with relevant code, evaluation criteria, or other requirement(s).

2.0 Other reporting requirements of the evaluation agency, the client, or relevant authority.

3.0 In addition to the requirements of Sections 1.0, 2.0, 3.0 and 4.0, test reports presenting results shall include the following with respect to sampling:

3.0 Date of sampling or date sample received, as appropriate.

3.0 Clear identification of the material sampled including manufacturer, brand name, lot number, source, or similar unique information, as applicable.

3.0 Sampling location, where relevant, using an explicit description, diagram, sketch, or photograph, as applicable.

3.0 Identification of sampling methods used, or sampling plan or procedure if a non-standard method was used.

3.0 Deviations from, additions to, or exclusions from standard sampling methods or predetermined sampling plans or procedures.

3.0 Details of environmental conditions present during the sampling such as rain or freezing weather that may have affected the testing of the sample or the interpretation of the test results.

3.0 If assemblies are tested (structural assemblies, fire-rated assemblies, etc.), identification of the assemblies, preferably with illustrations. The report shall identify the parties constructing the assemblies and shall also address witnessing and/or verifying the construction.

4.0 When interpretations of tests are included in the report, the basis for the interpretations shall be clearly explained. Interpretations commonly include determination of compliance or noncompliance of the results with requirements of the test method or evaluation criteria.

5.0 Material revisions or additions to a report after initial issue shall be made in a further document clearly indicating the revised information and clearly referencing the original report identification. Such revisions or additions shall meet the relevant requirements of Section 2.0.
6.0 Transmission of test reports by electronic means shall follow documented procedures to ensure that the requirements of this evaluation criteria are met, and that confidentiality is preserved.

ANNEX B 
Method for Calculating the Acceptable Limits for a TSMR Dosage
Using the provisions determined in Section 11.1.3 of this criteria, the coefficient of variation, COV, for the distribution of TSMR micro rebar is

	
	[image: image17.png]COV = f(TSMR dosage)




	(1) 

	
	
	


Using Equation B1, the acceptable coefficient of variation can be calculated for any given TSMR dosage in lb/yd3. Equation 1 can only be used with dosages expressed in lb/yd3, if a dosage is required for metric units, the desired dosage shall be converted to lb/yd3 and then used with Equation B1.
To determine the limits, definition of the coefficient of variation shall be computed by Equation B2:
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	(2) 


Where σ is the standard deviation and μ is the mean. To determine the acceptable TSMR dosage limit, the mean for the TSMR dosage shall be taken as equivalent to the intended TSMR dosage of the concrete mix. For the calculation of an acceptable TSMR dosage limit, one standard deviation shall be taken as the acceptable deviation from the intended TSMR dosage. 

By rearranging Equation B2, the acceptable deviation for a given TSMR dosage becomes Equation B3:
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	(3) 


The lower acceptable dosage limit, LADL, is then calculated using the Equation B4:
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	(4) 

	


The LADL can then be used as an established acceptable lower bound for an intended TSMR dosage when paired with the TSMR Wash out test. This lower bound ensures that an adequate distribution of the TSMR fibers within the concrete mix is achieved. 

A table can be developed to using these calculations showing the oz/cubic foot (grams/Liter) required and included in the ESR for common TSMR dosages.  Samples are included (Table B1 and B2).  
	Specified TSMR Dosage (lb/yd3)
	Coefficient of Variation
	Standard Deviation (lb/yd3)
	Lower Dosage Test Limit (oz/ft3)

	5
	0.271
	2.12
	2.16

	10
	0.212
	2.50
	4.67

	…
	…
	…
	…

	60
	0.019
	2.12
	34.89


Table B1. Example Acceptable limits for intended TSMR dosages of a 9 cubic yard truck, English Units

	Specified TSMR Dosage (kg/m^3)
	Coefficient of Variation
	Standard Deviation (kg/m^3)
	Lower Dosage Test Limit (g/L)

	2.92
	0.299
	0.87
	2.05

	5.84
	0.260
	1.52
	4.33

	…
	…
	…
	…

	35.06
	0.063
	2.20
	32.86


Table B2. Acceptable limits for intended TSMR dosages of a 7 cubic meter truck, SI Units

APPENDIX A
(NONMANDATORY INFORMATION)

1. General
It is recommended that any evaluation report developed in accordance with EC 015 contain instructions and figures similar to what in included herein along with several worked-out example problems to assist the designer.  
2. Design in accordance with ACI 318 (Structural Concrete)
Designs governed by ACI 318-14 Section 1.10 (ACI 318-11 and -08 are in compliance with Section 1.4) (Approval of special systems of design or construction). For more details, see EC 015 Section 1.0 and ACI Public Discussion, Code Case ACI 318-08/001(12) and 318-11/001(12), Concrete International, V. 35, No. 2, Feb. 2013, p. (67). Design instructions are provided in Sections 4.1 to 4.4 of this Appendix.
3. Design in accordance with ACI 360 (Slabs on Grade)
Slab on grade design is outside the scope of ACI 318 and alternatively may be done is done in accordance with ACI 360. Design instructions are provided in Section 4.5 of this Appendix.
4. Design Instructions
4.1.  Flexural Design Follow steps below to compute TMSR dosage using the tables developed in accordance with EC015.
4.1.1. Determine Design Class using the definitions in EC015 Section 3.1
A flow chart (Figure 5) simplifies the class selection process
.
4.1.2. Compute Required Area of Steel
Determine the required area of steel at the centroid of the tension zone (TSMR acts as a rectangular tensile block as shown in Figure 6) with standard design procedures recommended in ACI 318-14 Chapter 6 (ACI 318-11 and -08 Chapter 8) using load and resistance factor design. Use the calculated nominal area of steel in the procedure described in Section 4.1.3 of this Appendix. An appropriate strength reduction factor will be applied to the TMSR design strength.  
4.1.3. Table 1:  Required TMSR
Use Table 1 to select the minimum number of TMSR required to provide the same tensile resistance as the area of steel computed in Appendix A Section 4.1.2. Divide this number by the area of the concrete in tension to obtain the number of TMSR required per unit area. This can be either direct tension, flexural tension, or shear.
4.1.4. Table 2:  TMSR Dosage 
Use Table 2 to select the minimum TMSR dosage required to ensure the number of TMSR per unit area (as determined in Appendix A Section 4.1.3) are provided in the tensile region of the concrete. The TMSR dosage listed in the table is calibrated using LRFD methods.
4.1.5. Table 3: TMSR tensile force
Use Table 3 to select the provided TMSR unit tensile strength. This value can be multiplied by the effective area in tension to compute the total tensile resistance.
4.1.6. Compute strain in the composite 
For Class A and B use Table 3 to select the provided TMSR unit tensile strength and calculate the average strain with Equation A1:
                               Equation A1    ε ≅𝐓𝐌𝐒𝐑tensile stress/ECT
Where:
· Ect is the tensile modulus of elasticity of TMSR concrete estimated as 57000[image: image22.png]Ve



 (psi) or 4200[image: image24.png]Ve



  (MPa).
· ε the average concrete tensile strain 
4.1.7. Pre- or post-tensioned concrete 

With pre- or post- tensioned concrete, the initial compressive strain may be subtracted from the average strain calculated in Equation A1.  
4.1.8. Restrained shrinkage

In cases of restrained shrinkage, the shrinkage strain shall be added to the average strain computed in Equation A1.
4.2. Shear: The same method as above is used for shear and torsion reinforcement.  The Area in tension should be taken as no more than the 1.41 x the section width x height minus twice the neutral axis depth.  When replacing both bending and shear reinforcement the higher of the two dosages governs the design.
4.3. Class A and B Strain Limits: The average tensile strain (Appendix A Section 4.1.6-4.17 and 4.18) in the concrete shall not exceed limits established in EC 015 Section 12.2.
4.4. Hybrid Design
A combination of standard reinforcement and TMSR may be used. For Hybrid Design, reduce the area of steel computed in Section 4.1 of this criteria by the cross-sectional area of the rebar that will remain prior to determining the required minimum number of TMSR using Table 1. 
4.5. ACI 360 Design Instructions 
4.5.1. Class A and B Design in accordance with ACI 360-10 Section 11.3.3.2 (Elastic Design Method).   Substitute  [image: image26.png]


 where [image: image28.png]—



 is used in ACI 360-10 Section 11.3.3.2 equations.  All other calculations remain the same. 
4.5.2. Class Cs Design with Yield Line Methods ACI 360-10 Section 11.3.3.3, Substitute [image: image30.png]
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 is used in ACI Section 11.3.3.3 equations.  All other calculations remain the same. 
4.6. Limitations/Restrictions 
All designs are subject to the limitations outlined in Section 12.0 of this criteria. 
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Figure 5: TSMR Class Selection Flow Chart
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Figure 6:  TMSR Flexural Stress Block
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Combined Tables Imp

				Table 1: Helix micro rebar replacement - Imperial																Table 2: TMSR dosage rate - Imperial																												Table 3: Helix micro rebar tensile force - Imperial

				Fy = 60 ksi		Nominal number of Helix Micro Rebar required 														Number of TMSR per unit area in tension (TMSR/in2)		TMSR dosage rate, Hd (lb/yd3)																										Number of Helix per unit area in tension (Helix/in2)		Provided Helix unit tensile stress, ɸFht  (psi )

				 Nominal area of steel in tension
As  (in²/ft)		3000 psi 				4000 psi				5000 psi								3000 psi 								4000 psi								5000 psi												3000 psi 								4000 psi								5000 psi

						Class A & B		Class C & Cs		Class A & B		Class C & Cs		Class A & B		Class C & Cs						Class A		Class B		Class C		Class Cs		Class A		Class B		Class C		Class Cs		Class A		Class B		Class C		Class Cs						Class A		Class B		Class C		Class Cs		Class A		Class B		Class C		Class Cs		Class A		Class B		Class C		Class Cs

				0.028		37.8		75.7		37.3		74.6		36.7		73.5																																1.18		46.2		62.8		23.8		19.2		50.3		68.4		28.9		23.4		54.5		74.7		34.0		27.6

				0.040		53.6		107.2		53.1		106.1		52.5		105.0																																1.25		49.4		67.1		25.8		20.8		53.5		72.7		30.8		25.0		57.7		79.0		35.9		29.2

				0.050		66.8		133.5		66.2		132.4		65.7		131.3																																1.43		57.6		78.2		30.8		24.9		61.7		83.8		35.8		29.1		65.9		90.3		40.9		33.3

				0.060		79.9		159.8		79.4		158.7		78.8		157.6																																1.50		60.8		82.2		32.6		26.5		64.9		87.8		37.7		30.7		69.1		94.7		42.7		34.9

				0.080		106.2		212.4		105.7		211.3		105.1		210.2																																1.53		62.1		83.9		33.4		27.2		66.3		89.5		38.5		31.4		70.5		96.5		43.5		35.6

				0.090		119.4		238.7		118.8		237.6		118.3		236.5																																1.75		72.2		96.2		39.2		32.2		76.4		101.8		44.2		36.4		80.5		108.8		49.2		40.6

				0.100		132.5		265.0		132.0		263.9		131.4		262.8																																2.00		83.6		110.0		45.7		38.0		87.8		115.4		50.7		42.1		91.9		122.6		55.7		46.3

				0.110		145.7		291.3		145.1		290.2		144.6		289.1																																2.25		95.0		123.4		52.1		43.7		99.2		128.9		57.0		47.8		103.3		136.0		62.0		52.0

				0.120		158.8		317.6		158.3		316.5		157.7		315.4																																2.50		106.4		136.7		58.4		49.4		110.6		142.0		63.3		53.5		114.7		149.0		68.2		57.7

				0.150		198.2		396.5		197.7		395.4		197.2		394.3																																2.75		117.8		149.7		64.7		55.1		122.0		155.0		69.6		59.2		126.2		163.8		74.5		63.4

				0.160		211.4		422.8		210.9		421.7		210.3		420.6																																3.00		129.2		162.6		70.9		60.8		133.4		167.8		75.8		64.9		137.6		176.4		80.6		69.1

				0.170		224.5		449.1		224.0		448.0		223.5		446.9																																3.25		140.6		175.3		77.1		66.5		144.8		180.5		81.9		70.6		149.0		188.6		86.7		74.8

				0.180		237.7		475.4		237.1		474.3		236.6		473.2																																3.50		152.1		187.9		83.2		72.2		156.2		193.0		88.0		76.4		160.4		203.0		92.8		80.5

				0.200		264.0		528.0		263.4		526.9		262.9		525.8																																3.75		163.5		200.4		89.3		77.9		167.6		205.5		94.0		82.1		171.8		214.7		98.8		86.2

				0.240		316.6		633.2		316.0		632.1		315.5		631.0																																4.00		174.9		212.8		95.3		83.6		179.0		217.8		100.1		87.8		183.2		226.2		104.8		91.9

				0.250		329.7		659.5		329.2		658.4		328.6		657.3																																4.25		186.3		225.1		101.4		89.3		190.5		230.1		106.1		93.5		194.6		240.3		110.8		97.6

				0.300		395.5		791.0		394.9		789.9		394.4		788.8																																4.50		197.7		237.4		107.4		95.0		201.9		242.4		112.1		99.2		206.0		251.3		116.8		103.3

				0.310		408.6		817.3		408.1		816.2		407.5		815.1																																4.75		209.1		249.6		113.4		100.7		213.3		254.5		118.1		104.9		217.4		265.2		122.7		109.0

				0.400		527.0		1054.0		526.4		1052.9		525.9		1051.8																																5.00		220.5		261.8		119.4		106.4		224.7		266.7		124.0		110.6		228.8		279.1		128.7		114.7

				0.440		579.6		1159.2		579.0		1158.1		578.5		1157.0																																5.25		231.9		273.9		125.3		112.1		236.1		278.8		130.0		116.3		240.3		289.5		134.6		120.5

				0.470		619.0		1238.1		618.5		1237.0		617.9		1235.9																																5.50		243.3		286.1		131.3		117.8		247.5		291.0		135.9		122.0		251.7		303.2		140.6		126.2

				0.490		645.3		1290.6		644.8		1289.6		644.2		1288.5																																5.75		254.7		298.2		137.3		123.5		258.9		303.1		141.9		127.7		263.1		317.0		146.5		131.9

				0.500		658.5		1316.9		657.9		1315.8		657.4		1314.8																																6.00		266.2		310.4		143.2		129.2		270.3		315.2		147.8		133.4		274.5		326.8		152.5		137.6

				0.600		790.0		1579.9		789.4		1578.8		788.9		1577.7																																6.25		277.6		322.5		149.2		134.9		281.7		327.4		153.8		139.1		285.9		340.4		158.4		143.3

				0.700		921.5		1842.9		920.9		1841.8		920.4		1840.7																																6.50		289.0		334.7		155.2		140.6		293.1		339.5		159.8		144.8		297.3		353.9		164.4		149.0

				0.760		1000.4		2000.7		999.8		1999.6		999.3		1998.5																																6.75		300.4		347.2		161.2		146.3		304.6		352.0		165.8		150.5		308.7		367.5		170.4		154.7

				0.780		1026.7		2053.3		1026.1		2052.2		1025.6		2051.1																																7.00		311.8		360.4		167.5		152.1		316.0		365.2		172.1		156.2		320.1		381.1		176.7		160.4

				0.790		1039.8		2079.6		1039.3		2078.5		1038.7		2077.4																																7.25		323.2		373.6		173.8		157.8		327.4		378.4		178.4		161.9		331.5		394.7		183.0		166.1

				0.800		1053.0		2105.9		1052.4		2104.8		1051.9		2103.7																																7.50		334.6		386.8		180.1		163.5		338.8		391.6		184.7		167.6		342.9		408.3		189.3		171.8

				0.900		1184.4		2368.9		1183.9		2367.8		1183.3		2366.7																																7.75		346.0		400.0		186.4		169.2		350.2		404.8		190.9		173.3		354.4		421.9		195.5		177.5

				0.950		1250.2		2500.4		1249.6		2499.3		1249.1		2498.2																																8.00		357.4		413.1		192.6		174.9		361.6		418.0		197.2		179.0		365.8		435.4		201.8		183.2

				1.000		1315.9		2631.9		1315.4		2630.8		1314.8		2629.7																																8.25		368.8		426.3		198.9		180.6		373.0		431.1		203.5		184.7		377.2		449.0		208.1		188.9

				1.090		1434.3		2868.6		1433.7		2867.5		1433.2		2866.4																																8.50		380.3		439.5		205.2		186.3		384.4		444.3		209.8		190.5		388.6		462.6		214.4		194.6

				1.250		1644.7		3289.3		1644.1		3288.2		1643.6		3287.1																																8.75		391.7		452.7		211.5		192.0		395.8		457.5		216.1		196.2		400.0		476.2		220.7		200.3

				1.270		1671.0		3341.9		1670.4		3340.8		1669.9		3339.7																																9.00		403.1		465.9		217.8		197.7		407.2		470.7		222.4		201.9		411.4		489.8		226.9		206.0

				1.550		2039.1		4078.3		2038.6		4077.2		2038.0		4076.1																																9.25		414.5		479.1		224.0		203.4		418.7		483.9		228.6		207.6		422.8		503.4		233.2		211.7

				1.950		2565.1		5130.2		2564.6		5129.1		2564.0		5128.0																																9.50		425.9		492.2		230.3		209.1		430.1		497.1		234.9		213.3		434.2		516.9		239.5		217.4

				2.250		2959.6		5919.2		2959.0		5918.1		2958.5		5917.0																																9.75		437.3		505.4		236.6		214.8		441.5		510.3		241.2		219.0		445.6		530.5		245.8		223.1

				2.330		3064.8		6129.6		3064.2		6128.5		3063.7		6127.4																																10.00		448.7		518.6		242.9		220.5		452.9		523.4		247.5		224.7		457.0		544.1		252.1		228.8

				3.040		3998.4		7996.8		3997.8		7995.7		3997.3		7994.6																																10.25		460.1		531.8		249.2		226.2		464.3		536.6		253.8		230.4		468.5		557.7		258.4		234.6

				3.880		5102.9		10205.8		5102.4		10204.7		5101.8		10203.6																																10.50		471.5		545.0		255.5		231.9		475.7		549.8		260.0		236.1		479.9		571.3		264.6		240.3

				4.000		5260.7		10521.4		5260.2		10520.3		5259.6		10519.2																																10.75		482.9		558.2		261.7		237.6		487.1		563.0		266.3		241.8		491.3		584.9		270.9		246.0

				4.500		5918.2		11836.3		5917.6		11835.2		5917.1		11834.1																																11.00		494.4		571.4		268.0		243.3		498.5		576.2		272.6		247.5		502.7		598.4		277.2		251.7

				5.000		6575.6		13151.3		6575.1		13150.2		6574.5		13149.1																																11.25		505.8		584.6		274.3		249.0		509.9		589.4		278.9		253.2		514.1		612.0		283.5		257.4

				5.500		7233.1		14466.2		7232.5		14465.1		7232.0		14464.0																																11.50		517.2		597.7		280.6		254.7		521.3		602.6		285.2		258.9		525.5		625.6		289.8		263.1

				6.000		7890.6		15781.1		7890.0		15780.0		7889.5		15778.9																																11.75		528.6		610.9		286.9		260.4		532.8		615.7		291.5		264.6		536.9		639.2		296.0		268.8

				7.000		9205.5		18411.0		9204.9		18409.9		9204.4		18408.8																																12.00		540.0		624.1		293.1		266.2		544.2		628.9		297.7		270.3		548.3		652.8		302.3		274.5











Combined Tables Metric

				Table 1: Helix micro rebar replacement - Metric																Table 2: Helix micro rebar dosage rate - Metric																												Table 3: Helix micro rebar tensile force - Metric

				Fy = 500 Mpa		Nominal number of Helix Micro Rebar required 														Number of Helix per unit area in tension (Helix/m2)		Helix dosage rate, ɸHd (kg/m3)																										Number of Helix per unit area in tension (Helix/m2)		Provided Helix unit tensile stress, ɸFht  (Mpa )

				 Nominal area of steel in tension
As  (mm²/m)		20 Mpa				30 Mpa				40 Mpa								20 Mpa								30 Mpa								40 Mpa												20 Mpa								30 Mpa								40 Mpa

						Class A & B		Class C & Cs		Class A & B		Class C & Cs		Class A & B		Class C & Cs						Class A		Class B		Class C		Class Cs		Class A		Class B		Class C		Class Cs		Class A		Class B		Class C		Class Cs						Class A		Class B		Class C		Class Cs		Class A		Class B		Class C		Class Cs		Class A		Class B		Class C		Class Cs

				28		70.0		140.0		69.2		138.5		68.4		136.9				2000		3.5		4.6		4.1		3.5		3.5		4.8		4.3		3.5		3.5		4.9		4.5		3.5				2000		0.35		0.47		0.18		0.15		0.39		0.53		0.23		0.19		0.43		0.59		0.28		0.23

				45		111.9		223.8		111.1		222.2		110.3		220.6				2500		4.4		5.8		5.2		4.4		4.4		5.9		5.3		4.4		4.4		6.0		5.5		4.4				2500		0.45		0.61		0.24		0.20		0.49		0.66		0.29		0.24		0.53		0.72		0.34		0.28

				50		124.2		248.4		123.4		246.8		122.6		245.2				3000		5.3		6.9		6.2		5.3		5.3		7.0		6.4		5.3		5.3		7.1		6.5		5.3				3000		0.55		0.73		0.30		0.25		0.59		0.78		0.35		0.29		0.64		0.84		0.40		0.33

				79		195.6		391.3		194.8		389.7		194.0		388.1				3500		6.2		7.9		7.2		6.2		6.2		8.0		7.3		6.2		6.2		8.1		7.5		6.2				3500		0.65		0.85		0.36		0.30		0.70		0.90		0.41		0.34		0.74		0.96		0.46		0.38

				89		220.3		440.5		219.5		438.9		218.7		437.3				4000		7.1		8.9		8.2		7.1		7.1		9.0		8.3		7.1		7.1		9.1		8.5		7.1				4000		0.76		0.97		0.41		0.35		0.80		1.02		0.46		0.39		0.84		1.07		0.51		0.43

				90		222.7		445.4		221.9		443.9		221.1		442.3				4500		8.0		10.0		9.2		8.0		8.0		10.1		9.3		8.0		8.0		10.1		9.4		8.0				4500		0.86		1.08		0.47		0.40		0.90		1.14		0.52		0.44		0.94		1.19		0.57		0.48

				100		247.3		494.7		246.6		493.1		245.8		491.5				5000		8.9		10.9		10.1		8.9		8.9		11.0		10.2		8.9		8.9		11.1		10.4		8.9				5000		0.96		1.20		0.52		0.45		1.00		1.25		0.57		0.49		1.04		1.30		0.62		0.53

				111		274.4		548.9		273.6		547.3		272.9		545.7				5500		9.8		11.9		11.1		9.8		9.8		12.0		11.2		9.8		9.8		12.1		11.3		9.8				5500		1.06		1.31		0.58		0.50		1.10		1.36		0.63		0.54		1.14		1.41		0.67		0.59

				113		279.4		558.7		278.6		557.1		277.8		555.6				6000		10.6		12.9		12.0		10.6		10.6		13.0		12.1		10.6		10.6		13.1		12.2		10.6				6000		1.16		1.42		0.63		0.55		1.20		1.47		0.68		0.59		1.25		1.52		0.73		0.64

				141		348.3		696.7		347.5		695.1		346.7		693.5				6500		11.5		13.9		13.0		11.5		11.5		13.9		13.1		11.5		11.5		14.0		13.2		11.5				6500		1.26		1.53		0.69		0.60		1.31		1.58		0.73		0.65		1.35		1.63		0.78		0.69

				150		370.5		741.0		369.7		739.4		368.9		737.8				7000		12.4		14.8		13.9		12.4		12.4		14.9		14.0		12.4		12.4		15.0		14.1		12.4				7000		1.37		1.64		0.74		0.65		1.41		1.69		0.79		0.70		1.45		1.74		0.83		0.74

				154		380.3		760.7		379.5		759.1		378.8		757.5				7500		13.3		15.8		14.8		13.3		13.3		15.8		14.9		13.3		13.3		15.9		15.0		13.3				7500		1.47		1.75		0.79		0.71		1.51		1.80		0.84		0.75		1.55		1.85		0.89		0.79

				179		441.9		883.8		441.1		882.2		440.3		880.7				8000		14.2		16.7		15.8		14.2		14.2		16.8		15.9		14.2		14.2		16.8		15.9		14.2				8000		1.57		1.86		0.85		0.76		1.61		1.90		0.89		0.80		1.65		1.95		0.94		0.84

				200		493.6		987.3		492.8		985.7		492.0		984.1				8500		15.1		17.7		16.7		15.1		15.1		17.7		16.8		15.1		15.1		17.8		16.9		15.1				8500		1.67		1.96		0.90		0.81		1.71		2.01		0.95		0.85		1.75		2.06		0.99		0.89

				201		496.1		992.2		495.3		990.6		494.5		989.0				9000		16.0		18.6		17.6		16.0		16.0		18.7		17.7		16.0		16.0		18.7		17.8		16.0				9000		1.77		2.07		0.95		0.86		1.81		2.12		1.00		0.90		1.85		2.17		1.04		0.94

				227		560.1		1120.3		559.3		1118.7		558.5		1117.1				9500		16.9		19.5		18.6		16.9		16.9		19.6		18.6		16.9		16.9		19.7		18.7		16.9				9500		1.87		2.18		1.01		0.91		1.91		2.23		1.05		0.95		1.96		2.28		1.10		0.99

				250		616.8		1233.6		616.0		1232.0		615.2		1230.4				10000		17.7		20.5		19.5		17.7		17.7		20.6		19.6		17.7		17.7		20.6		19.6		17.7				10000		1.97		2.29		1.06		0.96		2.02		2.34		1.10		1.00		2.06		2.38		1.15		1.04

				290		715.3		1430.6		714.5		1429.0		713.7		1427.4				10500		18.6		21.5		20.4		18.6		18.6		21.5		20.5		18.6		18.6		21.6		20.6		18.6				10500		2.08		2.40		1.11		1.01		2.12		2.45		1.16		1.05		2.16		2.50		1.20		1.09

				300		739.9		1479.8		739.1		1478.3		738.3		1476.7				11000		19.5		22.5		21.4		19.5		19.5		22.6		21.5		19.5		19.5		22.6		21.6		19.5				11000		2.18		2.52		1.17		1.06		2.22		2.57		1.21		1.10		2.26		2.61		1.26		1.14

				314		774.4		1548.8		773.6		1547.2		772.8		1545.6				11500		20.4		23.5		22.4		20.4		20.4		23.6		22.5		20.4		20.4		23.6		22.5		20.4				11500		2.28		2.63		1.22		1.11		2.32		2.68		1.27		1.15		2.36		2.73		1.32		1.19

				350		863.1		1726.1		862.3		1724.5		861.5		1722.9				12000		21.3		24.5		23.4		21.3		21.3		24.6		23.4		21.3		21.3		24.7		23.5		21.3				12000		2.38		2.75		1.28		1.16		2.42		2.80		1.33		1.20		2.46		2.85		1.37		1.25

				354		872.9		1745.8		872.1		1744.2		871.3		1742.6				12500		22.2		25.6		24.3		22.2		22.2		25.6		24.4		22.2		22.2		25.7		24.5		22.2				12500		2.48		2.87		1.34		1.21		2.52		2.92		1.38		1.25		2.56		2.97		1.43		1.30

				400		986.2		1972.4		985.4		1970.8		984.6		1969.2				13000		23.1		26.6		25.3		23.1		23.1		26.7		25.4		23.1		23.1		26.7		25.5		23.1				13000		2.58		2.99		1.39		1.26		2.62		3.03		1.44		1.31		2.67		3.08		1.48		1.35

				450		1109.3		2218.7		1108.6		2217.1		1107.8		2215.5				13500		24.0		27.6		26.3		24.0		24.0		27.7		26.4		24.0		24.0		27.7		26.4		24.0				13500		2.68		3.10		1.45		1.31		2.73		3.15		1.49		1.36		2.77		3.20		1.54		1.40

				454		1119.2		2238.4		1118.4		2236.8		1117.6		2235.2				14000		24.8		28.6		27.3		24.8		24.8		28.7		27.3		24.8		24.8		28.8		27.4		24.8				14000		2.79		3.22		1.50		1.37		2.83		3.27		1.55		1.41		2.87		3.32		1.60		1.45

				491		1210.3		2420.6		1209.5		2419.1		1208.7		2417.5				14500		25.7		29.7		28.2		25.7		25.7		29.7		28.3		25.7		25.7		29.8		28.4		25.7				14500		2.89		3.34		1.56		1.42		2.93		3.39		1.61		1.46		2.97		3.43		1.65		1.50

				500		1232.5		2465.0		1231.7		2463.4		1230.9		2461.8				15000		26.6		30.7		29.2		26.6		26.6		30.8		29.3		26.6		26.6		30.8		29.4		26.6				15000		2.99		3.46		1.62		1.47		3.03		3.50		1.66		1.51		3.07		3.55		1.71		1.55

				550		1355.6		2711.3		1354.8		2709.7		1354.0		2708.1				15500		27.5		31.7		30.2		27.5		27.5		31.8		30.3		27.5		27.5		31.8		30.4		27.5				15500		3.09		3.57		1.67		1.52		3.13		3.62		1.72		1.56		3.17		3.67		1.76		1.60

				600		1478.8		2957.6		1478.0		2956.0		1477.2		2954.4				16000		28.4		32.8		31.2		28.4		28.4		32.8		31.3		28.4		28.4		32.9		31.3		28.4				16000		3.19		3.69		1.73		1.57		3.23		3.74		1.77		1.61		3.28		3.79		1.82		1.65

				616		1518.2		3036.4		1517.4		3034.8		1516.6		3033.2				16500		29.3		33.8		32.2		29.3		29.3		33.8		32.2		29.3		29.3		33.9		32.3		29.3				16500		3.29		3.81		1.78		1.62		3.34		3.86		1.83		1.66		3.38		3.90		1.88		1.70

				650		1601.9		3203.8		1601.1		3202.2		1600.3		3200.7				17000		30.2		34.8		33.1		30.2		30.2		34.9		33.2		30.2		30.2		34.9		33.3		30.2				17000		3.40		3.93		1.84		1.67		3.44		3.97		1.89		1.71		3.48		4.02		1.93		1.75

				700		1725.1		3450.1		1724.3		3448.5		1723.5		3446.9				17500		31.1		35.8		34.1		31.1		31.1		35.9		34.2		31.1		31.1		35.9		34.3		31.1				17500		3.50		4.04		1.90		1.72		3.54		4.09		1.94		1.76		3.58		4.14		1.99		1.80

				750		1848.2		3696.4		1847.4		3694.8		1846.6		3693.2				18000		31.9		36.9		35.1		31.9		31.9		36.9		35.2		31.9		31.9		37.0		35.2		31.9				18000		3.60		4.16		1.95		1.77		3.64		4.21		2.00		1.81		3.68		4.26		2.04		1.85

				800		1971.3		3942.7		1970.6		3941.1		1969.8		3939.5				18500		32.8		37.9		36.1		32.8		32.8		37.9		36.1		32.8		32.8		38.0		36.2		32.8				18500		3.70		4.28		2.01		1.82		3.74		4.33		2.05		1.86		3.78		4.37		2.10		1.91

				804		1981.2		3962.4		1980.4		3960.8		1979.6		3959.2				19000		33.7		38.9		37.0		33.7		33.7		39.0		37.1		33.7		33.7		39.0		37.2		33.7				19000		3.80		4.39		2.06		1.87		3.84		4.44		2.11		1.91		3.88		4.49		2.15		1.96

				850		2094.5		4189.0		2093.7		4187.4		2092.9		4185.8				19500		34.6		39.9		38.0		34.6		34.6		40.0		38.1		34.6		34.6		40.0		38.2		34.6				19500		3.90		4.51		2.12		1.92		3.94		4.56		2.16		1.97		3.99		4.61		2.21		2.01

				900		2217.6		4435.3		2216.8		4433.7		2216.0		4432.1				20000		35.5		41.0		39.0		35.5		35.5		41.0		39.1		35.5		35.5		41.1		39.1		35.5				20000		4.00		4.63		2.17		1.97		4.05		4.68		2.22		2.02		4.09		4.73		2.27		2.06

				950		2340.8		4681.5		2340.0		4680.0		2339.2		4678.4				20500		36.4		42.0		40.0		36.4		36.4		42.0		40.1		36.4		36.4		42.1		40.1		36.4				20500		4.11		4.75		2.23		2.02		4.15		4.79		2.28		2.07		4.19		4.84		2.32		2.11

				1000		2463.9		4927.8		2463.1		4926.2		2462.3		4924.7				21000		37.3		43.0		41.0		37.3		37.3		43.1		41.0		37.3		37.3		43.1		41.1		37.3				21000		4.21		4.86		2.29		2.08		4.25		4.91		2.33		2.12		4.29		4.96		2.38		2.16

				1100		2710.2		5420.4		2709.4		5418.8		2708.6		5417.2				21500		38.2		44.0		41.9		38.2		38.2		44.1		42.0		38.2		38.2		44.2		42.1		38.2				21500		4.31		4.98		2.34		2.13		4.35		5.03		2.39		2.17		4.39		5.08		2.43		2.21

				1200		2956.5		5913.0		2955.7		5911.4		2954.9		5909.8				22000		39.0		45.1		42.9		39.0		39.0		45.1		43.0		39.0		39.0		45.2		43.1		39.0				22000		4.41		5.10		2.40		2.18		4.45		5.15		2.44		2.22		4.49		5.20		2.49		2.26

				1257		3096.9		6193.7		3096.1		6192.1		3095.3		6190.6				22500		39.9		46.1		43.9		39.9		39.9		46.1		44.0		39.9		39.9		46.2		44.0		39.9				22500		4.51		5.22		2.45		2.23		4.55		5.26		2.50		2.27		4.59		5.31		2.55		2.31

				1300		3202.8		6405.5		3202.0		6404.0		3201.2		6402.4				23000		40.8		47.1		44.9		40.8		40.8		47.2		44.9		40.8		40.8		47.2		45.0		40.8				23000		4.61		5.33		2.51		2.28		4.65		5.38		2.56		2.32		4.70		5.43		2.60		2.36

				1400		3449.1		6898.1		3448.3		6896.5		3447.5		6894.9				23500		41.7		48.1		45.8		41.7		41.7		48.2		45.9		41.7		41.7		48.3		46.0		41.7				23500		4.71		5.45		2.57		2.33		4.76		5.50		2.61		2.37		4.80		5.55		2.66		2.41

				1500		3695.3		7390.7		3694.5		7389.1		3693.8		7387.5				24000		42.6		49.2		46.8		42.6		42.6		49.2		46.9		42.6		42.6		49.3		47.0		42.6				24000		4.82		5.57		2.62		2.38		4.86		5.62		2.67		2.42		4.90		5.66		2.71		2.46

				1963		4835.6		9671.3		4834.8		9669.7		4834.1		9668.1				24500		43.5		50.2		47.8		43.5		43.5		50.2		47.9		43.5		43.5		50.3		47.9		43.5				24500		4.92		5.69		2.68		2.43		4.96		5.73		2.72		2.47		5.00		5.78		2.77		2.51

				2500		6158.2		12316.4		6157.4		12314.8		6156.6		12313.2				25000		44.4		51.2		48.8		44.4		44.4		51.3		48.8		44.4		44.4		51.3		48.9		44.4				25000		5.02		5.80		2.73		2.48		5.06		5.85		2.78		2.52		5.10		5.90		2.83		2.56











Table 1A&B 3000 Imp

		Table 1 Helix Dosage Table:

		Class A Design

		Assumptions

		Fy		60000		psi

		f'c		3000		psi

		Helix Tensile		22.82

		Helix bond ratio		2.00

		helix linear term		-121.116

		concrete term		0.025		in2

		Area of tensile test		6		in2

		 Area of Steel per bar, Ab
  in²		Total Tensile Force, ɸFbar
lb		# of Helix Micro Rebar Required

		0.028		1680		37.8

		0.040		2400		53.6

		0.050		3000		66.8

		0.060		3600		79.9

		0.080		4800		106.2

		0.090		5400		119.4

		0.100		6000		132.5

		0.110		6600		145.7

		0.120		7200		158.8

		0.150		9000		198.2

		0.160		9600		211.4

		0.170		10200		224.5

		0.180		10800		237.7

		0.200		12000		264.0

		0.240		14400		316.6

		0.250		15000		329.7

		0.300		18000		395.5

		0.310		18600		408.6

		0.400		24000		527.0

		0.440		26400		579.6

		0.470		28200		619.0

		0.490		29400		645.3

		0.500		30000		658.5

		0.600		36000		790.0

		0.700		42000		921.5

		0.760		45600		1000.4

		0.780		46800		1026.7

		0.790		47400		1039.8

		0.800		48000		1053.0

		0.900		54000		1184.4

		0.950		57000		1250.2

		1.000		60000		1315.9

		1.090		65400		1434.3

		1.250		75000		1644.7

		1.270		76200		1671.0

		1.550		93000		2039.1

		1.950		117000		2565.1

		2.250		135000		2959.6

		2.330		139800		3064.8

		3.040		182400		3998.4

		3.880		232800		5102.9

		4.000		240000		5260.7

		4.500		270000		5918.2

		5.000		300000		6575.6

		5.500		330000		7233.1

		6.000		360000		7890.6

		7.000		420000		9205.5







Table 1A&B 4000 Imp

		Table 1 Helix Dosage Table:

		Class B Design

		Assumptions

		Fy		60000		psi

		f'c		4000		psi

		Helix Tensile		22.82

		Helix bond ratio		2.00

		helix linear term		-121.116

		concrete term		0.025

		 Area of Steel per bar, Ab
  in²		Total Tensile Force, ɸFbar
lb		# of Helix Micro Rebar Required

		0.028		1680		37.3

		0.040		2400		53.1

		0.050		3000		66.2

		0.060		3600		79.4

		0.080		4800		105.7

		0.090		5400		118.8

		0.100		6000		132.0

		0.110		6600		145.1

		0.120		7200		158.3

		0.150		9000		197.7

		0.160		9600		210.9

		0.170		10200		224.0

		0.180		10800		237.1

		0.200		12000		263.4

		0.240		14400		316.0

		0.250		15000		329.2

		0.300		18000		394.9

		0.310		18600		408.1

		0.400		24000		526.4

		0.440		26400		579.0

		0.470		28200		618.5

		0.490		29400		644.8

		0.500		30000		657.9

		0.600		36000		789.4

		0.700		42000		920.9

		0.760		45600		999.8

		0.780		46800		1026.1

		0.790		47400		1039.3

		0.800		48000		1052.4

		0.900		54000		1183.9

		0.950		57000		1249.6

		1.000		60000		1315.4

		1.090		65400		1433.7

		1.250		75000		1644.1

		1.270		76200		1670.4

		1.550		93000		2038.6

		1.950		117000		2564.6

		2.250		135000		2959.0

		2.330		139800		3064.2

		3.040		182400		3997.8

		3.880		232800		5102.4

		4.000		240000		5260.2

		4.500		270000		5917.6

		5.000		300000		6575.1

		5.500		330000		7232.5

		6.000		360000		7890.0

		7.000		420000		9204.9





Table 1A&B 5000 Imp

		Table 1 Helix Dosage Table:

		Class B Design

		Assumptions

		Fy		60000		psi

		f'c		5000		psi

		Helix Tensile		22.82

		Helix bond ratio		2.00

		helix linear term		-121.116

		concrete term		0.025

		 Area of Steel per bar, Ab
  in²		Total Tensile Force, ɸFbar
lb		# of Helix Micro Rebar Required

		0.028		1680		36.7

		0.040		2400		52.5

		0.050		3000		65.7

		0.060		3600		78.8

		0.080		4800		105.1

		0.090		5400		118.3

		0.100		6000		131.4

		0.110		6600		144.6

		0.120		7200		157.7

		0.150		9000		197.2

		0.160		9600		210.3

		0.170		10200		223.5

		0.180		10800		236.6

		0.200		12000		262.9

		0.240		14400		315.5

		0.250		15000		328.6

		0.300		18000		394.4

		0.310		18600		407.5

		0.400		24000		525.9

		0.440		26400		578.5

		0.470		28200		617.9

		0.490		29400		644.2

		0.500		30000		657.4

		0.600		36000		788.9

		0.700		42000		920.4

		0.760		45600		999.3

		0.780		46800		1025.6

		0.790		47400		1038.7

		0.800		48000		1051.9

		0.900		54000		1183.3

		0.950		57000		1249.1

		1.000		60000		1314.8

		1.090		65400		1433.2

		1.250		75000		1643.6

		1.270		76200		1669.9

		1.550		93000		2038.0

		1.950		117000		2564.0

		2.250		135000		2958.5

		2.330		139800		3063.7

		3.040		182400		3997.3

		3.880		232800		5101.8

		4.000		240000		5259.6

		4.500		270000		5917.1

		5.000		300000		6574.5

		5.500		330000		7232.0

		6.000		360000		7889.5

		7.000		420000		9204.4





Table 1 C& Cs 3000 Imp

		Table 1 Helix Dosage Table: 

		Class C Design

		Assumptions

		Fy		60000		psi

		f'c		3000		psi

		Helix Tensile		22.82

		Helix bond ratio		1.00

		helix linear term		-121.116

		concrete term		0.025

		 Area of Steel per bar, Ab
  in²		Total Tensile Force, ɸFbar
lb		# of Helix Micro Rebar Required

		0.028		1680		75.7

		0.040		2400		107.2

		0.050		3000		133.5

		0.060		3600		159.8

		0.080		4800		212.4

		0.090		5400		238.7

		0.100		6000		265.0

		0.110		6600		291.3

		0.120		7200		317.6

		0.150		9000		396.5

		0.160		9600		422.8

		0.170		10200		449.1

		0.180		10800		475.4

		0.200		12000		528.0

		0.240		14400		633.2

		0.250		15000		659.5

		0.300		18000		791.0

		0.310		18600		817.3

		0.400		24000		1054.0

		0.440		26400		1159.2

		0.470		28200		1238.1

		0.490		29400		1290.6

		0.500		30000		1316.9

		0.600		36000		1579.9

		0.700		42000		1842.9

		0.760		45600		2000.7

		0.780		46800		2053.3

		0.790		47400		2079.6

		0.800		48000		2105.9

		0.900		54000		2368.9

		0.950		57000		2500.4

		1.000		60000		2631.9

		1.090		65400		2868.6

		1.250		75000		3289.3

		1.270		76200		3341.9

		1.550		93000		4078.3

		1.950		117000		5130.2

		2.250		135000		5919.2

		2.330		139800		6129.6

		3.040		182400		7996.8

		3.880		232800		10205.8

		4.000		240000		10521.4

		4.500		270000		11836.3

		5.000		300000		13151.3

		5.500		330000		14466.2

		6.000		360000		15781.1

		7.000		420000		18411.0





Table 1C&Cs 4000 Imp

		Table 1 Helix Dosage Table: 

		Class Cs Design

		Assumptions

		Fy		60000		psi

		f'c		4000		psi

		Helix Tensile		22.82

		Helix bond ratio		1.00

		helix linear term		-121.116

		concrete term		0.025

		 Area of Steel per bar, Ab
  in²		Total Tensile Force, ɸFbar
lb		# of Helix Micro Rebar Required

		0.028		1680		74.6

		0.040		2400		106.1

		0.050		3000		132.4

		0.060		3600		158.7

		0.080		4800		211.3

		0.090		5400		237.6

		0.100		6000		263.9

		0.110		6600		290.2

		0.120		7200		316.5

		0.150		9000		395.4

		0.160		9600		421.7

		0.170		10200		448.0

		0.180		10800		474.3

		0.200		12000		526.9

		0.240		14400		632.1

		0.250		15000		658.4

		0.300		18000		789.9

		0.310		18600		816.2

		0.400		24000		1052.9

		0.440		26400		1158.1

		0.470		28200		1237.0

		0.490		29400		1289.6

		0.500		30000		1315.8

		0.600		36000		1578.8

		0.700		42000		1841.8

		0.760		45600		1999.6

		0.780		46800		2052.2

		0.790		47400		2078.5

		0.800		48000		2104.8

		0.900		54000		2367.8

		0.950		57000		2499.3

		1.000		60000		2630.8

		1.090		65400		2867.5

		1.250		75000		3288.2

		1.270		76200		3340.8

		1.550		93000		4077.2

		1.950		117000		5129.1

		2.250		135000		5918.1

		2.330		139800		6128.5

		3.040		182400		7995.7

		3.880		232800		10204.7

		4.000		240000		10520.3

		4.500		270000		11835.2

		5.000		300000		13150.2

		5.500		330000		14465.1

		6.000		360000		15780.0

		7.000		420000		18409.9





Table 1C&Cs 5000 Imp

		Table 1 Helix Dosage Table: 

		Class Cs Design

		Assumptions

		Fy		60000		psi

		f'c		5000		psi

		Helix Tensile		22.82

		Helix bond ratio		1.00

		helix linear term		-121.116

		concrete term		0.025

		 Area of Steel per bar, Ab
  in²		Total Tensile Force, ɸFbar
lb		# of Helix Micro Rebar Required

		0.028		1680		73.5

		0.040		2400		105.0

		0.050		3000		131.3

		0.060		3600		157.6

		0.080		4800		210.2

		0.090		5400		236.5

		0.100		6000		262.8

		0.110		6600		289.1

		0.120		7200		315.4

		0.150		9000		394.3

		0.160		9600		420.6

		0.170		10200		446.9

		0.180		10800		473.2

		0.200		12000		525.8

		0.240		14400		631.0

		0.250		15000		657.3

		0.300		18000		788.8

		0.310		18600		815.1

		0.400		24000		1051.8

		0.440		26400		1157.0

		0.470		28200		1235.9

		0.490		29400		1288.5

		0.500		30000		1314.8

		0.600		36000		1577.7

		0.700		42000		1840.7

		0.760		45600		1998.5

		0.780		46800		2051.1

		0.790		47400		2077.4

		0.800		48000		2103.7

		0.900		54000		2366.7

		0.950		57000		2498.2

		1.000		60000		2629.7

		1.090		65400		2866.4

		1.250		75000		3287.1

		1.270		76200		3339.7

		1.550		93000		4076.1

		1.950		117000		5128.0

		2.250		135000		5917.0

		2.330		139800		6127.4

		3.040		182400		7994.6

		3.880		232800		10203.6

		4.000		240000		10519.2

		4.500		270000		11834.1

		5.000		300000		13149.1

		5.500		330000		14464.0

		6.000		360000		15778.9

		7.000		420000		18408.8





Table 2A 3000 Imp

		Table 2 Helix Dosage  Class: 				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		2										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		6		in2								Sections between 3" & 4" the difference is

		Width		12.00		in2

		Fy		60000		psi								Sections between 2" & 3" the difference is

		Helix Density		13055		lb/yd3								Sections between 1" & 2" the difference is

		f'c		3000		psi

		αh		0.025

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev				in²

		Ahf		Helix Test Area				0.0003157		0.00000001

		Hl		Helix Linear Term				22.82		2.3517

		h		Height				5.00		0.4				in				calculated values				0.00%		0.00%

		Ho		Helix Orientation variation				(see below)						lb/yd³



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-121.1		103.02				lb

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		0.4				in





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(with h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/sqin)		Volume Fraction		Helix Dosage (lbs/yd)		Tension zone area using unit width
(in2)		Tensile unit force
(psi)		Tensile force, FH
(lb/ft)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(psi)		# of Helix per unit area, Hu
(#/in2)		Volume Fraction		Helix Dosage (lbs/yd)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		1.18		0.042%		5.471		60.000		46.169		2770.152		0.0018%		10.31%		25.00%		8.00%		3.72%		27.30%		1.00		28.44%		1.00		46.2		1.180		0.042%		5.5		5.471		5.5		100.00%		0.0004190915		1.180		33.669

		1.25		0.044%		5.796		60.000		49.364		2961.840		0.0018%		10.31%		25.00%		8.00%		3.48%		27.26%		1.00		28.41%		1.00		49.4		1.250		0.044%		5.8		5.796		5.8		100.00%		0.0004439528		1.250		36.864

		1.43		0.051%		6.630		60.000		57.579		3454.752		0.0018%		10.31%		25.00%		8.00%		2.98%		27.20%		1.00		28.36%		1.00		57.6		1.430		0.051%		6.6		6.630		6.6		100.00%		0.000507882		1.430		45.079

		1.50		0.053%		6.955		60.000		60.774		3646.440		0.0018%		10.31%		24.61%		8.00%		2.83%		26.83%		1.00		28.00%		1.00		60.8		1.500		0.053%		7.0		6.955		7.0		100.00%		0.0005327434		1.500		48.274

		1.53		0.054%		7.094		60.000		62.143		3728.592		0.0018%		10.31%		24.45%		8.00%		2.76%		26.68%		1.00		27.85%		1.00		62.1		1.530		0.054%		7.1		7.094		7.1		100.00%		0.0005433983		1.530		49.643

		1.75		0.062%		8.114		60.000		72.184		4331.040		0.0018%		10.31%		23.27%		8.00%		2.38%		25.56%		1.00		26.78%		1.00		72.2		1.750		0.062%		8.1		8.114		8.1		100.00%		0.0006215339		1.750		59.684

		2.00		0.071%		9.273		60.000		83.594		5015.640		0.0018%		10.31%		22.00%		8.00%		2.05%		24.38%		1.00		25.66%		1.00		83.6		2.000		0.071%		9.3		9.273		9.3		100.00%		0.0007103245		2.000		71.094

		2.25		0.080%		10.432		60.000		95.004		5700.240		0.0018%		10.31%		20.79%		8.00%		1.81%		23.28%		1.00		24.61%		1.00		95.0		2.250		0.080%		10.4		10.432		10.4		100.00%		0.0007991151		2.250		82.504

		2.50		0.089%		11.592		60.000		106.414		6384.840		0.0018%		10.31%		19.66%		8.00%		1.61%		22.25%		1.00		23.65%		1.00		106.4		2.500		0.089%		11.6		11.592		11.6		100.00%		0.0008879056		2.500		93.914

		2.75		0.098%		12.751		60.000		117.824		7069.440		0.0018%		10.31%		18.58%		8.00%		1.46%		21.30%		1.00		22.75%		1.00		117.8		2.750		0.098%		12.8		12.751		12.8		100.00%		0.0009766962		2.750		105.324

		3.00		0.107%		13.910		60.000		129.234		7754.040		0.0018%		10.31%		17.57%		8.00%		1.33%		20.41%		1.00		21.92%		1.00		129.2		3.000		0.107%		13.9		13.910		13.9		100.00%		0.0010654868		3.000		116.734

		3.25		0.115%		15.069		60.000		140.644		8438.640		0.0018%		10.31%		16.61%		8.00%		1.22%		19.58%		1.00		21.15%		1.00		140.6		3.250		0.115%		15.1		15.069		15.1		100.00%		0.0011542773		3.250		128.144

		3.50		0.124%		16.228		60.000		152.054		9123.240		0.0018%		10.31%		15.70%		8.00%		1.13%		18.81%		1.00		20.44%		1.00		152.1		3.500		0.124%		16.2		16.228		16.2		100.00%		0.0012430679		3.500		139.554

		3.75		0.133%		17.387		60.000		163.464		9807.840		0.0018%		10.31%		14.84%		8.00%		1.05%		18.10%		1.00		19.79%		1.00		163.5		3.750		0.133%		17.4		17.387		17.4		100.00%		0.0013318585		3.750		150.964

		4.00		0.142%		18.547		60.000		174.874		10492.440		0.0018%		10.31%		14.03%		8.00%		0.98%		17.44%		1.00		19.18%		1.00		174.9		4.000		0.142%		18.5		18.547		18.5		100.00%		0.001420649		4.000		162.374

		4.25		0.151%		19.706		60.000		186.284		11177.040		0.0018%		10.31%		13.26%		8.00%		0.92%		16.82%		1.00		18.63%		1.00		186.3		4.250		0.151%		19.7		19.706		19.7		100.00%		0.0015094396		4.250		173.784

		4.50		0.160%		20.865		60.000		197.694		11861.640		0.0018%		10.31%		12.54%		8.00%		0.87%		16.25%		1.00		18.11%		1.00		197.7		4.500		0.160%		20.9		20.865		20.9		100.00%		0.0015982302		4.500		185.194

		4.75		0.169%		22.024		60.000		209.104		12546.240		0.0018%		10.31%		11.85%		8.00%		0.82%		15.73%		1.00		17.65%		1.00		209.1		4.750		0.169%		22.0		22.024		22.0		100.00%		0.0016870207		4.750		196.604

		5.00		0.178%		23.183		60.000		220.514		13230.840		0.0018%		10.31%		11.20%		8.00%		0.78%		15.24%		1.00		17.21%		1.00		220.5		5.000		0.178%		23.2		23.183		23.2		100.00%		0.0017758113		5.000		208.014

		5.25		0.186%		24.342		60.000		231.924		13915.440		0.0018%		10.31%		10.59%		8.00%		0.74%		14.80%		1.00		16.82%		1.00		231.9		5.250		0.186%		24.3		24.342		24.3		100.00%		0.0018646018		5.250		219.424

		5.50		0.195%		25.502		60.000		243.334		14600.040		0.0018%		10.31%		10.01%		8.00%		0.71%		14.39%		1.00		16.46%		1.00		243.3		5.500		0.195%		25.5		25.502		25.5		100.00%		0.0019533924		5.500		230.834

		5.75		0.204%		26.661		60.000		254.744		15284.640		0.0018%		10.31%		9.47%		8.00%		0.67%		14.01%		1.00		16.13%		1.00		254.7		5.750		0.204%		26.7		26.661		26.7		100.00%		0.002042183		5.750		242.244

		6.00		0.213%		27.820		60.000		266.154		15969.240		0.0018%		10.31%		8.95%		8.00%		0.65%		13.66%		1.00		15.83%		1.00		266.2		6.000		0.213%		27.8		27.820		27.8		100.00%		0.0021309735		6.000		253.654

		6.25		0.222%		28.979		60.000		277.564		16653.840		0.0018%		10.31%		8.46%		8.00%		0.62%		13.35%		1.00		15.56%		1.00		277.6		6.250		0.222%		29.0		28.979		29.0		100.00%		0.0022197641		6.250		265.064

		6.50		0.231%		30.138		60.000		288.974		17338.440		0.0018%		10.31%		8.00%		8.00%		0.59%		13.06%		1.00		15.31%		1.00		289.0		6.500		0.231%		30.1		30.138		30.1		100.00%		0.0023085547		6.500		276.474

		6.75		0.240%		31.297		60.000		300.384		18023.040		0.0018%		10.31%		7.70%		8.00%		0.57%		12.88%		1.00		15.16%		1.00		300.4		6.750		0.240%		31.3		31.297		31.3		100.00%		0.0023973452		6.750		287.884

		7.00		0.249%		32.457		60.000		311.794		18707.640		0.0018%		10.31%		7.70%		8.00%		0.55%		12.88%		1.00		15.16%		1.00		311.8		7.000		0.249%		32.5		32.457		32.5		100.00%		0.0024861358		7.000		299.294

		7.25		0.257%		33.616		60.000		323.204		19392.240		0.0018%		10.31%		7.70%		8.00%		0.53%		12.88%		1.00		15.16%		1.00		323.2		7.250		0.257%		33.6		33.616		33.6		100.00%		0.0025749264		7.250		310.704

		7.50		0.266%		34.775		60.000		334.614		20076.840		0.0018%		10.31%		7.70%		8.00%		0.51%		12.87%		1.00		15.16%		1.00		334.6		7.500		0.266%		34.8		34.775		34.8		100.00%		0.0026637169		7.500		322.114

		7.75		0.275%		35.934		60.000		346.024		20761.440		0.0018%		10.31%		7.70%		8.00%		0.50%		12.87%		1.00		15.16%		1.00		346.0		7.750		0.275%		35.9		35.934		35.9		100.00%		0.0027525075		7.750		333.524

		8.00		0.284%		37.093		60.000		357.434		21446.040		0.0018%		10.31%		7.70%		8.00%		0.48%		12.87%		1.00		15.16%		1.00		357.4		8.000		0.284%		37.1		37.093		37.1		100.00%		0.002841298		8.000		344.934

		8.25		0.293%		38.252		60.000		368.844		22130.640		0.0018%		10.31%		7.70%		8.00%		0.47%		12.87%		1.00		15.16%		1.00		368.8		8.250		0.293%		38.3		38.252		38.3		100.00%		0.0029300886		8.250		356.344

		8.50		0.302%		39.411		60.000		380.254		22815.240		0.0018%		10.31%		7.70%		8.00%		0.45%		12.87%		1.00		15.16%		1.00		380.3		8.500		0.302%		39.4		39.411		39.4		100.00%		0.0030188792		8.500		367.754

		8.75		0.311%		40.571		60.000		391.664		23499.840		0.0018%		10.31%		7.70%		8.00%		0.44%		12.87%		1.00		15.16%		1.00		391.7		8.750		0.311%		40.6		40.571		40.6		100.00%		0.0031076697		8.750		379.164

		9.00		0.320%		41.730		60.000		403.074		24184.440		0.0018%		10.31%		7.70%		8.00%		0.43%		12.87%		1.00		15.15%		1.00		403.1		9.000		0.320%		41.7		41.730		41.7		100.00%		0.0031964603		9.000		390.574

		9.25		0.329%		42.889		60.000		414.484		24869.040		0.0018%		10.31%		7.70%		8.00%		0.41%		12.87%		1.00		15.15%		1.00		414.5		9.250		0.329%		42.9		42.889		42.9		100.00%		0.0032852509		9.250		401.984

		9.50		0.337%		44.048		60.000		425.894		25553.640		0.0018%		10.31%		7.70%		8.00%		0.40%		12.87%		1.00		15.15%		1.00		425.9		9.500		0.337%		44.0		44.048		44.0		100.00%		0.0033740414		9.500		413.394

		9.75		0.346%		45.207		60.000		437.304		26238.240		0.0018%		10.31%		7.70%		8.00%		0.39%		12.87%		1.00		15.15%		1.00		437.3		9.750		0.346%		45.2		45.207		45.2		100.00%		0.003462832		9.750		424.804

		10.00		0.355%		46.366		60.000		448.714		26922.840		0.0018%		10.31%		7.70%		8.00%		0.38%		12.87%		1.00		15.15%		1.00		448.7		10.000		0.355%		46.4		46.366		46.4		100.00%		0.0035516226		10.000		436.214

		10.25		0.364%		47.526		60.000		460.124		27607.440		0.0018%		10.31%		7.70%		8.00%		0.37%		12.87%		1.00		15.15%		1.00		460.1		10.250		0.364%		47.5		47.526		47.5		100.00%		0.0036404131		10.250		447.624

		10.50		0.373%		48.685		60.000		471.534		28292.040		0.0018%		10.31%		7.70%		8.00%		0.36%		12.87%		1.00		15.15%		1.00		471.5		10.500		0.373%		48.7		48.685		48.7		100.00%		0.0037292037		10.500		459.034

		10.75		0.382%		49.844		60.000		482.944		28976.640		0.0018%		10.31%		7.70%		8.00%		0.36%		12.87%		1.00		15.15%		1.00		482.9		10.750		0.382%		49.8		49.844		49.8		100.00%		0.0038179943		10.750		470.444

		11.00		0.391%		51.003		60.000		494.354		29661.240		0.0018%		10.31%		7.70%		8.00%		0.35%		12.87%		1.00		15.15%		1.00		494.4		11.000		0.391%		51.0		51.003		51.0		100.00%		0.0039067848		11.000		481.854

		11.25		0.400%		52.162		60.000		505.764		30345.840		0.0018%		10.31%		7.70%		8.00%		0.34%		12.87%		1.00		15.15%		1.00		505.8		11.250		0.400%		52.2		52.162		52.2		100.00%		0.0039955754		11.250		493.264

		11.50		0.408%		53.321		60.000		517.174		31030.440		0.0018%		10.31%		7.70%		8.00%		0.33%		12.87%		1.00		15.15%		1.00		517.2		11.500		0.408%		53.3		53.321		53.3		100.00%		0.0040843659		11.500		504.674

		11.75		0.417%		54.481		60.000		528.584		31715.040		0.0018%		10.31%		7.70%		8.00%		0.32%		12.87%		1.00		15.15%		1.00		528.6		11.750		0.417%		54.5		54.481		54.5		100.00%		0.0041731565		11.750		516.084

		12.00		0.426%		55.640		60.000		539.994		32399.640		0.0018%		10.31%		7.70%		8.00%		0.32%		12.87%		1.00		15.15%		1.00		540.0		12.000		0.426%		55.6		55.640		55.6		100.00%		0.0042619471		12.000		527.494





































































































































































































Table 2A 4000 Imp

		Table 2 Helix Dosage  Class: 				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		2										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		6		in2								Sections between 3" & 4" the difference is

		Width		12.00		in2

		Fy		60000		psi								Sections between 2" & 3" the difference is

		Helix Density		13055		lb/yd3								Sections between 1" & 2" the difference is

		f'c		4000		psi

		αh		0.025

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev				in²

		Ahf		Helix Test Area				0.0003157		0.00000001

		Hl		Helix Linear Term				22.82		2.3517

		h		Height				5.00		0.4				in				calculated values				0.00%		0.00%

		Ho		Helix Orientation variation				(see below)						lb/yd³



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-121.1		103.02				lb

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		0.4				in





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(with h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/sqin)		Volume Fraction		Helix Dosage (lbs/yd)		Tension zone area using unit width
(in2)		Tensile unit force
(psi)		Tensile force, FH
(lb/ft)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(psi)		# of Helix per unit area, Hu
(#/in2)		Volume Fraction		Helix Dosage (lbs/yd)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		1.18		0.042%		5.471		60.000		50.336		3020.152		0.0018%		10.31%		25.00%		8.00%		3.41%		27.26%		1.00		28.40%		1.00		50.3		1.180		0.042%		5.5		5.471		5.5		100.00%		0.0004190915		1.180		33.669

		1.25		0.044%		5.796		60.000		53.531		3211.840		0.0018%		10.31%		25.00%		8.00%		3.21%		27.23%		1.00		28.38%		1.00		53.5		1.250		0.044%		5.8		5.796		5.8		100.00%		0.0004439528		1.250		36.864

		1.43		0.051%		6.630		60.000		61.746		3704.752		0.0018%		10.31%		25.00%		8.00%		2.78%		27.18%		1.00		28.34%		1.00		61.7		1.430		0.051%		6.6		6.630		6.6		100.00%		0.000507882		1.430		45.079

		1.50		0.053%		6.955		60.000		64.941		3896.440		0.0018%		10.31%		24.61%		8.00%		2.64%		26.82%		1.00		27.98%		1.00		64.9		1.500		0.053%		7.0		6.955		7.0		100.00%		0.0005327434		1.500		48.274

		1.53		0.054%		7.094		60.000		66.310		3978.592		0.0018%		10.31%		24.45%		8.00%		2.59%		26.66%		1.00		27.83%		1.00		66.3		1.530		0.054%		7.1		7.094		7.1		100.00%		0.0005433983		1.530		49.643

		1.75		0.062%		8.114		60.000		76.351		4581.040		0.0018%		10.31%		23.27%		8.00%		2.25%		25.55%		1.00		26.77%		1.00		76.4		1.750		0.062%		8.1		8.114		8.1		100.00%		0.0006215339		1.750		59.684

		2.00		0.071%		9.273		60.000		87.761		5265.640		0.0018%		10.31%		22.00%		8.00%		1.96%		24.37%		1.00		25.65%		1.00		87.8		2.000		0.071%		9.3		9.273		9.3		100.00%		0.0007103245		2.000		71.094

		2.25		0.080%		10.432		60.000		99.171		5950.240		0.0018%		10.31%		20.79%		8.00%		1.73%		23.27%		1.00		24.61%		1.00		99.2		2.250		0.080%		10.4		10.432		10.4		100.00%		0.0007991151		2.250		82.504

		2.50		0.089%		11.592		60.000		110.581		6634.840		0.0018%		10.31%		19.66%		8.00%		1.55%		22.25%		1.00		23.64%		1.00		110.6		2.500		0.089%		11.6		11.592		11.6		100.00%		0.0008879056		2.500		93.914

		2.75		0.098%		12.751		60.000		121.991		7319.440		0.0018%		10.31%		18.58%		8.00%		1.41%		21.30%		1.00		22.75%		1.00		122.0		2.750		0.098%		12.8		12.751		12.8		100.00%		0.0009766962		2.750		105.324

		3.00		0.107%		13.910		60.000		133.401		8004.040		0.0018%		10.31%		17.57%		8.00%		1.29%		20.41%		1.00		21.92%		1.00		133.4		3.000		0.107%		13.9		13.910		13.9		100.00%		0.0010654868		3.000		116.734

		3.25		0.115%		15.069		60.000		144.811		8688.640		0.0018%		10.31%		16.61%		8.00%		1.19%		19.58%		1.00		21.15%		1.00		144.8		3.250		0.115%		15.1		15.069		15.1		100.00%		0.0011542773		3.250		128.144

		3.50		0.124%		16.228		60.000		156.221		9373.240		0.0018%		10.31%		15.70%		8.00%		1.10%		18.81%		1.00		20.44%		1.00		156.2		3.500		0.124%		16.2		16.228		16.2		100.00%		0.0012430679		3.500		139.554

		3.75		0.133%		17.387		60.000		167.631		10057.840		0.0018%		10.31%		14.84%		8.00%		1.02%		18.10%		1.00		19.79%		1.00		167.6		3.750		0.133%		17.4		17.387		17.4		100.00%		0.0013318585		3.750		150.964

		4.00		0.142%		18.547		60.000		179.041		10742.440		0.0018%		10.31%		14.03%		8.00%		0.96%		17.43%		1.00		19.18%		1.00		179.0		4.000		0.142%		18.5		18.547		18.5		100.00%		0.001420649		4.000		162.374

		4.25		0.151%		19.706		60.000		190.451		11427.040		0.0018%		10.31%		13.26%		8.00%		0.90%		16.82%		1.00		18.63%		1.00		190.5		4.250		0.151%		19.7		19.706		19.7		100.00%		0.0015094396		4.250		173.784

		4.50		0.160%		20.865		60.000		201.861		12111.640		0.0018%		10.31%		12.54%		8.00%		0.85%		16.25%		1.00		18.11%		1.00		201.9		4.500		0.160%		20.9		20.865		20.9		100.00%		0.0015982302		4.500		185.194

		4.75		0.169%		22.024		60.000		213.271		12796.240		0.0018%		10.31%		11.85%		8.00%		0.81%		15.73%		1.00		17.64%		1.00		213.3		4.750		0.169%		22.0		22.024		22.0		100.00%		0.0016870207		4.750		196.604

		5.00		0.178%		23.183		60.000		224.681		13480.840		0.0018%		10.31%		11.20%		8.00%		0.76%		15.24%		1.00		17.21%		1.00		224.7		5.000		0.178%		23.2		23.183		23.2		100.00%		0.0017758113		5.000		208.014

		5.25		0.186%		24.342		60.000		236.091		14165.440		0.0018%		10.31%		10.59%		8.00%		0.73%		14.80%		1.00		16.82%		1.00		236.1		5.250		0.186%		24.3		24.342		24.3		100.00%		0.0018646018		5.250		219.424

		5.50		0.195%		25.502		60.000		247.501		14850.040		0.0018%		10.31%		10.01%		8.00%		0.69%		14.39%		1.00		16.46%		1.00		247.5		5.500		0.195%		25.5		25.502		25.5		100.00%		0.0019533924		5.500		230.834

		5.75		0.204%		26.661		60.000		258.911		15534.640		0.0018%		10.31%		9.47%		8.00%		0.66%		14.01%		1.00		16.13%		1.00		258.9		5.750		0.204%		26.7		26.661		26.7		100.00%		0.002042183		5.750		242.244

		6.00		0.213%		27.820		60.000		270.321		16219.240		0.0018%		10.31%		8.95%		8.00%		0.64%		13.66%		1.00		15.83%		1.00		270.3		6.000		0.213%		27.8		27.820		27.8		100.00%		0.0021309735		6.000		253.654

		6.25		0.222%		28.979		60.000		281.731		16903.840		0.0018%		10.31%		8.46%		8.00%		0.61%		13.35%		1.00		15.56%		1.00		281.7		6.250		0.222%		29.0		28.979		29.0		100.00%		0.0022197641		6.250		265.064

		6.50		0.231%		30.138		60.000		293.141		17588.440		0.0018%		10.31%		8.00%		8.00%		0.59%		13.06%		1.00		15.31%		1.00		293.1		6.500		0.231%		30.1		30.138		30.1		100.00%		0.0023085547		6.500		276.474

		6.75		0.240%		31.297		60.000		304.551		18273.040		0.0018%		10.31%		7.70%		8.00%		0.56%		12.88%		1.00		15.16%		1.00		304.6		6.750		0.240%		31.3		31.297		31.3		100.00%		0.0023973452		6.750		287.884

		7.00		0.249%		32.457		60.000		315.961		18957.640		0.0018%		10.31%		7.70%		8.00%		0.54%		12.88%		1.00		15.16%		1.00		316.0		7.000		0.249%		32.5		32.457		32.5		100.00%		0.0024861358		7.000		299.294

		7.25		0.257%		33.616		60.000		327.371		19642.240		0.0018%		10.31%		7.70%		8.00%		0.52%		12.88%		1.00		15.16%		1.00		327.4		7.250		0.257%		33.6		33.616		33.6		100.00%		0.0025749264		7.250		310.704

		7.50		0.266%		34.775		60.000		338.781		20326.840		0.0018%		10.31%		7.70%		8.00%		0.51%		12.87%		1.00		15.16%		1.00		338.8		7.500		0.266%		34.8		34.775		34.8		100.00%		0.0026637169		7.500		322.114

		7.75		0.275%		35.934		60.000		350.191		21011.440		0.0018%		10.31%		7.70%		8.00%		0.49%		12.87%		1.00		15.16%		1.00		350.2		7.750		0.275%		35.9		35.934		35.9		100.00%		0.0027525075		7.750		333.524

		8.00		0.284%		37.093		60.000		361.601		21696.040		0.0018%		10.31%		7.70%		8.00%		0.47%		12.87%		1.00		15.16%		1.00		361.6		8.000		0.284%		37.1		37.093		37.1		100.00%		0.002841298		8.000		344.934

		8.25		0.293%		38.252		60.000		373.011		22380.640		0.0018%		10.31%		7.70%		8.00%		0.46%		12.87%		1.00		15.16%		1.00		373.0		8.250		0.293%		38.3		38.252		38.3		100.00%		0.0029300886		8.250		356.344

		8.50		0.302%		39.411		60.000		384.421		23065.240		0.0018%		10.31%		7.70%		8.00%		0.45%		12.87%		1.00		15.16%		1.00		384.4		8.500		0.302%		39.4		39.411		39.4		100.00%		0.0030188792		8.500		367.754

		8.75		0.311%		40.571		60.000		395.831		23749.840		0.0018%		10.31%		7.70%		8.00%		0.43%		12.87%		1.00		15.16%		1.00		395.8		8.750		0.311%		40.6		40.571		40.6		100.00%		0.0031076697		8.750		379.164

		9.00		0.320%		41.730		60.000		407.241		24434.440		0.0018%		10.31%		7.70%		8.00%		0.42%		12.87%		1.00		15.15%		1.00		407.2		9.000		0.320%		41.7		41.730		41.7		100.00%		0.0031964603		9.000		390.574

		9.25		0.329%		42.889		60.000		418.651		25119.040		0.0018%		10.31%		7.70%		8.00%		0.41%		12.87%		1.00		15.15%		1.00		418.7		9.250		0.329%		42.9		42.889		42.9		100.00%		0.0032852509		9.250		401.984

		9.50		0.337%		44.048		60.000		430.061		25803.640		0.0018%		10.31%		7.70%		8.00%		0.40%		12.87%		1.00		15.15%		1.00		430.1		9.500		0.337%		44.0		44.048		44.0		100.00%		0.0033740414		9.500		413.394

		9.75		0.346%		45.207		60.000		441.471		26488.240		0.0018%		10.31%		7.70%		8.00%		0.39%		12.87%		1.00		15.15%		1.00		441.5		9.750		0.346%		45.2		45.207		45.2		100.00%		0.003462832		9.750		424.804

		10.00		0.355%		46.366		60.000		452.881		27172.840		0.0018%		10.31%		7.70%		8.00%		0.38%		12.87%		1.00		15.15%		1.00		452.9		10.000		0.355%		46.4		46.366		46.4		100.00%		0.0035516226		10.000		436.214

		10.25		0.364%		47.526		60.000		464.291		27857.440		0.0018%		10.31%		7.70%		8.00%		0.37%		12.87%		1.00		15.15%		1.00		464.3		10.250		0.364%		47.5		47.526		47.5		100.00%		0.0036404131		10.250		447.624

		10.50		0.373%		48.685		60.000		475.701		28542.040		0.0018%		10.31%		7.70%		8.00%		0.36%		12.87%		1.00		15.15%		1.00		475.7		10.500		0.373%		48.7		48.685		48.7		100.00%		0.0037292037		10.500		459.034

		10.75		0.382%		49.844		60.000		487.111		29226.640		0.0018%		10.31%		7.70%		8.00%		0.35%		12.87%		1.00		15.15%		1.00		487.1		10.750		0.382%		49.8		49.844		49.8		100.00%		0.0038179943		10.750		470.444

		11.00		0.391%		51.003		60.000		498.521		29911.240		0.0018%		10.31%		7.70%		8.00%		0.34%		12.87%		1.00		15.15%		1.00		498.5		11.000		0.391%		51.0		51.003		51.0		100.00%		0.0039067848		11.000		481.854

		11.25		0.400%		52.162		60.000		509.931		30595.840		0.0018%		10.31%		7.70%		8.00%		0.34%		12.87%		1.00		15.15%		1.00		509.9		11.250		0.400%		52.2		52.162		52.2		100.00%		0.0039955754		11.250		493.264

		11.50		0.408%		53.321		60.000		521.341		31280.440		0.0018%		10.31%		7.70%		8.00%		0.33%		12.87%		1.00		15.15%		1.00		521.3		11.500		0.408%		53.3		53.321		53.3		100.00%		0.0040843659		11.500		504.674

		11.75		0.417%		54.481		60.000		532.751		31965.040		0.0018%		10.31%		7.70%		8.00%		0.32%		12.87%		1.00		15.15%		1.00		532.8		11.750		0.417%		54.5		54.481		54.5		100.00%		0.0041731565		11.750		516.084

		12.00		0.426%		55.640		60.000		544.161		32649.640		0.0018%		10.31%		7.70%		8.00%		0.32%		12.87%		1.00		15.15%		1.00		544.2		12.000		0.426%		55.6		55.640		55.6		100.00%		0.0042619471		12.000		527.494





































































































































































































Table 2A 5000 Imp

		Table 2 Helix Dosage  Class: 				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		2										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		6		in2								Sections between 3" & 4" the difference is

		Width		12.00		in2

		Fy		60000		psi								Sections between 2" & 3" the difference is

		Helix Density		13055		lb/yd3								Sections between 1" & 2" the difference is

		f'c		5000		psi

		αh		0.025

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev				in²

		Ahf		Helix Test Area				0.0003157		0.00000001

		Hl		Helix Linear Term				22.82		2.3517

		h		Height				5.00		0.4				in				calculated values				0.00%		0.00%

		Ho		Helix Orientation variation				(see below)						lb/yd³



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-121.1		103.02				lb

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		0.4				in





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(with h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/sqin)		Volume Fraction		Helix Dosage (lbs/yd)		Tension zone area using unit width
(in2)		Tensile unit force
(psi)		Tensile force, FH
(lb/ft)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(psi)		# of Helix per unit area, Hu
(#/in2)		Volume Fraction		Helix Dosage (lbs/yd)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		1.18		0.042%		5.471		60.000		54.503		3270.152		0.0018%		10.31%		25.00%		8.00%		3.15%		27.22%		1.00		28.37%		1.00		54.5		1.180		0.042%		5.5		5.471		5.5		100.00%		0.0004190915		1.180		33.669

		1.25		0.044%		5.796		60.000		57.697		3461.840		0.0018%		10.31%		25.00%		8.00%		2.98%		27.20%		1.00		28.36%		1.00		57.7		1.250		0.044%		5.8		5.796		5.8		100.00%		0.0004439528		1.250		36.864

		1.43		0.051%		6.630		60.000		65.913		3954.752		0.0018%		10.31%		25.00%		8.00%		2.60%		27.17%		1.00		28.32%		1.00		65.9		1.430		0.051%		6.6		6.630		6.6		100.00%		0.000507882		1.430		45.079

		1.50		0.053%		6.955		60.000		69.107		4146.440		0.0018%		10.31%		24.61%		8.00%		2.48%		26.80%		1.00		27.97%		1.00		69.1		1.500		0.053%		7.0		6.955		7.0		100.00%		0.0005327434		1.500		48.274

		1.53		0.054%		7.094		60.000		70.477		4228.592		0.0018%		10.31%		24.45%		8.00%		2.44%		26.64%		1.00		27.82%		1.00		70.5		1.530		0.054%		7.1		7.094		7.1		100.00%		0.0005433983		1.530		49.643

		1.75		0.062%		8.114		60.000		80.517		4831.040		0.0018%		10.31%		23.27%		8.00%		2.13%		25.54%		1.00		26.76%		1.00		80.5		1.750		0.062%		8.1		8.114		8.1		100.00%		0.0006215339		1.750		59.684

		2.00		0.071%		9.273		60.000		91.927		5515.640		0.0018%		10.31%		22.00%		8.00%		1.87%		24.36%		1.00		25.64%		1.00		91.9		2.000		0.071%		9.3		9.273		9.3		100.00%		0.0007103245		2.000		71.094

		2.25		0.080%		10.432		60.000		103.337		6200.240		0.0018%		10.31%		20.79%		8.00%		1.66%		23.27%		1.00		24.60%		1.00		103.3		2.250		0.080%		10.4		10.432		10.4		100.00%		0.0007991151		2.250		82.504

		2.50		0.089%		11.592		60.000		114.747		6884.840		0.0018%		10.31%		19.66%		8.00%		1.50%		22.25%		1.00		23.64%		1.00		114.7		2.500		0.089%		11.6		11.592		11.6		100.00%		0.0008879056		2.500		93.914

		2.75		0.098%		12.751		60.000		126.157		7569.440		0.0018%		10.31%		18.58%		8.00%		1.36%		21.29%		1.00		22.75%		1.00		126.2		2.750		0.098%		12.8		12.751		12.8		100.00%		0.0009766962		2.750		105.324

		3.00		0.107%		13.910		60.000		137.567		8254.040		0.0018%		10.31%		17.57%		8.00%		1.25%		20.41%		1.00		21.92%		1.00		137.6		3.000		0.107%		13.9		13.910		13.9		100.00%		0.0010654868		3.000		116.734

		3.25		0.115%		15.069		60.000		148.977		8938.640		0.0018%		10.31%		16.61%		8.00%		1.15%		19.58%		1.00		21.15%		1.00		149.0		3.250		0.115%		15.1		15.069		15.1		100.00%		0.0011542773		3.250		128.144

		3.50		0.124%		16.228		60.000		160.387		9623.240		0.0018%		10.31%		15.70%		8.00%		1.07%		18.81%		1.00		20.44%		1.00		160.4		3.500		0.124%		16.2		16.228		16.2		100.00%		0.0012430679		3.500		139.554

		3.75		0.133%		17.387		60.000		171.797		10307.840		0.0018%		10.31%		14.84%		8.00%		1.00%		18.10%		1.00		19.79%		1.00		171.8		3.750		0.133%		17.4		17.387		17.4		100.00%		0.0013318585		3.750		150.964

		4.00		0.142%		18.547		60.000		183.207		10992.440		0.0018%		10.31%		14.03%		8.00%		0.94%		17.43%		1.00		19.18%		1.00		183.2		4.000		0.142%		18.5		18.547		18.5		100.00%		0.001420649		4.000		162.374

		4.25		0.151%		19.706		60.000		194.617		11677.040		0.0018%		10.31%		13.26%		8.00%		0.88%		16.82%		1.00		18.62%		1.00		194.6		4.250		0.151%		19.7		19.706		19.7		100.00%		0.0015094396		4.250		173.784

		4.50		0.160%		20.865		60.000		206.027		12361.640		0.0018%		10.31%		12.54%		8.00%		0.83%		16.25%		1.00		18.11%		1.00		206.0		4.500		0.160%		20.9		20.865		20.9		100.00%		0.0015982302		4.500		185.194

		4.75		0.169%		22.024		60.000		217.437		13046.240		0.0018%		10.31%		11.85%		8.00%		0.79%		15.73%		1.00		17.64%		1.00		217.4		4.750		0.169%		22.0		22.024		22.0		100.00%		0.0016870207		4.750		196.604

		5.00		0.178%		23.183		60.000		228.847		13730.840		0.0018%		10.31%		11.20%		8.00%		0.75%		15.24%		1.00		17.21%		1.00		228.8		5.000		0.178%		23.2		23.183		23.2		100.00%		0.0017758113		5.000		208.014

		5.25		0.186%		24.342		60.000		240.257		14415.440		0.0018%		10.31%		10.59%		8.00%		0.71%		14.80%		1.00		16.82%		1.00		240.3		5.250		0.186%		24.3		24.342		24.3		100.00%		0.0018646018		5.250		219.424

		5.50		0.195%		25.502		60.000		251.667		15100.040		0.0018%		10.31%		10.01%		8.00%		0.68%		14.38%		1.00		16.46%		1.00		251.7		5.500		0.195%		25.5		25.502		25.5		100.00%		0.0019533924		5.500		230.834

		5.75		0.204%		26.661		60.000		263.077		15784.640		0.0018%		10.31%		9.47%		8.00%		0.65%		14.01%		1.00		16.13%		1.00		263.1		5.750		0.204%		26.7		26.661		26.7		100.00%		0.002042183		5.750		242.244

		6.00		0.213%		27.820		60.000		274.487		16469.240		0.0018%		10.31%		8.95%		8.00%		0.63%		13.66%		1.00		15.83%		1.00		274.5		6.000		0.213%		27.8		27.820		27.8		100.00%		0.0021309735		6.000		253.654

		6.25		0.222%		28.979		60.000		285.897		17153.840		0.0018%		10.31%		8.46%		8.00%		0.60%		13.35%		1.00		15.56%		1.00		285.9		6.250		0.222%		29.0		28.979		29.0		100.00%		0.0022197641		6.250		265.064

		6.50		0.231%		30.138		60.000		297.307		17838.440		0.0018%		10.31%		8.00%		8.00%		0.58%		13.06%		1.00		15.31%		1.00		297.3		6.500		0.231%		30.1		30.138		30.1		100.00%		0.0023085547		6.500		276.474

		6.75		0.240%		31.297		60.000		308.717		18523.040		0.0018%		10.31%		7.70%		8.00%		0.56%		12.88%		1.00		15.16%		1.00		308.7		6.750		0.240%		31.3		31.297		31.3		100.00%		0.0023973452		6.750		287.884

		7.00		0.249%		32.457		60.000		320.127		19207.640		0.0018%		10.31%		7.70%		8.00%		0.54%		12.88%		1.00		15.16%		1.00		320.1		7.000		0.249%		32.5		32.457		32.5		100.00%		0.0024861358		7.000		299.294

		7.25		0.257%		33.616		60.000		331.537		19892.240		0.0018%		10.31%		7.70%		8.00%		0.52%		12.87%		1.00		15.16%		1.00		331.5		7.250		0.257%		33.6		33.616		33.6		100.00%		0.0025749264		7.250		310.704

		7.50		0.266%		34.775		60.000		342.947		20576.840		0.0018%		10.31%		7.70%		8.00%		0.50%		12.87%		1.00		15.16%		1.00		342.9		7.500		0.266%		34.8		34.775		34.8		100.00%		0.0026637169		7.500		322.114

		7.75		0.275%		35.934		60.000		354.357		21261.440		0.0018%		10.31%		7.70%		8.00%		0.48%		12.87%		1.00		15.16%		1.00		354.4		7.750		0.275%		35.9		35.934		35.9		100.00%		0.0027525075		7.750		333.524

		8.00		0.284%		37.093		60.000		365.767		21946.040		0.0018%		10.31%		7.70%		8.00%		0.47%		12.87%		1.00		15.16%		1.00		365.8		8.000		0.284%		37.1		37.093		37.1		100.00%		0.002841298		8.000		344.934

		8.25		0.293%		38.252		60.000		377.177		22630.640		0.0018%		10.31%		7.70%		8.00%		0.46%		12.87%		1.00		15.16%		1.00		377.2		8.250		0.293%		38.3		38.252		38.3		100.00%		0.0029300886		8.250		356.344

		8.50		0.302%		39.411		60.000		388.587		23315.240		0.0018%		10.31%		7.70%		8.00%		0.44%		12.87%		1.00		15.16%		1.00		388.6		8.500		0.302%		39.4		39.411		39.4		100.00%		0.0030188792		8.500		367.754

		8.75		0.311%		40.571		60.000		399.997		23999.840		0.0018%		10.31%		7.70%		8.00%		0.43%		12.87%		1.00		15.16%		1.00		400.0		8.750		0.311%		40.6		40.571		40.6		100.00%		0.0031076697		8.750		379.164

		9.00		0.320%		41.730		60.000		411.407		24684.440		0.0018%		10.31%		7.70%		8.00%		0.42%		12.87%		1.00		15.15%		1.00		411.4		9.000		0.320%		41.7		41.730		41.7		100.00%		0.0031964603		9.000		390.574

		9.25		0.329%		42.889		60.000		422.817		25369.040		0.0018%		10.31%		7.70%		8.00%		0.41%		12.87%		1.00		15.15%		1.00		422.8		9.250		0.329%		42.9		42.889		42.9		100.00%		0.0032852509		9.250		401.984

		9.50		0.337%		44.048		60.000		434.227		26053.640		0.0018%		10.31%		7.70%		8.00%		0.40%		12.87%		1.00		15.15%		1.00		434.2		9.500		0.337%		44.0		44.048		44.0		100.00%		0.0033740414		9.500		413.394

		9.75		0.346%		45.207		60.000		445.637		26738.240		0.0018%		10.31%		7.70%		8.00%		0.39%		12.87%		1.00		15.15%		1.00		445.6		9.750		0.346%		45.2		45.207		45.2		100.00%		0.003462832		9.750		424.804

		10.00		0.355%		46.366		60.000		457.047		27422.840		0.0018%		10.31%		7.70%		8.00%		0.38%		12.87%		1.00		15.15%		1.00		457.0		10.000		0.355%		46.4		46.366		46.4		100.00%		0.0035516226		10.000		436.214

		10.25		0.364%		47.526		60.000		468.457		28107.440		0.0018%		10.31%		7.70%		8.00%		0.37%		12.87%		1.00		15.15%		1.00		468.5		10.250		0.364%		47.5		47.526		47.5		100.00%		0.0036404131		10.250		447.624

		10.50		0.373%		48.685		60.000		479.867		28792.040		0.0018%		10.31%		7.70%		8.00%		0.36%		12.87%		1.00		15.15%		1.00		479.9		10.500		0.373%		48.7		48.685		48.7		100.00%		0.0037292037		10.500		459.034

		10.75		0.382%		49.844		60.000		491.277		29476.640		0.0018%		10.31%		7.70%		8.00%		0.35%		12.87%		1.00		15.15%		1.00		491.3		10.750		0.382%		49.8		49.844		49.8		100.00%		0.0038179943		10.750		470.444

		11.00		0.391%		51.003		60.000		502.687		30161.240		0.0018%		10.31%		7.70%		8.00%		0.34%		12.87%		1.00		15.15%		1.00		502.7		11.000		0.391%		51.0		51.003		51.0		100.00%		0.0039067848		11.000		481.854

		11.25		0.400%		52.162		60.000		514.097		30845.840		0.0018%		10.31%		7.70%		8.00%		0.33%		12.87%		1.00		15.15%		1.00		514.1		11.250		0.400%		52.2		52.162		52.2		100.00%		0.0039955754		11.250		493.264

		11.50		0.408%		53.321		60.000		525.507		31530.440		0.0018%		10.31%		7.70%		8.00%		0.33%		12.87%		1.00		15.15%		1.00		525.5		11.500		0.408%		53.3		53.321		53.3		100.00%		0.0040843659		11.500		504.674

		11.75		0.417%		54.481		60.000		536.917		32215.040		0.0018%		10.31%		7.70%		8.00%		0.32%		12.87%		1.00		15.15%		1.00		536.9		11.750		0.417%		54.5		54.481		54.5		100.00%		0.0041731565		11.750		516.084

		12.00		0.426%		55.640		60.000		548.327		32899.640		0.0018%		10.31%		7.70%		8.00%		0.31%		12.87%		1.00		15.15%		1.00		548.3		12.000		0.426%		55.6		55.640		55.6		100.00%		0.0042619471		12.000		527.494





































































































































































































Table 2B 3000 Imp

		Table 2 Helix Dosage  Class:				B

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		2										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		1.5										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		6		in2								Sections between 3" & 4" the difference is

		Width		12.00		in2

		Fy		60000		psi								Sections between 2" & 3" the difference is

		Helix Density		13055		lb/yd3								Sections between 1" & 2" the difference is

		f'c		3000		psi

		αh		0.025

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev				in²

		Ahf		Helix Test Area				0.0003157		0.00000001

		Hl		Helix Linear Term				22.82		2.3517

		h		Height				5.00		0.4				in				calculated values				2.60%		1.30%

		Ho		Helix Orientation variation				(see below)						lb/yd³



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-121.1		103.02				lb

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		0.4				in





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(with h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/sqin)		Volume Fraction		Helix Dosage (lbs/yd)		Tension zone area using unit width
(in2)		Tensile unit force
(psi)		Tensile force, FH
(lb/ft)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(psi)		# of Helix per unit area, Hu
(#/in2)		Volume Fraction		Helix Dosage (lbs/yd)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		1.18		0.042%		5.471		60.000		46.169		2770.152		0.0018%		10.31%		25.00%		8.00%		3.72%		27.30%		0.735597695		28.44%		0.7261567935		62.8		1.544		0.055%		7.2		7.438		7.5		101.30%		0.0005771363		1.625		33.669

		1.25		0.044%		5.796		60.000		49.364		2961.840		0.0018%		10.31%		25.00%		8.00%		3.48%		27.26%		0.735860491		28.41%		0.726405731		67.1		1.638		0.058%		7.6		7.876		8.0		101.30%		0.0006111637		1.721		36.864

		1.43		0.051%		6.630		60.000		57.579		3454.752		0.0018%		10.31%		25.00%		8.00%		2.98%		27.20%		0.736347917		28.36%		0.7268673822		78.2		1.882		0.067%		8.7		9.004		9.1		101.30%		0.0006987272		1.967		45.079

		1.50		0.053%		6.955		60.000		60.774		3646.440		0.0018%		10.31%		24.61%		8.00%		2.83%		26.83%		0.7394225201		28.00%		0.7297772658		82.2		1.969		0.070%		9.1		9.406		9.5		101.32%		0.0007300082		2.055		48.274

		1.53		0.054%		7.094		60.000		62.143		3728.592		0.0018%		10.31%		24.45%		8.00%		2.76%		26.68%		0.7407401055		27.85%		0.7310231144		83.9		2.007		0.071%		9.3		9.577		9.7		101.33%		0.0007433394		2.093		49.643

		1.75		0.062%		8.114		60.000		72.184		4331.040		0.0018%		10.31%		23.27%		8.00%		2.38%		25.56%		0.7500980662		26.78%		0.7398507795		96.2		2.277		0.081%		10.6		10.817		11.0		101.39%		0.0008400801		2.365		59.684

		2.00		0.071%		9.273		60.000		83.594		5015.640		0.0018%		10.31%		22.00%		8.00%		2.05%		24.38%		0.7601382616		25.66%		0.7492783653		110.0		2.578		0.092%		12.0		12.199		12.4		101.45%		0.0009480115		2.669		71.094

		2.25		0.080%		10.432		60.000		95.004		5700.240		0.0018%		10.31%		20.79%		8.00%		1.81%		23.28%		0.7696014913		24.61%		0.7581182554		123.4		2.873		0.102%		13.3		13.556		13.8		101.51%		0.0010540771		2.968		82.504

		2.50		0.089%		11.592		60.000		106.414		6384.840		0.0018%		10.31%		19.66%		8.00%		1.61%		22.25%		0.7785232601		23.65%		0.7664069575		136.7		3.163		0.112%		14.7		14.889		15.1		101.58%		0.0011585302		3.262		93.914

		2.75		0.098%		12.751		60.000		117.824		7069.440		0.0018%		10.31%		18.58%		8.00%		1.46%		21.30%		0.7869290675		22.75%		0.7741716283		149.7		3.449		0.122%		16.0		16.203		16.5		101.65%		0.0012616017		3.552		105.324

		3.00		0.107%		13.910		60.000		129.234		7754.040		0.0018%		10.31%		17.57%		8.00%		1.33%		20.41%		0.7948397443		21.92%		0.7814351824		162.6		3.731		0.133%		17.3		17.500		17.8		101.72%		0.0013634999		3.839		116.734

		3.25		0.115%		15.069		60.000		140.644		8438.640		0.0018%		10.31%		16.61%		8.00%		1.22%		19.58%		0.8022738845		21.15%		0.7882185996		175.3		4.009		0.142%		18.6		18.783		19.1		101.78%		0.0014644127		4.123		128.144

		3.50		0.124%		16.228		60.000		152.054		9123.240		0.0018%		10.31%		15.70%		8.00%		1.13%		18.81%		0.8092490329		20.44%		0.7945420283		187.9		4.285		0.152%		19.9		20.053		20.4		101.85%		0.0015645087		4.405		139.554

		3.75		0.133%		17.387		60.000		163.464		9807.840		0.0018%		10.31%		14.84%		8.00%		1.05%		18.10%		0.8157822906		19.79%		0.8004253226		200.4		4.559		0.162%		21.1		21.314		21.7		101.92%		0.0016639384		4.685		150.964

		4.00		0.142%		18.547		60.000		174.874		10492.440		0.0018%		10.31%		14.03%		8.00%		0.98%		17.44%		0.8218906302		19.18%		0.8058882929		212.8		4.830		0.172%		22.4		22.566		23.0		101.99%		0.0017628362		4.963		162.374

		4.25		0.151%		19.706		60.000		186.284		11177.040		0.0018%		10.31%		13.26%		8.00%		0.92%		16.82%		0.8275910542		18.63%		0.8109508031		225.1		5.100		0.181%		23.6		23.811		24.3		102.05%		0.0018613208		5.241		173.784

		4.50		0.160%		20.865		60.000		197.694		11861.640		0.0018%		10.31%		12.54%		8.00%		0.87%		16.25%		0.8329006666		18.11%		0.8156327806		237.4		5.369		0.191%		24.9		25.051		25.6		102.12%		0.0019594972		5.517		185.194

		4.75		0.169%		22.024		60.000		209.104		12546.240		0.0018%		10.31%		11.85%		8.00%		0.82%		15.73%		0.8378366908		17.65%		0.8199541738		249.6		5.637		0.200%		26.1		26.287		26.9		102.18%		0.0020574573		5.793		196.604

		5.00		0.178%		23.183		60.000		220.514		13230.840		0.0018%		10.31%		11.20%		8.00%		0.78%		15.24%		0.842416454		17.21%		0.8239348805		261.8		5.904		0.210%		27.4		27.520		28.1		102.24%		0.0021552811		6.068		208.014

		5.25		0.186%		24.342		60.000		231.924		13915.440		0.0018%		10.31%		10.59%		8.00%		0.74%		14.80%		0.8466573487		16.82%		0.8275946578		273.9		6.170		0.219%		28.6		28.751		29.4		102.30%		0.0022530376		6.344		219.424

		5.50		0.195%		25.502		60.000		243.334		14600.040		0.0018%		10.31%		10.01%		8.00%		0.71%		14.39%		0.8505767785		16.46%		0.830953024		286.1		6.437		0.229%		29.8		29.981		30.7		102.36%		0.0023507856		6.619		230.834

		5.75		0.204%		26.661		60.000		254.744		15284.640		0.0018%		10.31%		9.47%		8.00%		0.67%		14.01%		0.8541920927		16.13%		0.8340291575		298.2		6.703		0.238%		31.1		31.212		32.0		102.42%		0.002448575		6.894		242.244

		6.00		0.213%		27.820		60.000		266.154		15969.240		0.0018%		10.31%		8.95%		8.00%		0.65%		13.66%		0.857520514		15.83%		0.8368417987		310.4		6.969		0.248%		32.3		32.442		33.2		102.47%		0.0025464473		7.170		253.654

		6.25		0.222%		28.979		60.000		277.564		16653.840		0.0018%		10.31%		8.46%		8.00%		0.62%		13.35%		0.860579061		15.56%		0.8394091585		322.5		7.235		0.257%		33.5		33.674		34.5		102.52%		0.0026444364		7.446		265.064

		6.50		0.231%		30.138		60.000		288.974		17338.440		0.0018%		10.31%		8.00%		8.00%		0.59%		13.06%		0.8633844701		15.31%		0.8417488355		334.7		7.502		0.266%		34.8		34.907		35.8		102.57%		0.0027425695		7.722		276.474

		6.75		0.240%		31.297		60.000		300.384		18023.040		0.0018%		10.31%		7.70%		8.00%		0.57%		12.88%		0.8651374046		15.16%		0.8432030879		347.2		7.776		0.276%		36.1		36.176		37.1		102.60%		0.002843141		8.005		287.884

		7.00		0.249%		32.457		60.000		311.794		18707.640		0.0018%		10.31%		7.70%		8.00%		0.55%		12.88%		0.8651462766		15.16%		0.8432104329		360.4		8.065		0.286%		37.4		37.516		38.5		102.60%		0.0029484168		8.302		299.294

		7.25		0.257%		33.616		60.000		323.204		19392.240		0.0018%		10.31%		7.70%		8.00%		0.53%		12.88%		0.8651542264		15.16%		0.8432170141		373.6		8.354		0.297%		38.7		38.855		39.9		102.60%		0.0030536935		8.598		310.704

		7.50		0.266%		34.775		60.000		334.614		20076.840		0.0018%		10.31%		7.70%		8.00%		0.51%		12.87%		0.8651613773		15.16%		0.843222934		386.8		8.643		0.307%		40.1		40.195		41.2		102.60%		0.0031589711		8.894		322.114

		7.75		0.275%		35.934		60.000		346.024		20761.440		0.0018%		10.31%		7.70%		8.00%		0.50%		12.87%		0.8651678329		15.16%		0.8432282782		400.0		8.932		0.317%		41.4		41.534		42.6		102.60%		0.0032642495		9.191		333.524

		8.00		0.284%		37.093		60.000		357.434		21446.040		0.0018%		10.31%		7.70%		8.00%		0.48%		12.87%		0.8651736806		15.16%		0.843233119		413.1		9.220		0.327%		42.8		42.874		44.0		102.60%		0.0033695285		9.487		344.934

		8.25		0.293%		38.252		60.000		368.844		22130.640		0.0018%		10.31%		7.70%		8.00%		0.47%		12.87%		0.8651789943		15.16%		0.8432375178		426.3		9.509		0.338%		44.1		44.213		45.4		102.60%		0.0034748082		9.784		356.344

		8.50		0.302%		39.411		60.000		380.254		22815.240		0.0018%		10.31%		7.70%		8.00%		0.45%		12.87%		0.8651838371		15.16%		0.8432415267		439.5		9.798		0.348%		45.4		45.553		46.7		102.60%		0.0035800884		10.080		367.754

		8.75		0.311%		40.571		60.000		391.664		23499.840		0.0018%		10.31%		7.70%		8.00%		0.44%		12.87%		0.8651882631		15.16%		0.8432451904		452.7		10.087		0.358%		46.8		46.892		48.1		102.60%		0.0036853691		10.377		379.164

		9.00		0.320%		41.730		60.000		403.074		24184.440		0.0018%		10.31%		7.70%		8.00%		0.43%		12.87%		0.8651923187		15.15%		0.8432485476		465.9		10.376		0.369%		48.1		48.232		49.5		102.60%		0.0037906502		10.673		390.574

		9.25		0.329%		42.889		60.000		414.484		24869.040		0.0018%		10.31%		7.70%		8.00%		0.41%		12.87%		0.8651960441		15.15%		0.8432516314		479.1		10.665		0.379%		49.4		49.571		50.9		102.60%		0.0038959318		10.969		401.984

		9.50		0.337%		44.048		60.000		425.894		25553.640		0.0018%		10.31%		7.70%		8.00%		0.40%		12.87%		0.8651994742		15.15%		0.8432544707		492.2		10.954		0.389%		50.8		50.911		52.2		102.60%		0.0040012138		11.266		413.394

		9.75		0.346%		45.207		60.000		437.304		26238.240		0.0018%		10.31%		7.70%		8.00%		0.39%		12.87%		0.8652026395		15.15%		0.8432570908		505.4		11.243		0.399%		52.1		52.251		53.6		102.60%		0.0041064962		11.562		424.804

		10.00		0.355%		46.366		60.000		448.714		26922.840		0.0018%		10.31%		7.70%		8.00%		0.38%		12.87%		0.8652055665		15.15%		0.8432595136		518.6		11.532		0.410%		53.5		53.590		55.0		102.60%		0.0042117788		11.859		436.214

		10.25		0.364%		47.526		60.000		460.124		27607.440		0.0018%		10.31%		7.70%		8.00%		0.37%		12.87%		0.8652082785		15.15%		0.8432617585		531.8		11.821		0.420%		54.8		54.930		56.4		102.60%		0.0043170618		12.155		447.624

		10.50		0.373%		48.685		60.000		471.534		28292.040		0.0018%		10.31%		7.70%		8.00%		0.36%		12.87%		0.8652107961		15.15%		0.8432638424		545.0		12.110		0.430%		56.1		56.269		57.7		102.60%		0.0044223451		12.452		459.034

		10.75		0.382%		49.844		60.000		482.944		28976.640		0.0018%		10.31%		7.70%		8.00%		0.36%		12.87%		0.8652131374		15.15%		0.8432657804		558.2		12.398		0.440%		57.5		57.609		59.1		102.60%		0.0045276286		12.748		470.444

		11.00		0.391%		51.003		60.000		494.354		29661.240		0.0018%		10.31%		7.70%		8.00%		0.35%		12.87%		0.8652153185		15.15%		0.8432675858		571.4		12.687		0.451%		58.8		58.948		60.5		102.60%		0.0046329124		13.044		481.854

		11.25		0.400%		52.162		60.000		505.764		30345.840		0.0018%		10.31%		7.70%		8.00%		0.34%		12.87%		0.8652173537		15.15%		0.8432692704		584.6		12.976		0.461%		60.2		60.288		61.9		102.60%		0.0047381964		13.341		493.264

		11.50		0.408%		53.321		60.000		517.174		31030.440		0.0018%		10.31%		7.70%		8.00%		0.33%		12.87%		0.8652192557		15.15%		0.8432708448		597.7		13.265		0.471%		61.5		61.628		63.2		102.60%		0.0048434806		13.637		504.674

		11.75		0.417%		54.481		60.000		528.584		31715.040		0.0018%		10.31%		7.70%		8.00%		0.32%		12.87%		0.865221036		15.15%		0.8432723183		610.9		13.554		0.481%		62.8		62.967		64.6		102.60%		0.004948765		13.934		516.084

		12.00		0.426%		55.640		60.000		539.994		32399.640		0.0018%		10.31%		7.70%		8.00%		0.32%		12.87%		0.8652227046		15.15%		0.8432736994		624.1		13.843		0.492%		64.2		64.307		66.0		102.60%		0.0050540496		14.230		527.494





































































































































































































Table 2B 4000 Imp

		Table 2 Helix Dosage  Class:				B

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		2										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		1.5										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		6		in2								Sections between 3" & 4" the difference is

		Width		12.00		in2

		Fy		60000		psi								Sections between 2" & 3" the difference is

		Helix Density		13055		lb/yd3								Sections between 1" & 2" the difference is

		f'c		4000		psi

		αh		0.025

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev				in²

		Ahf		Helix Test Area				0.0003157		0.00000001

		Hl		Helix Linear Term				22.82		2.3517

		h		Height				5.00		0.4				in				calculated values				2.60%		1.30%

		Ho		Helix Orientation variation				(see below)						lb/yd³



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-121.1		103.02				lb

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		0.4				in





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(with h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/sqin)		Volume Fraction		Helix Dosage (lbs/yd)		Tension zone area using unit width
(in2)		Tensile unit force
(psi)		Tensile force, FH
(lb/ft)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(psi)		# of Helix per unit area, Hu
(#/in2)		Volume Fraction		Helix Dosage (lbs/yd)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		1.18		0.042%		5.471		60.000		50.336		3020.152		0.0018%		10.31%		25.00%		8.00%		3.41%		27.26%		0.7359307481		28.40%		0.7264722786		68.4		1.576		0.056%		7.3		7.434		7.5		101.30%		0.0005768857		1.624		33.669

		1.25		0.044%		5.796		60.000		53.531		3211.840		0.0018%		10.31%		25.00%		8.00%		3.21%		27.23%		0.7361355196		28.38%		0.7266662276		72.7		1.670		0.059%		7.7		7.873		8.0		101.30%		0.0006109446		1.720		36.864

		1.43		0.051%		6.630		60.000		61.746		3704.752		0.0018%		10.31%		25.00%		8.00%		2.78%		27.18%		0.7365245608		28.34%		0.7270346626		83.8		1.914		0.068%		8.9		9.002		9.1		101.31%		0.0006985665		1.967		45.079

		1.50		0.053%		6.955		60.000		64.941		3896.440		0.0018%		10.31%		24.61%		8.00%		2.64%		26.82%		0.7395762527		27.98%		0.7299226642		87.8		2.001		0.071%		9.3		9.404		9.5		101.32%		0.0007298628		2.055		48.274

		1.53		0.054%		7.094		60.000		66.310		3978.592		0.0018%		10.31%		24.45%		8.00%		2.59%		26.66%		0.7408853106		27.83%		0.7311603708		89.5		2.038		0.072%		9.5		9.575		9.7		101.33%		0.0007431998		2.093		49.643

		1.75		0.062%		8.114		60.000		76.351		4581.040		0.0018%		10.31%		23.27%		8.00%		2.25%		25.55%		0.7501972535		26.77%		0.7399441432		101.8		2.307		0.082%		10.7		10.816		11.0		101.39%		0.0008399741		2.365		59.684

		2.00		0.071%		9.273		60.000		87.761		5265.640		0.0018%		10.31%		22.00%		8.00%		1.96%		24.37%		0.7602068703		25.65%		0.7493426212		115.4		2.607		0.093%		12.1		12.198		12.4		101.45%		0.0009479302		2.669		71.094

		2.25		0.080%		10.432		60.000		99.171		5950.240		0.0018%		10.31%		20.79%		8.00%		1.73%		23.27%		0.7696514688		24.61%		0.7581648137		128.9		2.900		0.103%		13.4		13.555		13.8		101.52%		0.0010540123		2.968		82.504

		2.50		0.089%		11.592		60.000		110.581		6634.840		0.0018%		10.31%		19.66%		8.00%		1.55%		22.25%		0.7785611447		23.64%		0.7664420532		142.0		3.189		0.113%		14.8		14.889		15.1		101.58%		0.0011584772		3.262		93.914

		2.75		0.098%		12.751		60.000		121.991		7319.440		0.0018%		10.31%		18.58%		8.00%		1.41%		21.30%		0.7869587035		22.75%		0.7741989218		155.0		3.474		0.123%		16.1		16.203		16.5		101.65%		0.0012615572		3.552		105.324

		3.00		0.107%		13.910		60.000		133.401		8004.040		0.0018%		10.31%		17.57%		8.00%		1.29%		20.41%		0.7948635237		21.92%		0.7814569483		167.8		3.754		0.133%		17.4		17.500		17.8		101.72%		0.0013634619		3.839		116.734

		3.25		0.115%		15.069		60.000		144.811		8688.640		0.0018%		10.31%		16.61%		8.00%		1.19%		19.58%		0.8022933661		21.15%		0.7882363182		180.5		4.032		0.143%		18.7		18.783		19.1		101.78%		0.0014643798		4.123		128.144

		3.50		0.124%		16.228		60.000		156.221		9373.240		0.0018%		10.31%		15.70%		8.00%		1.10%		18.81%		0.8092652719		20.44%		0.7945567007		193.0		4.307		0.153%		20.0		20.053		20.4		101.85%		0.0015644798		4.405		139.554

		3.75		0.133%		17.387		60.000		167.631		10057.840		0.0018%		10.31%		14.84%		8.00%		1.02%		18.10%		0.8157960249		19.79%		0.8004376479		205.5		4.579		0.163%		21.2		21.313		21.7		101.92%		0.0016639128		4.685		150.964

		4.00		0.142%		18.547		60.000		179.041		10742.440		0.0018%		10.31%		14.03%		8.00%		0.96%		17.43%		0.8219023899		19.18%		0.805898773		217.8		4.850		0.172%		22.5		22.565		23.0		101.99%		0.0017628132		4.963		162.374

		4.25		0.151%		19.706		60.000		190.451		11427.040		0.0018%		10.31%		13.26%		8.00%		0.90%		16.82%		0.8276012296		18.63%		0.8109598074		230.1		5.119		0.182%		23.7		23.811		24.3		102.05%		0.0018613001		5.241		173.784

		4.50		0.160%		20.865		60.000		201.861		12111.640		0.0018%		10.31%		12.54%		8.00%		0.85%		16.25%		0.8329095509		18.11%		0.8156405863		242.4		5.387		0.191%		25.0		25.051		25.6		102.12%		0.0019594785		5.517		185.194

		4.75		0.169%		22.024		60.000		213.271		12796.240		0.0018%		10.31%		11.85%		8.00%		0.81%		15.73%		0.8378445085		17.64%		0.8199609931		254.5		5.654		0.201%		26.2		26.287		26.9		102.18%		0.0020574402		5.793		196.604

		5.00		0.178%		23.183		60.000		224.681		13480.840		0.0018%		10.31%		11.20%		8.00%		0.76%		15.24%		0.8424233799		17.21%		0.8239408784		266.7		5.921		0.210%		27.5		27.520		28.1		102.24%		0.0021552654		6.068		208.014

		5.25		0.186%		24.342		60.000		236.091		14165.440		0.0018%		10.31%		10.59%		8.00%		0.73%		14.80%		0.8466635207		16.82%		0.8275999648		278.8		6.187		0.220%		28.7		28.751		29.4		102.30%		0.0022530231		6.344		219.424

		5.50		0.195%		25.502		60.000		247.501		14850.040		0.0018%		10.31%		10.01%		8.00%		0.69%		14.39%		0.8505823071		16.46%		0.8309577443		291.0		6.453		0.229%		29.9		29.981		30.7		102.36%		0.0023507723		6.619		230.834

		5.75		0.204%		26.661		60.000		258.911		15534.640		0.0018%		10.31%		9.47%		8.00%		0.66%		14.01%		0.8541970676		16.13%		0.8340333755		303.1		6.718		0.239%		31.2		31.211		32.0		102.42%		0.0024485627		6.894		242.244

		6.00		0.213%		27.820		60.000		270.321		16219.240		0.0018%		10.31%		8.95%		8.00%		0.64%		13.66%		0.8575250085		15.83%		0.8368455837		315.2		6.984		0.248%		32.4		32.442		33.2		102.47%		0.0025464358		7.170		253.654

		6.25		0.222%		28.979		60.000		281.731		16903.840		0.0018%		10.31%		8.46%		8.00%		0.61%		13.35%		0.8605831359		15.56%		0.8394125677		327.4		7.250		0.257%		33.6		33.674		34.5		102.52%		0.0026444256		7.446		265.064

		6.50		0.231%		30.138		60.000		293.141		17588.440		0.0018%		10.31%		8.00%		8.00%		0.59%		13.06%		0.8633881765		15.31%		0.8417519166		339.5		7.516		0.267%		34.9		34.907		35.8		102.57%		0.0027425594		7.722		276.474

		6.75		0.240%		31.297		60.000		304.551		18273.040		0.0018%		10.31%		7.70%		8.00%		0.56%		12.88%		0.8651407601		15.16%		0.8432058659		352.0		7.790		0.277%		36.1		36.176		37.1		102.60%		0.0028431316		8.005		287.884

		7.00		0.249%		32.457		60.000		315.961		18957.640		0.0018%		10.31%		7.70%		8.00%		0.54%		12.88%		0.8651492796		15.16%		0.8432129189		365.2		8.079		0.287%		37.5		37.515		38.5		102.60%		0.0029484081		8.302		299.294

		7.25		0.257%		33.616		60.000		327.371		19642.240		0.0018%		10.31%		7.70%		8.00%		0.52%		12.88%		0.8651569244		15.16%		0.8432192478		378.4		8.368		0.297%		38.8		38.855		39.9		102.60%		0.0030536855		8.598		310.704

		7.50		0.266%		34.775		60.000		338.781		20326.840		0.0018%		10.31%		7.70%		8.00%		0.51%		12.87%		0.8651638104		15.16%		0.8432249482		391.6		8.657		0.307%		40.1		40.194		41.2		102.60%		0.0031589636		8.894		322.114

		7.75		0.275%		35.934		60.000		350.191		21011.440		0.0018%		10.31%		7.70%		8.00%		0.49%		12.87%		0.8651700347		15.16%		0.8432301009		404.8		8.946		0.318%		41.5		41.534		42.6		102.60%		0.0032642424		9.191		333.524

		8.00		0.284%		37.093		60.000		361.601		21696.040		0.0018%		10.31%		7.70%		8.00%		0.47%		12.87%		0.8651756794		15.16%		0.8432347737		418.0		9.235		0.328%		42.8		42.874		44.0		102.60%		0.0033695219		9.487		344.934

		8.25		0.293%		38.252		60.000		373.011		22380.640		0.0018%		10.31%		7.70%		8.00%		0.46%		12.87%		0.8651808144		15.16%		0.8432390244		431.1		9.524		0.338%		44.2		44.213		45.4		102.60%		0.003474802		9.784		356.344

		8.50		0.302%		39.411		60.000		384.421		23065.240		0.0018%		10.31%		7.70%		8.00%		0.45%		12.87%		0.8651854991		15.16%		0.8432429024		444.3		9.812		0.349%		45.5		45.553		46.7		102.60%		0.0035800825		10.080		367.754

		8.75		0.311%		40.571		60.000		395.831		23749.840		0.0018%		10.31%		7.70%		8.00%		0.43%		12.87%		0.8651897848		15.16%		0.84324645		457.5		10.101		0.359%		46.8		46.892		48.1		102.60%		0.0036853636		10.377		379.164

		9.00		0.320%		41.730		60.000		407.241		24434.440		0.0018%		10.31%		7.70%		8.00%		0.42%		12.87%		0.8651937154		15.15%		0.8432497038		470.7		10.390		0.369%		48.2		48.232		49.5		102.60%		0.003790645		10.673		390.574

		9.25		0.329%		42.889		60.000		418.651		25119.040		0.0018%		10.31%		7.70%		8.00%		0.41%		12.87%		0.8651973292		15.15%		0.8432526952		483.9		10.679		0.379%		49.5		49.571		50.9		102.60%		0.0038959269		10.969		401.984

		9.50		0.337%		44.048		60.000		430.061		25803.640		0.0018%		10.31%		7.70%		8.00%		0.40%		12.87%		0.8652006593		15.15%		0.8432554517		497.1		10.968		0.390%		50.9		50.911		52.2		102.60%		0.0040012092		11.266		413.394

		9.75		0.346%		45.207		60.000		441.471		26488.240		0.0018%		10.31%		7.70%		8.00%		0.39%		12.87%		0.8652037347		15.15%		0.8432579974		510.3		11.257		0.400%		52.2		52.250		53.6		102.60%		0.0041064917		11.562		424.804

		10.00		0.355%		46.366		60.000		452.881		27172.840		0.0018%		10.31%		7.70%		8.00%		0.38%		12.87%		0.8652065806		15.15%		0.8432603531		523.4		11.546		0.410%		53.5		53.590		55.0		102.60%		0.0042117746		11.859		436.214

		10.25		0.364%		47.526		60.000		464.291		27857.440		0.0018%		10.31%		7.70%		8.00%		0.37%		12.87%		0.8652092194		15.15%		0.8432625373		536.6		11.835		0.420%		54.9		54.930		56.4		102.60%		0.0043170578		12.155		447.624

		10.50		0.373%		48.685		60.000		475.701		28542.040		0.0018%		10.31%		7.70%		8.00%		0.36%		12.87%		0.8652116706		15.15%		0.8432645663		549.8		12.124		0.431%		56.2		56.269		57.7		102.60%		0.0044223413		12.452		459.034

		10.75		0.382%		49.844		60.000		487.111		29226.640		0.0018%		10.31%		7.70%		8.00%		0.35%		12.87%		0.8652139516		15.15%		0.8432664544		563.0		12.413		0.441%		57.6		57.609		59.1		102.60%		0.004527625		12.748		470.444

		11.00		0.391%		51.003		60.000		498.521		29911.240		0.0018%		10.31%		7.70%		8.00%		0.34%		12.87%		0.8652160779		15.15%		0.8432682144		576.2		12.702		0.451%		58.9		58.948		60.5		102.60%		0.0046329089		13.044		481.854

		11.25		0.400%		52.162		60.000		509.931		30595.840		0.0018%		10.31%		7.70%		8.00%		0.34%		12.87%		0.8652180631		15.15%		0.8432698576		589.4		12.990		0.461%		60.2		60.288		61.9		102.60%		0.0047381931		13.341		493.264

		11.50		0.408%		53.321		60.000		521.341		31280.440		0.0018%		10.31%		7.70%		8.00%		0.33%		12.87%		0.8652199194		15.15%		0.8432713941		602.6		13.279		0.472%		61.6		61.628		63.2		102.60%		0.0048434774		13.637		504.674

		11.75		0.417%		54.481		60.000		532.751		31965.040		0.0018%		10.31%		7.70%		8.00%		0.32%		12.87%		0.8652216577		15.15%		0.8432728329		615.7		13.568		0.482%		62.9		62.967		64.6		102.60%		0.004948762		13.934		516.084

		12.00		0.426%		55.640		60.000		544.161		32649.640		0.0018%		10.31%		7.70%		8.00%		0.32%		12.87%		0.8652232879		15.15%		0.8432741823		628.9		13.857		0.492%		64.3		64.307		66.0		102.60%		0.0050540467		14.230		527.494





































































































































































































Table 2B 5000 Imp

		Table 2 Helix Dosage  Class:				B

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		2										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		1.5										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		6		in2								Sections between 3" & 4" the difference is

		Width		12.00		in2

		Fy		60000		psi								Sections between 2" & 3" the difference is

		Helix Density		13055		lb/yd3								Sections between 1" & 2" the difference is

		f'c		5000		psi

		αh		0.025

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev				in²

		Ahf		Helix Test Area				0.0003157		0.00000001

		Hl		Helix Linear Term				22.82		2.3517

		h		Height				5.00		0.4				in				calculated values				3.00%		0.85%

		Ho		Helix Orientation variation				(see below)						lb/yd³



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-121.1		103.02				lb

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		0.4				in





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(with h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/sqin)		Volume Fraction		Helix Dosage (lbs/yd)		Tension zone area using unit width
(in2)		Tensile unit force
(psi)		Tensile force, FH
(lb/ft)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(psi)		# of Helix per unit area, Hu
(#/in2)		Volume Fraction		Helix Dosage (lbs/yd)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		1.18		0.042%		5.471		60.000		54.503		3270.152		0.0018%		10.31%		25.00%		8.00%		3.15%		27.22%		0.7361908244		28.37%		0.73		74.7		1.622		0.058%		7.5		7.432		7.5		100.85%		0.0005740979		1.616		33.669

		1.25		0.044%		5.796		60.000		57.697		3461.840		0.0018%		10.31%		25.00%		8.00%		2.98%		27.20%		0.7363534554		28.36%		0.73		79.0		1.718		0.061%		8.0		7.871		7.9		100.87%		0.0006081545		1.712		36.864

		1.43		0.051%		6.630		60.000		65.913		3954.752		0.0018%		10.31%		25.00%		8.00%		2.60%		27.17%		0.7366689104		28.32%		0.73		90.3		1.964		0.070%		9.1		9.001		9.1		100.91%		0.0006957288		1.959		45.079

		1.50		0.053%		6.955		60.000		69.107		4146.440		0.0018%		10.31%		24.61%		8.00%		2.48%		26.80%		0.7397031298		27.97%		0.73		94.7		2.060		0.073%		9.6		9.402		9.5		101.33%		0.0007297855		2.055		48.274

		1.53		0.054%		7.094		60.000		70.477		4228.592		0.0018%		10.31%		24.45%		8.00%		2.44%		26.64%		0.7410056244		27.82%		0.73		96.5		2.101		0.075%		9.7		9.574		9.7		101.51%		0.0007443812		2.096		49.643

		1.75		0.062%		8.114		60.000		80.517		4831.040		0.0018%		10.31%		23.27%		8.00%		2.13%		25.54%		0.7502814906		26.76%		0.74		108.8		2.370		0.084%		11.0		10.815		11.0		101.39%		0.0008399107		2.365		59.684

		2.00		0.071%		9.273		60.000		91.927		5515.640		0.0018%		10.31%		22.00%		8.00%		1.87%		24.36%		0.7602663863		25.64%		0.75		122.6		2.671		0.095%		12.4		12.197		12.4		101.37%		0.0009470993		2.667		71.094

		2.25		0.080%		10.432		60.000		103.337		6200.240		0.0018%		10.31%		20.79%		8.00%		1.66%		23.27%		0.7696955366		24.60%		0.76		136.0		2.965		0.105%		13.7		13.554		13.7		101.28%		0.0010514672		2.961		82.504

		2.50		0.089%		11.592		60.000		114.747		6884.840		0.0018%		10.31%		19.66%		8.00%		1.50%		22.25%		0.7785949856		23.64%		0.77		149.0		3.251		0.115%		15.1		14.888		15.1		101.12%		0.0011531242		3.247		93.914

		2.75		0.098%		12.751		60.000		126.157		7569.440		0.0018%		10.31%		18.58%		8.00%		1.36%		21.29%		0.7869854568		22.75%		0.77		163.8		3.576		0.127%		16.6		16.202		16.6		102.21%		0.0012684366		3.571		105.324

		3.00		0.107%		13.910		60.000		137.567		8254.040		0.0018%		10.31%		17.57%		8.00%		1.25%		20.41%		0.7948851786		21.92%		0.78		176.4		3.850		0.137%		17.9		17.499		17.8		101.91%		0.0013660087		3.846		116.734

		3.25		0.115%		15.069		60.000		148.977		8938.640		0.0018%		10.31%		16.61%		8.00%		1.15%		19.58%		0.8023112384		21.15%		0.79		188.6		4.118		0.146%		19.1		18.782		19.1		101.56%		0.0014611105		4.114		128.144

		3.50		0.124%		16.228		60.000		160.387		9623.240		0.0018%		10.31%		15.70%		8.00%		1.07%		18.81%		0.8092802636		20.44%		0.79		203.0		4.434		0.157%		20.6		20.053		20.5		102.44%		0.0015735037		4.430		139.554

		3.75		0.133%		17.387		60.000		171.797		10307.840		0.0018%		10.31%		14.84%		8.00%		1.00%		18.10%		0.8158087733		19.79%		0.80		214.7		4.691		0.167%		21.8		21.313		21.7		101.98%		0.0016648231		4.688		150.964

		4.00		0.142%		18.547		60.000		183.207		10992.440		0.0018%		10.31%		14.03%		8.00%		0.94%		17.43%		0.8219133574		19.18%		0.81		226.2		4.942		0.176%		22.9		22.565		22.9		101.47%		0.0017538877		4.938		162.374

		4.25		0.151%		19.706		60.000		194.617		11677.040		0.0018%		10.31%		13.26%		8.00%		0.88%		16.82%		0.8276107592		18.62%		0.81		240.3		5.250		0.186%		24.3		23.810		24.3		102.17%		0.0018635057		5.247		173.784

		4.50		0.160%		20.865		60.000		206.027		12361.640		0.0018%		10.31%		12.54%		8.00%		0.83%		16.25%		0.8329179022		18.11%		0.82		251.3		5.491		0.195%		25.5		25.050		25.4		101.58%		0.0019490612		5.488		185.194

		4.75		0.169%		22.024		60.000		217.437		13046.240		0.0018%		10.31%		11.85%		8.00%		0.79%		15.73%		0.8378518816		17.64%		0.82		265.2		5.796		0.206%		26.9		26.286		26.9		102.18%		0.0020573423		5.793		196.604

		5.00		0.178%		23.183		60.000		228.847		13730.840		0.0018%		10.31%		11.20%		8.00%		0.75%		15.24%		0.8424299313		17.21%		0.82		279.1		6.101		0.217%		28.3		27.519		28.3		102.74%		0.0021656235		6.098		208.014

		5.25		0.186%		24.342		60.000		240.257		14415.440		0.0018%		10.31%		10.59%		8.00%		0.71%		14.80%		0.8466693747		16.82%		0.83		289.5		6.328		0.225%		29.3		28.751		29.3		102.01%		0.0022465082		6.325		219.424

		5.50		0.195%		25.502		60.000		251.667		15100.040		0.0018%		10.31%		10.01%		8.00%		0.68%		14.38%		0.8505875637		16.46%		0.83		303.2		6.629		0.235%		30.7		29.981		30.7		102.48%		0.0023534848		6.627		230.834

		5.75		0.204%		26.661		60.000		263.077		15784.640		0.0018%		10.31%		9.47%		8.00%		0.65%		14.01%		0.8542018081		16.13%		0.83		317.0		6.931		0.246%		32.1		31.211		32.1		102.92%		0.0024604614		6.928		242.244

		6.00		0.213%		27.820		60.000		274.487		16469.240		0.0018%		10.31%		8.95%		8.00%		0.63%		13.66%		0.8575293		15.83%		0.84		326.8		7.146		0.254%		33.1		32.442		33.1		102.09%		0.0025368733		7.143		253.654

		6.25		0.222%		28.979		60.000		285.897		17153.840		0.0018%		10.31%		8.46%		8.00%		0.60%		13.35%		0.8605870342		15.56%		0.84		340.4		7.443		0.264%		34.5		33.674		34.5		102.45%		0.0026425763		7.440		265.064

		6.50		0.231%		30.138		60.000		297.307		17838.440		0.0018%		10.31%		8.00%		8.00%		0.58%		13.06%		0.8633917282		15.31%		0.84		353.9		7.741		0.275%		35.9		34.907		35.9		102.78%		0.0027482794		7.738		276.474

		6.75		0.240%		31.297		60.000		308.717		18523.040		0.0018%		10.31%		7.70%		8.00%		0.56%		12.88%		0.8651439808		15.16%		0.84		367.5		8.038		0.285%		37.3		36.176		37.3		102.99%		0.0028539824		8.036		287.884

		7.00		0.249%		32.457		60.000		320.127		19207.640		0.0018%		10.31%		7.70%		8.00%		0.54%		12.88%		0.8651521662		15.16%		0.84		381.1		8.336		0.296%		38.7		37.515		38.6		102.99%		0.0029596855		8.333		299.294

		7.25		0.257%		33.616		60.000		331.537		19892.240		0.0018%		10.31%		7.70%		8.00%		0.52%		12.87%		0.8651595215		15.16%		0.84		394.7		8.634		0.307%		40.0		38.855		40.0		103.00%		0.0030653885		8.631		310.704

		7.50		0.266%		34.775		60.000		342.947		20576.840		0.0018%		10.31%		7.70%		8.00%		0.50%		12.87%		0.8651661554		15.16%		0.84		408.3		8.931		0.317%		41.4		40.194		41.4		103.00%		0.0031710916		8.929		322.114

		7.75		0.275%		35.934		60.000		354.357		21261.440		0.0018%		10.31%		7.70%		8.00%		0.48%		12.87%		0.8651721593		15.16%		0.84		421.9		9.229		0.328%		42.8		41.534		42.8		103.00%		0.0032767946		9.226		333.524

		8.00		0.284%		37.093		60.000		365.767		21946.040		0.0018%		10.31%		7.70%		8.00%		0.47%		12.87%		0.8651776103		15.16%		0.84		435.4		9.527		0.338%		44.2		42.873		44.2		103.00%		0.0033824977		9.524		344.934

		8.25		0.293%		38.252		60.000		377.177		22630.640		0.0018%		10.31%		7.70%		8.00%		0.46%		12.87%		0.8651825744		15.16%		0.84		449.0		9.824		0.349%		45.6		44.213		45.5		103.00%		0.0034882007		9.821		356.344

		8.50		0.302%		39.411		60.000		388.587		23315.240		0.0018%		10.31%		7.70%		8.00%		0.44%		12.87%		0.8651871079		15.16%		0.84		462.6		10.122		0.359%		46.9		45.553		46.9		103.00%		0.0035939038		10.119		367.754

		8.75		0.311%		40.571		60.000		399.997		23999.840		0.0018%		10.31%		7.70%		8.00%		0.43%		12.87%		0.8651912592		15.16%		0.84		476.2		10.419		0.370%		48.3		46.892		48.3		103.00%		0.0036996068		10.417		379.164

		9.00		0.320%		41.730		60.000		411.407		24684.440		0.0018%		10.31%		7.70%		8.00%		0.42%		12.87%		0.86519507		15.15%		0.84		489.8		10.717		0.381%		49.7		48.232		49.7		103.00%		0.0038053099		10.714		390.574

		9.25		0.329%		42.889		60.000		422.817		25369.040		0.0018%		10.31%		7.70%		8.00%		0.41%		12.87%		0.8651985766		15.15%		0.84		503.4		11.015		0.391%		51.1		49.571		51.1		103.00%		0.0039110129		11.012		401.984

		9.50		0.337%		44.048		60.000		434.227		26053.640		0.0018%		10.31%		7.70%		8.00%		0.40%		12.87%		0.8652018105		15.15%		0.84		516.9		11.312		0.402%		52.5		50.911		52.4		103.00%		0.004016716		11.310		413.394

		9.75		0.346%		45.207		60.000		445.637		26738.240		0.0018%		10.31%		7.70%		8.00%		0.39%		12.87%		0.8652047993		15.15%		0.84		530.5		11.610		0.412%		53.8		52.250		53.8		103.00%		0.004122419		11.607		424.804

		10.00		0.355%		46.366		60.000		457.047		27422.840		0.0018%		10.31%		7.70%		8.00%		0.38%		12.87%		0.8652075672		15.15%		0.84		544.1		11.907		0.423%		55.2		53.590		55.2		103.00%		0.0042281221		11.905		436.214

		10.25		0.364%		47.526		60.000		468.457		28107.440		0.0018%		10.31%		7.70%		8.00%		0.37%		12.87%		0.8652101353		15.15%		0.84		557.7		12.205		0.433%		56.6		54.930		56.6		103.00%		0.0043338251		12.202		447.624

		10.50		0.373%		48.685		60.000		479.867		28792.040		0.0018%		10.31%		7.70%		8.00%		0.36%		12.87%		0.8652125225		15.15%		0.84		571.3		12.503		0.444%		58.0		56.269		58.0		103.00%		0.0044395282		12.500		459.034

		10.75		0.382%		49.844		60.000		491.277		29476.640		0.0018%		10.31%		7.70%		8.00%		0.35%		12.87%		0.8652147453		15.15%		0.84		584.9		12.800		0.455%		59.4		57.609		59.3		103.00%		0.0045452313		12.798		470.444

		11.00		0.391%		51.003		60.000		502.687		30161.240		0.0018%		10.31%		7.70%		8.00%		0.34%		12.87%		0.8652168185		15.15%		0.84		598.4		13.098		0.465%		60.7		58.948		60.7		103.00%		0.0046509343		13.095		481.854

		11.25		0.400%		52.162		60.000		514.097		30845.840		0.0018%		10.31%		7.70%		8.00%		0.33%		12.87%		0.8652187553		15.15%		0.84		612.0		13.396		0.476%		62.1		60.288		62.1		103.00%		0.0047566374		13.393		493.264

		11.50		0.408%		53.321		60.000		525.507		31530.440		0.0018%		10.31%		7.70%		8.00%		0.33%		12.87%		0.8652205673		15.15%		0.84		625.6		13.693		0.486%		63.5		61.628		63.5		103.00%		0.0048623404		13.690		504.674

		11.75		0.417%		54.481		60.000		536.917		32215.040		0.0018%		10.31%		7.70%		8.00%		0.32%		12.87%		0.8652222651		15.15%		0.84		639.2		13.991		0.497%		64.9		62.967		64.9		103.00%		0.0049680435		13.988		516.084

		12.00		0.426%		55.640		60.000		548.327		32899.640		0.0018%		10.31%		7.70%		8.00%		0.31%		12.87%		0.865223858		15.15%		0.84		652.8		14.288		0.507%		66.3		64.307		66.2		103.00%		0.0050737465		14.286		527.494





































































































































































































Table 2C 3000 Imp

		Table 2 Helix Dosage  Class:				C

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		1										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		1										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		6		in2								Sections between 3" & 4" the difference is

		Width		12.00		in2

		Fy		60000		psi								Sections between 2" & 3" the difference is

		Helix Density		13055		lb/yd3								Sections between 1" & 2" the difference is

		f'c		3000		psi

		αh		0.025

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev				in²

		Ahf		Helix Test Area				0.0003157		0.00000001

		Hl		Helix Linear Term				22.82		2.3517

		h		Height				5.00		0.4				in				calculated values				1.73%		0.83%

		Ho		Helix Orientation variation				(see below)						lb/yd³



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-121.1		103.02				lb

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		0.4				in





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(with h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/sqin)		Volume Fraction		Helix Dosage (lbs/yd)		Tension zone area using unit width
(in2)		Tensile unit force
(psi)		Tensile force, FH
(lb/ft)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(psi)		# of Helix per unit area, Hu
(#/in2)		Volume Fraction		Helix Dosage (lbs/yd)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		1.18		0.042%		5.471		60.000		19.242		1154.496		0.0018%		10.31%		25.00%		8.00%		8.92%		28.48%		0.807701363		29.58%		0.8010505228		23.8		1.381		0.049%		6.4		6.774		6.8		100.83%		0.0005231773		1.473		6.742

		1.25		0.044%		5.796		60.000		20.839		1250.340		0.0018%		10.31%		25.00%		8.00%		8.24%		28.27%		0.8089556227		29.38%		0.802247734		25.8		1.466		0.052%		6.8		7.165		7.2		100.84%		0.0005533862		1.558		8.339

		1.43		0.051%		6.630		60.000		24.947		1496.796		0.0018%		10.31%		25.00%		8.00%		6.88%		27.90%		0.8111745814		29.03%		0.8043639959		30.8		1.684		0.060%		7.8		8.174		8.2		100.85%		0.0006314082		1.778		12.447

		1.50		0.053%		6.955		60.000		26.544		1592.640		0.0018%		10.31%		24.61%		8.00%		6.47%		27.46%		0.8138862993		28.60%		0.8069470479		32.6		1.766		0.063%		8.2		8.545		8.6		100.86%		0.0006601962		1.859		14.044

		1.53		0.054%		7.094		60.000		27.229		1633.716		0.0018%		10.31%		24.45%		8.00%		6.31%		27.27%		0.8150244831		28.42%		0.8080301592		33.4		1.801		0.064%		8.3		8.704		8.8		100.87%		0.0006724975		1.893		14.729

		1.75		0.062%		8.114		60.000		32.249		1934.940		0.0018%		10.31%		23.27%		8.00%		5.32%		26.00%		0.8228336202		27.20%		0.8154434012		39.2		2.054		0.073%		9.5		9.861		10.0		100.91%		0.0007622037		2.146		19.749

		2.00		0.071%		9.273		60.000		37.954		2277.240		0.0018%		10.31%		22.00%		8.00%		4.52%		24.71%		0.8308392387		25.97%		0.8230075304		45.7		2.339		0.083%		10.8		11.161		11.3		100.95%		0.0008630839		2.430		25.454

		2.25		0.080%		10.432		60.000		43.659		2619.540		0.0018%		10.31%		20.79%		8.00%		3.93%		23.54%		0.8381629638		24.86%		0.8298917483		52.1		2.619		0.093%		12.1		12.447		12.6		101.00%		0.0009629148		2.711		31.159

		2.50		0.089%		11.592		60.000		49.364		2961.840		0.0018%		10.31%		19.66%		8.00%		3.48%		22.47%		0.8449341044		23.85%		0.8362224544		58.4		2.897		0.103%		13.4		13.719		13.9		101.04%		0.0010618055		2.990		36.864

		2.75		0.098%		12.751		60.000		55.069		3304.140		0.0018%		10.31%		18.58%		8.00%		3.12%		21.48%		0.8512266124		22.92%		0.8420727894		64.7		3.172		0.113%		14.7		14.979		15.1		101.09%		0.0011598715		3.266		42.569

		3.00		0.107%		13.910		60.000		60.774		3646.440		0.0018%		10.31%		17.57%		8.00%		2.83%		20.56%		0.8570881689		22.06%		0.847490713		70.9		3.444		0.122%		16.0		16.229		16.4		101.13%		0.0012572253		3.540		48.274

		3.25		0.115%		15.069		60.000		66.479		3988.740		0.0018%		10.31%		16.61%		8.00%		2.58%		19.71%		0.8625528705		21.28%		0.8525112258		77.1		3.714		0.132%		17.2		17.470		17.7		101.18%		0.0013539732		3.812		53.979

		3.50		0.124%		16.228		60.000		72.184		4331.040		0.0018%		10.31%		15.70%		8.00%		2.38%		18.93%		0.8676472944		20.55%		0.8571621926		83.2		3.983		0.141%		18.5		18.704		18.9		101.22%		0.0014502132		4.083		59.684

		3.75		0.133%		17.387		60.000		77.889		4673.340		0.0018%		10.31%		14.84%		8.00%		2.20%		18.20%		0.872393615		19.88%		0.8614673167		89.3		4.249		0.151%		19.7		19.931		20.2		101.27%		0.0015460348		4.353		65.389

		4.00		0.142%		18.547		60.000		83.594		5015.640		0.0018%		10.31%		14.03%		8.00%		2.05%		17.53%		0.8768113021		19.27%		0.8654477415		95.3		4.515		0.160%		20.9		21.152		21.4		101.31%		0.0016415191		4.622		71.094

		4.25		0.151%		19.706		60.000		89.299		5357.940		0.0018%		10.31%		13.26%		8.00%		1.92%		16.91%		0.880918088		18.70%		0.869122946		101.4		4.779		0.170%		22.2		22.370		22.7		101.36%		0.0017367389		4.890		76.799

		4.50		0.160%		20.865		60.000		95.004		5700.240		0.0018%		10.31%		12.54%		8.00%		1.81%		16.33%		0.8847305389		18.18%		0.8725112564		107.4		5.042		0.179%		23.4		23.583		23.9		101.40%		0.0018317588		5.158		82.504

		4.75		0.169%		22.024		60.000		100.709		6042.540		0.0018%		10.31%		11.85%		8.00%		1.70%		15.80%		0.8882643992		17.71%		0.8756301388		113.4		5.305		0.188%		24.6		24.794		25.2		101.44%		0.0019266362		5.425		88.209

		5.00		0.178%		23.183		60.000		106.414		6384.840		0.0018%		10.31%		11.20%		8.00%		1.61%		15.31%		0.8915348004		17.27%		0.878496363		119.4		5.567		0.198%		25.8		26.004		26.4		101.48%		0.0020214213		5.692		93.914

		5.25		0.186%		24.342		60.000		112.119		6727.140		0.0018%		10.31%		10.59%		8.00%		1.53%		14.86%		0.8945563855		16.87%		0.8811260881		125.3		5.829		0.207%		27.0		27.212		27.6		101.52%		0.0021161578		5.958		99.619

		5.50		0.195%		25.502		60.000		117.824		7069.440		0.0018%		10.31%		10.01%		8.00%		1.46%		14.44%		0.8973433798		16.51%		0.8835348998		131.3		6.091		0.216%		28.2		28.419		28.9		101.56%		0.0022108831		6.225		105.324

		5.75		0.204%		26.661		60.000		123.529		7411.740		0.0018%		10.31%		9.47%		8.00%		1.39%		14.06%		0.8999096248		16.18%		0.8857378189		137.3		6.352		0.226%		29.5		29.626		30.1		101.60%		0.0023056292		6.492		111.029

		6.00		0.213%		27.820		60.000		129.234		7754.040		0.0018%		10.31%		8.95%		8.00%		1.33%		13.71%		0.9022685889		15.88%		0.8877492929		143.2		6.613		0.235%		30.7		30.833		31.3		101.64%		0.0024004227		6.759		116.734

		6.25		0.222%		28.979		60.000		134.939		8096.340		0.0018%		10.31%		8.46%		8.00%		1.27%		13.39%		0.9044333607		15.60%		0.8895831786		149.2		6.875		0.244%		31.9		32.041		32.6		101.67%		0.0024952856		7.026		122.439

		6.50		0.231%		30.138		60.000		140.644		8438.640		0.0018%		10.31%		8.00%		8.00%		1.22%		13.10%		0.9064166335		15.35%		0.891252722		155.2		7.136		0.253%		33.1		33.250		33.8		101.70%		0.0025902358		7.293		128.144

		6.75		0.240%		31.297		60.000		146.349		8780.940		0.0018%		10.31%		7.70%		8.00%		1.17%		12.92%		0.9076620417		15.19%		0.8922957332		161.2		7.402		0.263%		34.3		34.481		35.1		101.72%		0.002686716		7.565		133.849

		7.00		0.249%		32.457		60.000		152.054		9123.240		0.0018%		10.31%		7.70%		8.00%		1.13%		12.91%		0.9076887511		15.19%		0.8923180553		167.5		7.678		0.273%		35.6		35.757		36.4		101.72%		0.0027861543		7.845		139.554

		7.25		0.257%		33.616		60.000		157.759		9465.540		0.0018%		10.31%		7.70%		8.00%		1.09%		12.91%		0.9077126232		15.19%		0.8923380044		173.8		7.953		0.282%		36.9		37.033		37.7		101.72%		0.0028855953		8.125		145.259

		7.50		0.266%		34.775		60.000		163.464		9807.840		0.0018%		10.31%		7.70%		8.00%		1.05%		12.91%		0.9077340457		15.19%		0.8923559051		180.1		8.228		0.292%		38.2		38.309		39.0		101.72%		0.0029850387		8.405		150.964

		7.75		0.275%		35.934		60.000		169.169		10150.140		0.0018%		10.31%		7.70%		8.00%		1.01%		12.90%		0.9077533426		15.18%		0.8923720286		186.4		8.503		0.302%		39.4		39.586		40.3		101.72%		0.0030844843		8.685		156.669

		8.00		0.284%		37.093		60.000		174.874		10492.440		0.0018%		10.31%		7.70%		8.00%		0.98%		12.90%		0.9077707858		15.18%		0.8923866024		192.6		8.779		0.312%		40.7		40.862		41.6		101.72%		0.0031839318		8.965		162.374

		8.25		0.293%		38.252		60.000		180.579		10834.740		0.0018%		10.31%		7.70%		8.00%		0.95%		12.90%		0.9077866054		15.18%		0.8923998189		198.9		9.054		0.322%		42.0		42.138		42.9		101.72%		0.003283381		9.245		168.079

		8.50		0.302%		39.411		60.000		186.284		11177.040		0.0018%		10.31%		7.70%		8.00%		0.92%		12.90%		0.9078009966		15.18%		0.8924118414		205.2		9.329		0.331%		43.3		43.414		44.2		101.72%		0.0033828318		9.525		173.784

		8.75		0.311%		40.571		60.000		191.989		11519.340		0.0018%		10.31%		7.70%		8.00%		0.89%		12.90%		0.9078141263		15.18%		0.8924228096		211.5		9.604		0.341%		44.5		44.690		45.5		101.72%		0.0034822841		9.805		179.489

		9.00		0.320%		41.730		60.000		197.694		11861.640		0.0018%		10.31%		7.70%		8.00%		0.87%		12.89%		0.9078261377		15.17%		0.8924328431		217.8		9.880		0.351%		45.8		45.967		46.8		101.72%		0.0035817376		10.085		185.194

		9.25		0.329%		42.889		60.000		203.399		12203.940		0.0018%		10.31%		7.70%		8.00%		0.84%		12.89%		0.9078371542		15.17%		0.8924420453		224.0		10.155		0.361%		47.1		47.243		48.1		101.73%		0.0036811924		10.365		190.899

		9.50		0.337%		44.048		60.000		209.104		12546.240		0.0018%		10.31%		7.70%		8.00%		0.82%		12.89%		0.9078472827		15.17%		0.8924505054		230.3		10.430		0.370%		48.4		48.519		49.4		101.73%		0.0037806482		10.645		196.604

		9.75		0.346%		45.207		60.000		214.809		12888.540		0.0018%		10.31%		7.70%		8.00%		0.80%		12.89%		0.9078566162		15.17%		0.8924583011		236.6		10.705		0.380%		49.6		49.796		50.7		101.73%		0.0038801051		10.925		202.309

		10.00		0.355%		46.366		60.000		220.514		13230.840		0.0018%		10.31%		7.70%		8.00%		0.78%		12.89%		0.9078652356		15.17%		0.8924655002		242.9		10.981		0.390%		50.9		51.072		52.0		101.73%		0.0039795629		11.205		208.014

		10.25		0.364%		47.526		60.000		226.219		13573.140		0.0018%		10.31%		7.70%		8.00%		0.76%		12.89%		0.9078732119		15.17%		0.8924721621		249.2		11.256		0.400%		52.2		52.348		53.3		101.73%		0.0040790215		11.485		213.719

		10.50		0.373%		48.685		60.000		231.924		13915.440		0.0018%		10.31%		7.70%		8.00%		0.74%		12.89%		0.9078806077		15.17%		0.8924783388		255.5		11.531		0.410%		53.5		53.625		54.6		101.73%		0.0041784809		11.765		219.424

		10.75		0.382%		49.844		60.000		237.629		14257.740		0.0018%		10.31%		7.70%		8.00%		0.72%		12.88%		0.9078874778		15.17%		0.8924840765		261.7		11.807		0.419%		54.7		54.901		55.8		101.73%		0.004277941		12.045		225.129

		11.00		0.391%		51.003		60.000		243.334		14600.040		0.0018%		10.31%		7.70%		8.00%		0.71%		12.88%		0.9078938709		15.17%		0.8924894156		268.0		12.082		0.429%		56.0		56.177		57.1		101.73%		0.0043774018		12.325		230.834

		11.25		0.400%		52.162		60.000		249.039		14942.340		0.0018%		10.31%		7.70%		8.00%		0.69%		12.88%		0.9078998301		15.16%		0.8924943923		274.3		12.357		0.439%		57.3		57.454		58.4		101.73%		0.0044768633		12.605		236.539

		11.50		0.408%		53.321		60.000		254.744		15284.640		0.0018%		10.31%		7.70%		8.00%		0.67%		12.88%		0.9079053939		15.16%		0.8924990386		280.6		12.632		0.449%		58.6		58.730		59.7		101.73%		0.0045763253		12.885		242.244

		11.75		0.417%		54.481		60.000		260.449		15626.940		0.0018%		10.31%		7.70%		8.00%		0.66%		12.88%		0.9079105965		15.16%		0.8925033832		286.9		12.908		0.458%		59.8		60.007		61.0		101.73%		0.0046757879		13.165		247.949

		12.00		0.426%		55.640		60.000		266.154		15969.240		0.0018%		10.31%		7.70%		8.00%		0.65%		12.88%		0.9079154683		15.16%		0.8925074516		293.1		13.183		0.468%		61.1		61.283		62.3		101.73%		0.004775251		13.445		253.654





































































































































































































Table 2C 4000 Imp

		Table 2 Helix Dosage  Class:				C

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		1										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		1										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		6		in2								Sections between 3" & 4" the difference is

		Width		12.00		in2

		Fy		60000		psi								Sections between 2" & 3" the difference is

		Helix Density		13055		lb/yd3								Sections between 1" & 2" the difference is

		f'c		4000		psi

		αh		0.025

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev				in²

		Ahf		Helix Test Area				0.0003157		0.00000001

		Hl		Helix Linear Term				22.82		2.3517

		h		Height				5.00		0.4				in				calculated values				1.73%		0.84%

		Ho		Helix Orientation variation				(see below)						lb/yd³



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-121.1		103.02				lb

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		0.4				in





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(with h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/sqin)		Volume Fraction		Helix Dosage (lbs/yd)		Tension zone area using unit width
(in2)		Tensile unit force
(psi)		Tensile force, FH
(lb/ft)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(psi)		# of Helix per unit area, Hu
(#/in2)		Volume Fraction		Helix Dosage (lbs/yd)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		1.18		0.042%		5.471		60.000		23.408		1404.496		0.0018%		10.31%		25.00%		8.00%		7.34%		28.02%		0.8104752477		29.14%		0.8036972757		28.9		1.420		0.050%		6.6		6.751		6.8		100.84%		0.0005214544		1.468		6.742

		1.25		0.044%		5.796		60.000		25.006		1500.340		0.0018%		10.31%		25.00%		8.00%		6.87%		27.90%		0.8111989523		29.02%		0.8043872261		30.8		1.505		0.053%		7.0		7.145		7.2		100.85%		0.0005519143		1.554		8.339

		1.43		0.051%		6.630		60.000		29.113		1746.796		0.0018%		10.31%		25.00%		8.00%		5.90%		27.68%		0.8125537926		28.81%		0.8056782086		35.8		1.724		0.061%		8.0		8.160		8.2		100.85%		0.0006303783		1.775		12.447

		1.50		0.053%		6.955		60.000		30.711		1842.640		0.0018%		10.31%		24.61%		8.00%		5.59%		27.26%		0.8150677162		28.41%		0.8080712878		37.7		1.805		0.064%		8.4		8.533		8.6		100.87%		0.0006592777		1.856		14.044

		1.53		0.054%		7.094		60.000		31.395		1883.716		0.0018%		10.31%		24.45%		8.00%		5.47%		27.09%		0.8161332924		28.25%		0.8090846954		38.5		1.840		0.065%		8.5		8.692		8.8		100.87%		0.000671621		1.891		14.729

		1.75		0.062%		8.114		60.000		36.416		2184.940		0.0018%		10.31%		23.27%		8.00%		4.72%		25.88%		0.8235613973		27.09%		0.816132599		44.2		2.092		0.074%		9.7		9.852		9.9		100.91%		0.00076156		2.144		19.749

		2.00		0.071%		9.273		60.000		42.121		2527.240		0.0018%		10.31%		22.00%		8.00%		4.08%		24.63%		0.8313254463		25.90%		0.8234656622		50.7		2.375		0.084%		11.0		11.155		11.3		100.95%		0.0008626037		2.429		25.454

		2.25		0.080%		10.432		60.000		47.826		2869.540		0.0018%		10.31%		20.79%		8.00%		3.59%		23.48%		0.8385076107		24.81%		0.8302148017		57.0		2.654		0.094%		12.3		12.442		12.6		101.00%		0.0009625401		2.710		31.159

		2.50		0.089%		11.592		60.000		53.531		3211.840		0.0018%		10.31%		19.66%		8.00%		3.21%		22.43%		0.8451896544		23.81%		0.8364606884		63.3		2.930		0.104%		13.6		13.715		13.9		101.04%		0.0010615031		2.989		36.864

		2.75		0.098%		12.751		60.000		59.236		3554.140		0.0018%		10.31%		18.58%		8.00%		2.90%		21.45%		0.8514228932		22.89%		0.8422547288		69.6		3.203		0.114%		14.9		14.976		15.1		101.09%		0.0011596209		3.265		42.569

		3.00		0.107%		13.910		60.000		64.941		3896.440		0.0018%		10.31%		17.57%		8.00%		2.64%		20.54%		0.8572432408		22.04%		0.8476336018		75.8		3.474		0.123%		16.1		16.226		16.4		101.13%		0.0012570134		3.539		48.274

		3.25		0.115%		15.069		60.000		70.646		4238.740		0.0018%		10.31%		16.61%		8.00%		2.43%		19.70%		0.8626782369		21.26%		0.8526260311		81.9		3.743		0.133%		17.4		17.468		17.7		101.18%		0.0013537909		3.812		53.979

		3.50		0.124%		16.228		60.000		76.351		4581.040		0.0018%		10.31%		15.70%		8.00%		2.25%		18.91%		0.8677505935		20.54%		0.8572561869		88.0		4.010		0.142%		18.6		18.702		18.9		101.22%		0.0014500542		4.083		59.684

		3.75		0.133%		17.387		60.000		82.056		4923.340		0.0018%		10.31%		14.84%		8.00%		2.09%		18.19%		0.8724800989		19.87%		0.8615454943		94.0		4.276		0.152%		19.8		19.929		20.2		101.27%		0.0015458945		4.353		65.389

		4.00		0.142%		18.547		60.000		87.761		5265.640		0.0018%		10.31%		14.03%		8.00%		1.96%		17.52%		0.8768846901		19.26%		0.8655136356		100.1		4.540		0.161%		21.1		21.151		21.4		101.31%		0.0016413942		4.622		71.094

		4.25		0.151%		19.706		60.000		93.466		5607.940		0.0018%		10.31%		13.26%		8.00%		1.84%		16.90%		0.8809810826		18.69%		0.8691791213		106.1		4.803		0.171%		22.3		22.368		22.7		101.36%		0.0017366266		4.890		76.799

		4.50		0.160%		20.865		60.000		99.171		5950.240		0.0018%		10.31%		12.54%		8.00%		1.73%		16.32%		0.8847851475		18.18%		0.8725596163		112.1		5.066		0.180%		23.5		23.582		23.9		101.40%		0.0018316573		5.157		82.504

		4.75		0.169%		22.024		60.000		104.876		6292.540		0.0018%		10.31%		11.85%		8.00%		1.64%		15.79%		0.8883121426		17.70%		0.8756721244		118.1		5.328		0.189%		24.7		24.793		25.2		101.44%		0.0019265438		5.424		88.209

		5.00		0.178%		23.183		60.000		110.581		6634.840		0.0018%		10.31%		11.20%		8.00%		1.55%		15.30%		0.8915768508		17.27%		0.8785330844		124.0		5.589		0.199%		25.9		26.002		26.4		101.48%		0.0020213368		5.691		93.914

		5.25		0.186%		24.342		60.000		116.286		6977.140		0.0018%		10.31%		10.59%		8.00%		1.48%		14.85%		0.8945936609		16.87%		0.8811584138		130.0		5.850		0.208%		27.1		27.211		27.6		101.52%		0.0021160802		5.958		99.619

		5.50		0.195%		25.502		60.000		121.991		7319.440		0.0018%		10.31%		10.01%		8.00%		1.41%		14.44%		0.8973766092		16.51%		0.883563519		135.9		6.111		0.217%		28.3		28.418		28.9		101.56%		0.0022108115		6.225		105.324

		5.75		0.204%		26.661		60.000		127.696		7661.740		0.0018%		10.31%		9.47%		8.00%		1.34%		14.06%		0.8999393947		16.17%		0.8857632857		141.9		6.372		0.226%		29.5		29.625		30.1		101.60%		0.0023055629		6.492		111.029

		6.00		0.213%		27.820		60.000		133.401		8004.040		0.0018%		10.31%		8.95%		8.00%		1.29%		13.71%		0.9022953765		15.87%		0.8877720575		147.8		6.633		0.236%		30.8		30.832		31.3		101.64%		0.0024003611		6.758		116.734

		6.25		0.222%		28.979		60.000		139.106		8346.340		0.0018%		10.31%		8.46%		8.00%		1.23%		13.39%		0.904457559		15.60%		0.889603611		153.8		6.894		0.245%		32.0		32.040		32.6		101.67%		0.0024952283		7.026		122.439

		6.50		0.231%		30.138		60.000		144.811		8688.640		0.0018%		10.31%		8.00%		8.00%		1.19%		13.10%		0.9064385688		15.35%		0.8912711289		159.8		7.155		0.254%		33.2		33.249		33.8		101.70%		0.0025901823		7.293		128.144

		6.75		0.240%		31.297		60.000		150.516		9030.940		0.0018%		10.31%		7.70%		8.00%		1.14%		12.91%		0.9076818463		15.19%		0.8923122848		165.8		7.421		0.264%		34.4		34.481		35.1		101.72%		0.0026866662		7.565		133.849

		7.00		0.249%		32.457		60.000		156.221		9373.240		0.0018%		10.31%		7.70%		8.00%		1.10%		12.91%		0.9077064423		15.19%		0.8923328393		172.1		7.696		0.273%		35.7		35.757		36.4		101.72%		0.0027861081		7.845		139.554

		7.25		0.257%		33.616		60.000		161.926		9715.540		0.0018%		10.31%		7.70%		8.00%		1.06%		12.91%		0.907728491		15.19%		0.8923512637		178.4		7.971		0.283%		37.0		37.033		37.7		101.72%		0.0028855524		8.125		145.259

		7.50		0.266%		34.775		60.000		167.631		10057.840		0.0018%		10.31%		7.70%		8.00%		1.02%		12.91%		0.9077483323		15.18%		0.8923678424		184.7		8.247		0.293%		38.2		38.309		39.0		101.72%		0.0029849988		8.405		150.964

		7.75		0.275%		35.934		60.000		173.336		10400.140		0.0018%		10.31%		7.70%		8.00%		0.99%		12.90%		0.9077662511		15.18%		0.8923828137		190.9		8.522		0.303%		39.5		39.585		40.3		101.72%		0.003084447		8.685		156.669

		8.00		0.284%		37.093		60.000		179.041		10742.440		0.0018%		10.31%		7.70%		8.00%		0.96%		12.90%		0.9077824879		15.18%		0.892396379		197.2		8.797		0.312%		40.8		40.861		41.6		101.72%		0.0031838969		8.965		162.374

		8.25		0.293%		38.252		60.000		184.746		11084.740		0.0018%		10.31%		7.70%		8.00%		0.93%		12.90%		0.9077972468		15.18%		0.8924087088		203.5		9.072		0.322%		42.1		42.138		42.9		101.72%		0.0032833483		9.245		168.079

		8.50		0.302%		39.411		60.000		190.451		11427.040		0.0018%		10.31%		7.70%		8.00%		0.90%		12.90%		0.9078107016		15.18%		0.8924199487		209.8		9.348		0.332%		43.3		43.414		44.2		101.72%		0.0033828011		9.525		173.784

		8.75		0.311%		40.571		60.000		196.156		11769.340		0.0018%		10.31%		7.70%		8.00%		0.88%		12.89%		0.9078230016		15.17%		0.8924302235		216.1		9.623		0.342%		44.6		44.690		45.5		101.72%		0.0034822551		9.805		179.489

		9.00		0.320%		41.730		60.000		201.861		12111.640		0.0018%		10.31%		7.70%		8.00%		0.85%		12.89%		0.9078342753		15.17%		0.8924396405		222.4		9.898		0.352%		45.9		45.966		46.8		101.73%		0.0035817104		10.085		185.194

		9.25		0.329%		42.889		60.000		207.566		12453.940		0.0018%		10.31%		7.70%		8.00%		0.83%		12.89%		0.9078446335		15.17%		0.8924482926		228.6		10.173		0.361%		47.2		47.243		48.1		101.73%		0.0036811666		10.365		190.899

		9.50		0.337%		44.048		60.000		213.271		12796.240		0.0018%		10.31%		7.70%		8.00%		0.81%		12.89%		0.9078541729		15.17%		0.8924562604		234.9		10.449		0.371%		48.4		48.519		49.4		101.73%		0.0037806239		10.645		196.604

		9.75		0.346%		45.207		60.000		218.976		13138.540		0.0018%		10.31%		7.70%		8.00%		0.78%		12.89%		0.9078629775		15.17%		0.8924636142		241.2		10.724		0.381%		49.7		49.795		50.7		101.73%		0.003880082		10.925		202.309

		10.00		0.355%		46.366		60.000		224.681		13480.840		0.0018%		10.31%		7.70%		8.00%		0.76%		12.89%		0.9078711208		15.17%		0.8924704156		247.5		10.999		0.391%		51.0		51.072		52.0		101.73%		0.0039795409		11.205		208.014

		10.25		0.364%		47.526		60.000		230.386		13823.140		0.0018%		10.31%		7.70%		8.00%		0.75%		12.89%		0.9078786674		15.17%		0.8924767183		253.8		11.274		0.400%		52.3		52.348		53.3		101.73%		0.0040790007		11.485		213.719

		10.50		0.373%		48.685		60.000		236.091		14165.440		0.0018%		10.31%		7.70%		8.00%		0.73%		12.88%		0.9078856742		15.17%		0.8924825702		260.0		11.550		0.410%		53.6		53.624		54.5		101.73%		0.0041784611		11.765		219.424

		10.75		0.382%		49.844		60.000		241.796		14507.740		0.0018%		10.31%		7.70%		8.00%		0.71%		12.88%		0.9078921914		15.17%		0.892488013		266.3		11.825		0.420%		54.8		54.901		55.8		101.73%		0.0042779222		12.045		225.129

		11.00		0.391%		51.003		60.000		247.501		14850.040		0.0018%		10.31%		7.70%		8.00%		0.69%		12.88%		0.9078982637		15.16%		0.8924930841		272.6		12.100		0.430%		56.1		56.177		57.1		101.73%		0.0043773839		12.325		230.834

		11.25		0.400%		52.162		60.000		253.206		15192.340		0.0018%		10.31%		7.70%		8.00%		0.68%		12.88%		0.9079039306		15.16%		0.8924978166		278.9		12.376		0.440%		57.4		57.453		58.4		101.73%		0.0044768461		12.605		236.539

		11.50		0.408%		53.321		60.000		258.911		15534.640		0.0018%		10.31%		7.70%		8.00%		0.66%		12.88%		0.9079092274		15.16%		0.8925022399		285.2		12.651		0.449%		58.7		58.730		59.7		101.73%		0.0045763089		12.885		242.244

		11.75		0.417%		54.481		60.000		264.616		15876.940		0.0018%		10.31%		7.70%		8.00%		0.65%		12.88%		0.9079141856		15.16%		0.8925063805		291.5		12.926		0.459%		59.9		60.006		61.0		101.73%		0.0046757722		13.165		247.949

		12.00		0.426%		55.640		60.000		270.321		16219.240		0.0018%		10.31%		7.70%		8.00%		0.64%		12.88%		0.9079188335		15.16%		0.8925102618		297.7		13.201		0.469%		61.2		61.283		62.3		101.73%		0.0047752359		13.445		253.654





































































































































































































Table 2C 5000 Imp

		Table 2 Helix Dosage  Class:				C

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		1										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		1										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		6		in2								Sections between 3" & 4" the difference is

		Width		12.00		in2

		Fy		60000		psi								Sections between 2" & 3" the difference is

		Helix Density		13055		lb/yd3								Sections between 1" & 2" the difference is

		f'c		5000		psi

		αh		0.025

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev				in²

		Ahf		Helix Test Area				0.0003157		0.00000001

		Hl		Helix Linear Term				22.82		2.3517

		h		Height				5.00		0.4				in				calculated values				1.73%		0.85%

		Ho		Helix Orientation variation				(see below)						lb/yd³



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-121.1		103.02				lb

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		0.4				in





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(with h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/sqin)		Volume Fraction		Helix Dosage (lbs/yd)		Tension zone area using unit width
(in2)		Tensile unit force
(psi)		Tensile force, FH
(lb/ft)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(psi)		# of Helix per unit area, Hu
(#/in2)		Volume Fraction		Helix Dosage (lbs/yd)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		1.18		0.042%		5.471		60.000		27.575		1654.496		0.0018%		10.31%		25.00%		8.00%		6.23%		27.75%		0.8121152974		28.88%		0.805260477		34.0		1.460		0.052%		6.8		6.737		6.8		100.85%		0.0005204421		1.465		6.742

		1.25		0.044%		5.796		60.000		29.172		1750.340		0.0018%		10.31%		25.00%		8.00%		5.89%		27.67%		0.812569285		28.81%		0.8056929656		35.9		1.545		0.055%		7.2		7.133		7.2		100.85%		0.0005510199		1.551		8.339

		1.43		0.051%		6.630		60.000		33.280		1996.796		0.0018%		10.31%		25.00%		8.00%		5.16%		27.53%		0.8134555632		28.67%		0.8065369869		40.9		1.764		0.063%		8.2		8.151		8.2		100.86%		0.000629707		1.773		12.447

		1.50		0.053%		6.955		60.000		34.877		2092.640		0.0018%		10.31%		24.61%		8.00%		4.92%		27.14%		0.8158572214		28.29%		0.8088221953		42.7		1.845		0.066%		8.6		8.525		8.6		100.87%		0.0006586656		1.855		14.044

		1.53		0.054%		7.094		60.000		35.562		2133.716		0.0018%		10.31%		24.45%		8.00%		4.83%		26.97%		0.816880745		28.13%		0.8097952108		43.5		1.879		0.067%		8.7		8.684		8.8		100.87%		0.0006710317		1.889		14.729

		1.75		0.062%		8.114		60.000		40.582		2434.940		0.0018%		10.31%		23.27%		8.00%		4.23%		25.80%		0.8240791506		27.01%		0.8166227234		49.2		2.130		0.076%		9.9		9.846		9.9		100.91%		0.0007611029		2.143		19.749

		2.00		0.071%		9.273		60.000		46.287		2777.240		0.0018%		10.31%		22.00%		8.00%		3.71%		24.57%		0.8316875474		25.84%		0.8238067556		55.7		2.410		0.086%		11.2		11.150		11.3		100.96%		0.0008622465		2.428		25.454

		2.25		0.080%		10.432		60.000		51.992		3119.540		0.0018%		10.31%		20.79%		8.00%		3.30%		23.44%		0.8387734135		24.77%		0.8304638925		62.0		2.688		0.095%		12.5		12.438		12.6		101.00%		0.0009622514		2.709		31.159

		2.50		0.089%		11.592		60.000		57.697		3461.840		0.0018%		10.31%		19.66%		8.00%		2.98%		22.39%		0.8453922471		23.78%		0.8366495162		68.2		2.962		0.105%		13.7		13.712		13.9		101.04%		0.0010612636		2.988		36.864

		2.75		0.098%		12.751		60.000		63.402		3804.140		0.0018%		10.31%		18.58%		8.00%		2.71%		21.42%		0.851582003		22.87%		0.8424021879		74.5		3.234		0.115%		15.0		14.973		15.1		101.09%		0.0011594179		3.264		42.569

		3.00		0.107%		13.910		60.000		69.107		4146.440		0.0018%		10.31%		17.57%		8.00%		2.48%		20.52%		0.8573712769		22.02%		0.8477515607		80.6		3.504		0.124%		16.2		16.224		16.4		101.13%		0.0012568385		3.539		48.274

		3.25		0.115%		15.069		60.000		74.812		4488.740		0.0018%		10.31%		16.61%		8.00%		2.30%		19.68%		0.8627833547		21.24%		0.8527222803		86.7		3.771		0.134%		17.5		17.466		17.7		101.18%		0.0013536381		3.811		53.979

		3.50		0.124%		16.228		60.000		80.517		4831.040		0.0018%		10.31%		15.70%		8.00%		2.13%		18.90%		0.8678383525		20.52%		0.8573360307		92.8		4.037		0.143%		18.7		18.700		18.9		101.22%		0.0014499191		4.082		59.684

		3.75		0.133%		17.387		60.000		86.222		5173.340		0.0018%		10.31%		14.84%		8.00%		1.99%		18.18%		0.8725544074		19.86%		0.8616126581		98.8		4.302		0.153%		19.9		19.927		20.2		101.27%		0.001545774		4.352		65.389

		4.00		0.142%		18.547		60.000		91.927		5515.640		0.0018%		10.31%		14.03%		8.00%		1.87%		17.51%		0.8769483699		19.25%		0.8655708066		104.8		4.565		0.162%		21.2		21.149		21.4		101.31%		0.0016412857		4.621		71.094

		4.25		0.151%		19.706		60.000		97.632		5857.940		0.0018%		10.31%		13.26%		8.00%		1.76%		16.89%		0.8810362181		18.69%		0.8692282832		110.8		4.828		0.171%		22.4		22.367		22.7		101.36%		0.0017365284		4.889		76.799

		4.50		0.160%		20.865		60.000		103.337		6200.240		0.0018%		10.31%		12.54%		8.00%		1.66%		16.31%		0.8848333102		18.17%		0.8726022638		116.8		5.089		0.181%		23.6		23.581		23.9		101.40%		0.0018315677		5.157		82.504

		4.75		0.169%		22.024		60.000		109.042		6542.540		0.0018%		10.31%		11.85%		8.00%		1.57%		15.78%		0.8883545384		17.70%		0.875709404		122.7		5.351		0.190%		24.8		24.792		25.1		101.44%		0.0019264618		5.424		88.209

		5.00		0.178%		23.183		60.000		114.747		6884.840		0.0018%		10.31%		11.20%		8.00%		1.50%		15.30%		0.8916144204		17.26%		0.8785658899		128.7		5.611		0.199%		26.0		26.001		26.4		101.49%		0.0020212614		5.691		93.914

		5.25		0.186%		24.342		60.000		120.452		7227.140		0.0018%		10.31%		10.59%		8.00%		1.43%		14.85%		0.8946271485		16.86%		0.8811874522		134.6		5.872		0.209%		27.2		27.210		27.6		101.53%		0.0021160104		5.958		99.619

		5.50		0.195%		25.502		60.000		126.157		7569.440		0.0018%		10.31%		10.01%		8.00%		1.36%		14.43%		0.8974066116		16.50%		0.8835893569		140.6		6.132		0.218%		28.4		28.417		28.9		101.56%		0.0022107469		6.225		105.324

		5.75		0.204%		26.661		60.000		131.862		7911.740		0.0018%		10.31%		9.47%		8.00%		1.30%		14.05%		0.8999663962		16.17%		0.8857863825		146.5		6.392		0.227%		29.6		29.624		30.1		101.60%		0.0023055028		6.491		111.029

		6.00		0.213%		27.820		60.000		137.567		8254.040		0.0018%		10.31%		8.95%		8.00%		1.25%		13.70%		0.9023197746		15.87%		0.8877927899		152.5		6.653		0.236%		30.8		30.831		31.3		101.64%		0.0024003051		6.758		116.734

		6.25		0.222%		28.979		60.000		143.272		8596.340		0.0018%		10.31%		8.46%		8.00%		1.20%		13.39%		0.904479683		15.59%		0.8896222907		158.4		6.913		0.246%		32.1		32.039		32.6		101.67%		0.0024951759		7.025		122.439

		6.50		0.231%		30.138		60.000		148.977		8938.640		0.0018%		10.31%		8.00%		8.00%		1.15%		13.09%		0.9064586946		15.35%		0.8912880163		164.4		7.174		0.255%		33.3		33.248		33.8		101.70%		0.0025901332		7.293		128.144

		6.75		0.240%		31.297		60.000		154.682		9280.940		0.0018%		10.31%		7.70%		8.00%		1.11%		12.91%		0.9077000765		15.19%		0.8923275197		170.4		7.439		0.264%		34.5		34.480		35.1		101.72%		0.0026866203		7.564		133.849

		7.00		0.249%		32.457		60.000		160.387		9623.240		0.0018%		10.31%		7.70%		8.00%		1.07%		12.91%		0.9077227761		15.19%		0.8923464883		176.7		7.714		0.274%		35.8		35.756		36.4		101.72%		0.0027860655		7.844		139.554

		7.25		0.257%		33.616		60.000		166.092		9965.540		0.0018%		10.31%		7.70%		8.00%		1.03%		12.91%		0.9077431824		15.18%		0.8923635394		183.0		7.990		0.284%		37.0		37.032		37.7		101.72%		0.0028855127		8.124		145.259

		7.50		0.266%		34.775		60.000		171.797		10307.840		0.0018%		10.31%		7.70%		8.00%		1.00%		12.90%		0.9077615943		15.18%		0.892378923		189.3		8.265		0.294%		38.3		38.308		39.0		101.72%		0.0029849617		8.405		150.964

		7.75		0.275%		35.934		60.000		177.502		10650.140		0.0018%		10.31%		7.70%		8.00%		0.97%		12.90%		0.9077782632		15.18%		0.8923928494		195.5		8.540		0.303%		39.6		39.585		40.3		101.72%		0.0030844123		8.685		156.669

		8.00		0.284%		37.093		60.000		183.207		10992.440		0.0018%		10.31%		7.70%		8.00%		0.94%		12.90%		0.9077934023		15.18%		0.8924054971		201.8		8.815		0.313%		40.9		40.861		41.6		101.72%		0.0031838644		8.965		162.374

		8.25		0.293%		38.252		60.000		188.912		11334.740		0.0018%		10.31%		7.70%		8.00%		0.91%		12.90%		0.9078071931		15.18%		0.8924170178		208.1		9.091		0.323%		42.2		42.137		42.9		101.72%		0.0032833177		9.245		168.079

		8.50		0.302%		39.411		60.000		194.617		11677.040		0.0018%		10.31%		7.70%		8.00%		0.88%		12.89%		0.9078197911		15.17%		0.8924275416		214.4		9.366		0.333%		43.4		43.413		44.2		101.72%		0.0033827723		9.525		173.784

		8.75		0.311%		40.571		60.000		200.322		12019.340		0.0018%		10.31%		7.70%		8.00%		0.86%		12.89%		0.9078313298		15.17%		0.8924371802		220.7		9.641		0.342%		44.7		44.690		45.5		101.72%		0.003482228		9.805		179.489

		9.00		0.320%		41.730		60.000		206.027		12361.640		0.0018%		10.31%		7.70%		8.00%		0.83%		12.89%		0.9078419249		15.17%		0.8924460301		226.9		9.916		0.352%		46.0		45.966		46.8		101.73%		0.0035816847		10.085		185.194

		9.25		0.329%		42.889		60.000		211.732		12703.940		0.0018%		10.31%		7.70%		8.00%		0.81%		12.89%		0.9078516763		15.17%		0.8924541751		233.2		10.192		0.362%		47.3		47.242		48.1		101.73%		0.0036811424		10.365		190.899

		9.50		0.337%		44.048		60.000		217.437		13046.240		0.0018%		10.31%		7.70%		8.00%		0.79%		12.89%		0.9078606714		15.17%		0.8924616881		239.5		10.467		0.372%		48.5		48.519		49.4		101.73%		0.0037806009		10.645		196.604

		9.75		0.346%		45.207		60.000		223.142		13388.540		0.0018%		10.31%		7.70%		8.00%		0.77%		12.89%		0.9078689863		15.17%		0.8924686328		245.8		10.742		0.382%		49.8		49.795		50.7		101.73%		0.0038800602		10.925		202.309

		10.00		0.355%		46.366		60.000		228.847		13730.840		0.0018%		10.31%		7.70%		8.00%		0.75%		12.89%		0.9078766879		15.17%		0.8924750651		252.1		11.018		0.391%		51.1		51.071		52.0		101.73%		0.0039795202		11.205		208.014

		10.25		0.364%		47.526		60.000		234.552		14073.140		0.0018%		10.31%		7.70%		8.00%		0.73%		12.89%		0.907883835		15.17%		0.8924810342		258.4		11.293		0.401%		52.4		52.348		53.3		101.73%		0.0040789809		11.485		213.719

		10.50		0.373%		48.685		60.000		240.257		14415.440		0.0018%		10.31%		7.70%		8.00%		0.71%		12.88%		0.9078904796		15.17%		0.8924865834		264.6		11.568		0.411%		53.6		53.624		54.5		101.73%		0.0041784423		11.765		219.424

		10.75		0.382%		49.844		60.000		245.962		14757.740		0.0018%		10.31%		7.70%		8.00%		0.70%		12.88%		0.9078966678		15.17%		0.8924917514		270.9		11.843		0.421%		54.9		54.900		55.8		101.73%		0.0042779042		12.045		225.129

		11.00		0.391%		51.003		60.000		251.667		15100.040		0.0018%		10.31%		7.70%		8.00%		0.68%		12.88%		0.9079024404		15.16%		0.8924965721		277.2		12.119		0.430%		56.2		56.177		57.1		101.73%		0.0043773667		12.325		230.834

		11.25		0.400%		52.162		60.000		257.372		15442.340		0.0018%		10.31%		7.70%		8.00%		0.67%		12.88%		0.9079078337		15.16%		0.8925010761		283.5		12.394		0.440%		57.5		57.453		58.4		101.73%		0.0044768298		12.605		236.539

		11.50		0.408%		53.321		60.000		263.077		15784.640		0.0018%		10.31%		7.70%		8.00%		0.65%		12.88%		0.9079128803		15.16%		0.8925052904		289.8		12.669		0.450%		58.7		58.730		59.7		101.73%		0.0045762933		12.885		242.244

		11.75		0.417%		54.481		60.000		268.782		16126.940		0.0018%		10.31%		7.70%		8.00%		0.64%		12.88%		0.9079176093		15.16%		0.8925092395		296.0		12.945		0.460%		60.0		60.006		61.0		101.73%		0.0046757572		13.165		247.949

		12.00		0.426%		55.640		60.000		274.487		16469.240		0.0018%		10.31%		7.70%		8.00%		0.63%		12.88%		0.9079220467		15.16%		0.892512945		302.3		13.220		0.470%		61.3		61.282		62.3		101.73%		0.0047752216		13.445		253.654





































































































































































































Table 2Cs 3000 Imp

		Table 2 Helix Dosage  Class:				Cs

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		1										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		6		in2								Sections between 3" & 4" the difference is

		Width		12.00		in2

		Fy		60000		psi								Sections between 2" & 3" the difference is

		Helix Density		13055		lb/yd3								Sections between 1" & 2" the difference is

		f'c		3000		psi

		αh		0.025

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev				in²

		Ahf		Helix Test Area				0.0003157		0.00000001

		Hl		Helix Linear Term				22.82		2.3517

		h		Height				5.00		0.4				in				calculated values				0.00%		0.00%

		Ho		Helix Orientation variation				(see below)						lb/yd³



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-121.1		103.02				lb

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		0.4				in





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(with h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/sqin)		Volume Fraction		Helix Dosage (lbs/yd)		Tension zone area using unit width
(in2)		Tensile unit force
(psi)		Tensile force, FH
(lb/ft)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(psi)		# of Helix per unit area, Hu
(#/in2)		Volume Fraction		Helix Dosage (lbs/yd)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		1.18		0.042%		5.471		60.000		19.242		1154.496		0.0018%		10.31%		25.00%		8.00%		8.92%		28.48%		1		29.58%		1		19.2		1.180		0.042%		5.5		5.471		5.5		100.00%		0.0004190915		1.180		6.742

		1.25		0.044%		5.796		60.000		20.839		1250.340		0.0018%		10.31%		25.00%		8.00%		8.24%		28.27%		1		29.38%		1		20.8		1.250		0.044%		5.8		5.796		5.8		100.00%		0.0004439528		1.250		8.339

		1.43		0.051%		6.630		60.000		24.947		1496.796		0.0018%		10.31%		25.00%		8.00%		6.88%		27.90%		1		29.03%		1		24.9		1.430		0.051%		6.6		6.630		6.6		100.00%		0.000507882		1.430		12.447

		1.50		0.053%		6.955		60.000		26.544		1592.640		0.0018%		10.31%		24.61%		8.00%		6.47%		27.46%		1		28.60%		1		26.5		1.500		0.053%		7.0		6.955		7.0		100.00%		0.0005327434		1.500		14.044

		1.53		0.054%		7.094		60.000		27.229		1633.716		0.0018%		10.31%		24.45%		8.00%		6.31%		27.27%		1		28.42%		1		27.2		1.530		0.054%		7.1		7.094		7.1		100.00%		0.0005433983		1.530		14.729

		1.75		0.062%		8.114		60.000		32.249		1934.940		0.0018%		10.31%		23.27%		8.00%		5.32%		26.00%		1		27.20%		1		32.2		1.750		0.062%		8.1		8.114		8.1		100.00%		0.0006215339		1.750		19.749

		2.00		0.071%		9.273		60.000		37.954		2277.240		0.0018%		10.31%		22.00%		8.00%		4.52%		24.71%		1		25.97%		1		38.0		2.000		0.071%		9.3		9.273		9.3		100.00%		0.0007103245		2.000		25.454

		2.25		0.080%		10.432		60.000		43.659		2619.540		0.0018%		10.31%		20.79%		8.00%		3.93%		23.54%		1		24.86%		1		43.7		2.250		0.080%		10.4		10.432		10.4		100.00%		0.0007991151		2.250		31.159

		2.50		0.089%		11.592		60.000		49.364		2961.840		0.0018%		10.31%		19.66%		8.00%		3.48%		22.47%		1		23.85%		1		49.4		2.500		0.089%		11.6		11.592		11.6		100.00%		0.0008879056		2.500		36.864

		2.75		0.098%		12.751		60.000		55.069		3304.140		0.0018%		10.31%		18.58%		8.00%		3.12%		21.48%		1		22.92%		1		55.1		2.750		0.098%		12.8		12.751		12.8		100.00%		0.0009766962		2.750		42.569

		3.00		0.107%		13.910		60.000		60.774		3646.440		0.0018%		10.31%		17.57%		8.00%		2.83%		20.56%		1		22.06%		1		60.8		3.000		0.107%		13.9		13.910		13.9		100.00%		0.0010654868		3.000		48.274

		3.25		0.115%		15.069		60.000		66.479		3988.740		0.0018%		10.31%		16.61%		8.00%		2.58%		19.71%		1		21.28%		1		66.5		3.250		0.115%		15.1		15.069		15.1		100.00%		0.0011542773		3.250		53.979

		3.50		0.124%		16.228		60.000		72.184		4331.040		0.0018%		10.31%		15.70%		8.00%		2.38%		18.93%		1		20.55%		1		72.2		3.500		0.124%		16.2		16.228		16.2		100.00%		0.0012430679		3.500		59.684

		3.75		0.133%		17.387		60.000		77.889		4673.340		0.0018%		10.31%		14.84%		8.00%		2.20%		18.20%		1		19.88%		1		77.9		3.750		0.133%		17.4		17.387		17.4		100.00%		0.0013318585		3.750		65.389

		4.00		0.142%		18.547		60.000		83.594		5015.640		0.0018%		10.31%		14.03%		8.00%		2.05%		17.53%		1		19.27%		1		83.6		4.000		0.142%		18.5		18.547		18.5		100.00%		0.001420649		4.000		71.094

		4.25		0.151%		19.706		60.000		89.299		5357.940		0.0018%		10.31%		13.26%		8.00%		1.92%		16.91%		1		18.70%		1		89.3		4.250		0.151%		19.7		19.706		19.7		100.00%		0.0015094396		4.250		76.799

		4.50		0.160%		20.865		60.000		95.004		5700.240		0.0018%		10.31%		12.54%		8.00%		1.81%		16.33%		1		18.18%		1		95.0		4.500		0.160%		20.9		20.865		20.9		100.00%		0.0015982302		4.500		82.504

		4.75		0.169%		22.024		60.000		100.709		6042.540		0.0018%		10.31%		11.85%		8.00%		1.70%		15.80%		1		17.71%		1		100.7		4.750		0.169%		22.0		22.024		22.0		100.00%		0.0016870207		4.750		88.209

		5.00		0.178%		23.183		60.000		106.414		6384.840		0.0018%		10.31%		11.20%		8.00%		1.61%		15.31%		1		17.27%		1		106.4		5.000		0.178%		23.2		23.183		23.2		100.00%		0.0017758113		5.000		93.914

		5.25		0.186%		24.342		60.000		112.119		6727.140		0.0018%		10.31%		10.59%		8.00%		1.53%		14.86%		1		16.87%		1		112.1		5.250		0.186%		24.3		24.342		24.3		100.00%		0.0018646018		5.250		99.619

		5.50		0.195%		25.502		60.000		117.824		7069.440		0.0018%		10.31%		10.01%		8.00%		1.46%		14.44%		1		16.51%		1		117.8		5.500		0.195%		25.5		25.502		25.5		100.00%		0.0019533924		5.500		105.324

		5.75		0.204%		26.661		60.000		123.529		7411.740		0.0018%		10.31%		9.47%		8.00%		1.39%		14.06%		1		16.18%		1		123.5		5.750		0.204%		26.7		26.661		26.7		100.00%		0.002042183		5.750		111.029

		6.00		0.213%		27.820		60.000		129.234		7754.040		0.0018%		10.31%		8.95%		8.00%		1.33%		13.71%		1		15.88%		1		129.2		6.000		0.213%		27.8		27.820		27.8		100.00%		0.0021309735		6.000		116.734

		6.25		0.222%		28.979		60.000		134.939		8096.340		0.0018%		10.31%		8.46%		8.00%		1.27%		13.39%		1		15.60%		1		134.9		6.250		0.222%		29.0		28.979		29.0		100.00%		0.0022197641		6.250		122.439

		6.50		0.231%		30.138		60.000		140.644		8438.640		0.0018%		10.31%		8.00%		8.00%		1.22%		13.10%		1		15.35%		1		140.6		6.500		0.231%		30.1		30.138		30.1		100.00%		0.0023085547		6.500		128.144

		6.75		0.240%		31.297		60.000		146.349		8780.940		0.0018%		10.31%		7.70%		8.00%		1.17%		12.92%		1		15.19%		1		146.3		6.750		0.240%		31.3		31.297		31.3		100.00%		0.0023973452		6.750		133.849

		7.00		0.249%		32.457		60.000		152.054		9123.240		0.0018%		10.31%		7.70%		8.00%		1.13%		12.91%		1		15.19%		1		152.1		7.000		0.249%		32.5		32.457		32.5		100.00%		0.0024861358		7.000		139.554

		7.25		0.257%		33.616		60.000		157.759		9465.540		0.0018%		10.31%		7.70%		8.00%		1.09%		12.91%		1		15.19%		1		157.8		7.250		0.257%		33.6		33.616		33.6		100.00%		0.0025749264		7.250		145.259

		7.50		0.266%		34.775		60.000		163.464		9807.840		0.0018%		10.31%		7.70%		8.00%		1.05%		12.91%		1		15.19%		1		163.5		7.500		0.266%		34.8		34.775		34.8		100.00%		0.0026637169		7.500		150.964

		7.75		0.275%		35.934		60.000		169.169		10150.140		0.0018%		10.31%		7.70%		8.00%		1.01%		12.90%		1		15.18%		1		169.2		7.750		0.275%		35.9		35.934		35.9		100.00%		0.0027525075		7.750		156.669

		8.00		0.284%		37.093		60.000		174.874		10492.440		0.0018%		10.31%		7.70%		8.00%		0.98%		12.90%		1		15.18%		1		174.9		8.000		0.284%		37.1		37.093		37.1		100.00%		0.002841298		8.000		162.374

		8.25		0.293%		38.252		60.000		180.579		10834.740		0.0018%		10.31%		7.70%		8.00%		0.95%		12.90%		1		15.18%		1		180.6		8.250		0.293%		38.3		38.252		38.3		100.00%		0.0029300886		8.250		168.079

		8.50		0.302%		39.411		60.000		186.284		11177.040		0.0018%		10.31%		7.70%		8.00%		0.92%		12.90%		1		15.18%		1		186.3		8.500		0.302%		39.4		39.411		39.4		100.00%		0.0030188792		8.500		173.784

		8.75		0.311%		40.571		60.000		191.989		11519.340		0.0018%		10.31%		7.70%		8.00%		0.89%		12.90%		1		15.18%		1		192.0		8.750		0.311%		40.6		40.571		40.6		100.00%		0.0031076697		8.750		179.489

		9.00		0.320%		41.730		60.000		197.694		11861.640		0.0018%		10.31%		7.70%		8.00%		0.87%		12.89%		1		15.17%		1		197.7		9.000		0.320%		41.7		41.730		41.7		100.00%		0.0031964603		9.000		185.194

		9.25		0.329%		42.889		60.000		203.399		12203.940		0.0018%		10.31%		7.70%		8.00%		0.84%		12.89%		1		15.17%		1		203.4		9.250		0.329%		42.9		42.889		42.9		100.00%		0.0032852509		9.250		190.899

		9.50		0.337%		44.048		60.000		209.104		12546.240		0.0018%		10.31%		7.70%		8.00%		0.82%		12.89%		1		15.17%		1		209.1		9.500		0.337%		44.0		44.048		44.0		100.00%		0.0033740414		9.500		196.604

		9.75		0.346%		45.207		60.000		214.809		12888.540		0.0018%		10.31%		7.70%		8.00%		0.80%		12.89%		1		15.17%		1		214.8		9.750		0.346%		45.2		45.207		45.2		100.00%		0.003462832		9.750		202.309

		10.00		0.355%		46.366		60.000		220.514		13230.840		0.0018%		10.31%		7.70%		8.00%		0.78%		12.89%		1		15.17%		1		220.5		10.000		0.355%		46.4		46.366		46.4		100.00%		0.0035516226		10.000		208.014

		10.25		0.364%		47.526		60.000		226.219		13573.140		0.0018%		10.31%		7.70%		8.00%		0.76%		12.89%		1		15.17%		1		226.2		10.250		0.364%		47.5		47.526		47.5		100.00%		0.0036404131		10.250		213.719

		10.50		0.373%		48.685		60.000		231.924		13915.440		0.0018%		10.31%		7.70%		8.00%		0.74%		12.89%		1		15.17%		1		231.9		10.500		0.373%		48.7		48.685		48.7		100.00%		0.0037292037		10.500		219.424

		10.75		0.382%		49.844		60.000		237.629		14257.740		0.0018%		10.31%		7.70%		8.00%		0.72%		12.88%		1		15.17%		1		237.6		10.750		0.382%		49.8		49.844		49.8		100.00%		0.0038179943		10.750		225.129

		11.00		0.391%		51.003		60.000		243.334		14600.040		0.0018%		10.31%		7.70%		8.00%		0.71%		12.88%		1		15.17%		1		243.3		11.000		0.391%		51.0		51.003		51.0		100.00%		0.0039067848		11.000		230.834

		11.25		0.400%		52.162		60.000		249.039		14942.340		0.0018%		10.31%		7.70%		8.00%		0.69%		12.88%		1		15.16%		1		249.0		11.250		0.400%		52.2		52.162		52.2		100.00%		0.0039955754		11.250		236.539

		11.50		0.408%		53.321		60.000		254.744		15284.640		0.0018%		10.31%		7.70%		8.00%		0.67%		12.88%		1		15.16%		1		254.7		11.500		0.408%		53.3		53.321		53.3		100.00%		0.0040843659		11.500		242.244

		11.75		0.417%		54.481		60.000		260.449		15626.940		0.0018%		10.31%		7.70%		8.00%		0.66%		12.88%		1		15.16%		1		260.4		11.750		0.417%		54.5		54.481		54.5		100.00%		0.0041731565		11.750		247.949

		12.00		0.426%		55.640		60.000		266.154		15969.240		0.0018%		10.31%		7.70%		8.00%		0.65%		12.88%		1		15.16%		1		266.2		12.000		0.426%		55.6		55.640		55.6		100.00%		0.0042619471		12.000		253.654





































































































































































































Table 2Cs 4000 Imp

		Table 2 Helix Dosage  Class:				Cs

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		1										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		6		in2								Sections between 3" & 4" the difference is

		Width		12.00		in2

		Fy		60000		psi								Sections between 2" & 3" the difference is

		Helix Density		13055		lb/yd3								Sections between 1" & 2" the difference is

		f'c		4000		psi

		αh		0.025

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev				in²

		Ahf		Helix Test Area				0.0003157		0.00000001

		Hl		Helix Linear Term				22.82		2.3517

		h		Height				5.00		0.4				in				calculated values				0.00%		0.00%

		Ho		Helix Orientation variation				(see below)						lb/yd³



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-121.1		103.02				lb

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		0.4				in





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(with h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/sqin)		Volume Fraction		Helix Dosage (lbs/yd)		Tension zone area using unit width
(in2)		Tensile unit force
(psi)		Tensile force, FH
(lb/ft)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(psi)		# of Helix per unit area, Hu
(#/in2)		Volume Fraction		Helix Dosage (lbs/yd)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		1.18		0.042%		5.471		60.000		23.408		1404.496		0.0018%		10.31%		25.00%		8.00%		7.34%		28.02%		1		29.14%		1		23.4		1.180		0.042%		5.5		5.471		5.5		100.00%		0.0004190915		1.180		6.742

		1.25		0.044%		5.796		60.000		25.006		1500.340		0.0018%		10.31%		25.00%		8.00%		6.87%		27.90%		1		29.02%		1		25.0		1.250		0.044%		5.8		5.796		5.8		100.00%		0.0004439528		1.250		8.339

		1.43		0.051%		6.630		60.000		29.113		1746.796		0.0018%		10.31%		25.00%		8.00%		5.90%		27.68%		1		28.81%		1		29.1		1.430		0.051%		6.6		6.630		6.6		100.00%		0.000507882		1.430		12.447

		1.50		0.053%		6.955		60.000		30.711		1842.640		0.0018%		10.31%		24.61%		8.00%		5.59%		27.26%		1		28.41%		1		30.7		1.500		0.053%		7.0		6.955		7.0		100.00%		0.0005327434		1.500		14.044

		1.53		0.054%		7.094		60.000		31.395		1883.716		0.0018%		10.31%		24.45%		8.00%		5.47%		27.09%		1		28.25%		1		31.4		1.530		0.054%		7.1		7.094		7.1		100.00%		0.0005433983		1.530		14.729

		1.75		0.062%		8.114		60.000		36.416		2184.940		0.0018%		10.31%		23.27%		8.00%		4.72%		25.88%		1		27.09%		1		36.4		1.750		0.062%		8.1		8.114		8.1		100.00%		0.0006215339		1.750		19.749

		2.00		0.071%		9.273		60.000		42.121		2527.240		0.0018%		10.31%		22.00%		8.00%		4.08%		24.63%		1		25.90%		1		42.1		2.000		0.071%		9.3		9.273		9.3		100.00%		0.0007103245		2.000		25.454

		2.25		0.080%		10.432		60.000		47.826		2869.540		0.0018%		10.31%		20.79%		8.00%		3.59%		23.48%		1		24.81%		1		47.8		2.250		0.080%		10.4		10.432		10.4		100.00%		0.0007991151		2.250		31.159

		2.50		0.089%		11.592		60.000		53.531		3211.840		0.0018%		10.31%		19.66%		8.00%		3.21%		22.43%		1		23.81%		1		53.5		2.500		0.089%		11.6		11.592		11.6		100.00%		0.0008879056		2.500		36.864

		2.75		0.098%		12.751		60.000		59.236		3554.140		0.0018%		10.31%		18.58%		8.00%		2.90%		21.45%		1		22.89%		1		59.2		2.750		0.098%		12.8		12.751		12.8		100.00%		0.0009766962		2.750		42.569

		3.00		0.107%		13.910		60.000		64.941		3896.440		0.0018%		10.31%		17.57%		8.00%		2.64%		20.54%		1		22.04%		1		64.9		3.000		0.107%		13.9		13.910		13.9		100.00%		0.0010654868		3.000		48.274

		3.25		0.115%		15.069		60.000		70.646		4238.740		0.0018%		10.31%		16.61%		8.00%		2.43%		19.70%		1		21.26%		1		70.6		3.250		0.115%		15.1		15.069		15.1		100.00%		0.0011542773		3.250		53.979

		3.50		0.124%		16.228		60.000		76.351		4581.040		0.0018%		10.31%		15.70%		8.00%		2.25%		18.91%		1		20.54%		1		76.4		3.500		0.124%		16.2		16.228		16.2		100.00%		0.0012430679		3.500		59.684

		3.75		0.133%		17.387		60.000		82.056		4923.340		0.0018%		10.31%		14.84%		8.00%		2.09%		18.19%		1		19.87%		1		82.1		3.750		0.133%		17.4		17.387		17.4		100.00%		0.0013318585		3.750		65.389

		4.00		0.142%		18.547		60.000		87.761		5265.640		0.0018%		10.31%		14.03%		8.00%		1.96%		17.52%		1		19.26%		1		87.8		4.000		0.142%		18.5		18.547		18.5		100.00%		0.001420649		4.000		71.094

		4.25		0.151%		19.706		60.000		93.466		5607.940		0.0018%		10.31%		13.26%		8.00%		1.84%		16.90%		1		18.69%		1		93.5		4.250		0.151%		19.7		19.706		19.7		100.00%		0.0015094396		4.250		76.799

		4.50		0.160%		20.865		60.000		99.171		5950.240		0.0018%		10.31%		12.54%		8.00%		1.73%		16.32%		1		18.18%		1		99.2		4.500		0.160%		20.9		20.865		20.9		100.00%		0.0015982302		4.500		82.504

		4.75		0.169%		22.024		60.000		104.876		6292.540		0.0018%		10.31%		11.85%		8.00%		1.64%		15.79%		1		17.70%		1		104.9		4.750		0.169%		22.0		22.024		22.0		100.00%		0.0016870207		4.750		88.209

		5.00		0.178%		23.183		60.000		110.581		6634.840		0.0018%		10.31%		11.20%		8.00%		1.55%		15.30%		1		17.27%		1		110.6		5.000		0.178%		23.2		23.183		23.2		100.00%		0.0017758113		5.000		93.914

		5.25		0.186%		24.342		60.000		116.286		6977.140		0.0018%		10.31%		10.59%		8.00%		1.48%		14.85%		1		16.87%		1		116.3		5.250		0.186%		24.3		24.342		24.3		100.00%		0.0018646018		5.250		99.619

		5.50		0.195%		25.502		60.000		121.991		7319.440		0.0018%		10.31%		10.01%		8.00%		1.41%		14.44%		1		16.51%		1		122.0		5.500		0.195%		25.5		25.502		25.5		100.00%		0.0019533924		5.500		105.324

		5.75		0.204%		26.661		60.000		127.696		7661.740		0.0018%		10.31%		9.47%		8.00%		1.34%		14.06%		1		16.17%		1		127.7		5.750		0.204%		26.7		26.661		26.7		100.00%		0.002042183		5.750		111.029

		6.00		0.213%		27.820		60.000		133.401		8004.040		0.0018%		10.31%		8.95%		8.00%		1.29%		13.71%		1		15.87%		1		133.4		6.000		0.213%		27.8		27.820		27.8		100.00%		0.0021309735		6.000		116.734

		6.25		0.222%		28.979		60.000		139.106		8346.340		0.0018%		10.31%		8.46%		8.00%		1.23%		13.39%		1		15.60%		1		139.1		6.250		0.222%		29.0		28.979		29.0		100.00%		0.0022197641		6.250		122.439

		6.50		0.231%		30.138		60.000		144.811		8688.640		0.0018%		10.31%		8.00%		8.00%		1.19%		13.10%		1		15.35%		1		144.8		6.500		0.231%		30.1		30.138		30.1		100.00%		0.0023085547		6.500		128.144

		6.75		0.240%		31.297		60.000		150.516		9030.940		0.0018%		10.31%		7.70%		8.00%		1.14%		12.91%		1		15.19%		1		150.5		6.750		0.240%		31.3		31.297		31.3		100.00%		0.0023973452		6.750		133.849

		7.00		0.249%		32.457		60.000		156.221		9373.240		0.0018%		10.31%		7.70%		8.00%		1.10%		12.91%		1		15.19%		1		156.2		7.000		0.249%		32.5		32.457		32.5		100.00%		0.0024861358		7.000		139.554

		7.25		0.257%		33.616		60.000		161.926		9715.540		0.0018%		10.31%		7.70%		8.00%		1.06%		12.91%		1		15.19%		1		161.9		7.250		0.257%		33.6		33.616		33.6		100.00%		0.0025749264		7.250		145.259

		7.50		0.266%		34.775		60.000		167.631		10057.840		0.0018%		10.31%		7.70%		8.00%		1.02%		12.91%		1		15.18%		1		167.6		7.500		0.266%		34.8		34.775		34.8		100.00%		0.0026637169		7.500		150.964

		7.75		0.275%		35.934		60.000		173.336		10400.140		0.0018%		10.31%		7.70%		8.00%		0.99%		12.90%		1		15.18%		1		173.3		7.750		0.275%		35.9		35.934		35.9		100.00%		0.0027525075		7.750		156.669

		8.00		0.284%		37.093		60.000		179.041		10742.440		0.0018%		10.31%		7.70%		8.00%		0.96%		12.90%		1		15.18%		1		179.0		8.000		0.284%		37.1		37.093		37.1		100.00%		0.002841298		8.000		162.374

		8.25		0.293%		38.252		60.000		184.746		11084.740		0.0018%		10.31%		7.70%		8.00%		0.93%		12.90%		1		15.18%		1		184.7		8.250		0.293%		38.3		38.252		38.3		100.00%		0.0029300886		8.250		168.079

		8.50		0.302%		39.411		60.000		190.451		11427.040		0.0018%		10.31%		7.70%		8.00%		0.90%		12.90%		1		15.18%		1		190.5		8.500		0.302%		39.4		39.411		39.4		100.00%		0.0030188792		8.500		173.784

		8.75		0.311%		40.571		60.000		196.156		11769.340		0.0018%		10.31%		7.70%		8.00%		0.88%		12.89%		1		15.17%		1		196.2		8.750		0.311%		40.6		40.571		40.6		100.00%		0.0031076697		8.750		179.489

		9.00		0.320%		41.730		60.000		201.861		12111.640		0.0018%		10.31%		7.70%		8.00%		0.85%		12.89%		1		15.17%		1		201.9		9.000		0.320%		41.7		41.730		41.7		100.00%		0.0031964603		9.000		185.194

		9.25		0.329%		42.889		60.000		207.566		12453.940		0.0018%		10.31%		7.70%		8.00%		0.83%		12.89%		1		15.17%		1		207.6		9.250		0.329%		42.9		42.889		42.9		100.00%		0.0032852509		9.250		190.899

		9.50		0.337%		44.048		60.000		213.271		12796.240		0.0018%		10.31%		7.70%		8.00%		0.81%		12.89%		1		15.17%		1		213.3		9.500		0.337%		44.0		44.048		44.0		100.00%		0.0033740414		9.500		196.604

		9.75		0.346%		45.207		60.000		218.976		13138.540		0.0018%		10.31%		7.70%		8.00%		0.78%		12.89%		1		15.17%		1		219.0		9.750		0.346%		45.2		45.207		45.2		100.00%		0.003462832		9.750		202.309

		10.00		0.355%		46.366		60.000		224.681		13480.840		0.0018%		10.31%		7.70%		8.00%		0.76%		12.89%		1		15.17%		1		224.7		10.000		0.355%		46.4		46.366		46.4		100.00%		0.0035516226		10.000		208.014

		10.25		0.364%		47.526		60.000		230.386		13823.140		0.0018%		10.31%		7.70%		8.00%		0.75%		12.89%		1		15.17%		1		230.4		10.250		0.364%		47.5		47.526		47.5		100.00%		0.0036404131		10.250		213.719

		10.50		0.373%		48.685		60.000		236.091		14165.440		0.0018%		10.31%		7.70%		8.00%		0.73%		12.88%		1		15.17%		1		236.1		10.500		0.373%		48.7		48.685		48.7		100.00%		0.0037292037		10.500		219.424

		10.75		0.382%		49.844		60.000		241.796		14507.740		0.0018%		10.31%		7.70%		8.00%		0.71%		12.88%		1		15.17%		1		241.8		10.750		0.382%		49.8		49.844		49.8		100.00%		0.0038179943		10.750		225.129

		11.00		0.391%		51.003		60.000		247.501		14850.040		0.0018%		10.31%		7.70%		8.00%		0.69%		12.88%		1		15.16%		1		247.5		11.000		0.391%		51.0		51.003		51.0		100.00%		0.0039067848		11.000		230.834

		11.25		0.400%		52.162		60.000		253.206		15192.340		0.0018%		10.31%		7.70%		8.00%		0.68%		12.88%		1		15.16%		1		253.2		11.250		0.400%		52.2		52.162		52.2		100.00%		0.0039955754		11.250		236.539

		11.50		0.408%		53.321		60.000		258.911		15534.640		0.0018%		10.31%		7.70%		8.00%		0.66%		12.88%		1		15.16%		1		258.9		11.500		0.408%		53.3		53.321		53.3		100.00%		0.0040843659		11.500		242.244

		11.75		0.417%		54.481		60.000		264.616		15876.940		0.0018%		10.31%		7.70%		8.00%		0.65%		12.88%		1		15.16%		1		264.6		11.750		0.417%		54.5		54.481		54.5		100.00%		0.0041731565		11.750		247.949

		12.00		0.426%		55.640		60.000		270.321		16219.240		0.0018%		10.31%		7.70%		8.00%		0.64%		12.88%		1		15.16%		1		270.3		12.000		0.426%		55.6		55.640		55.6		100.00%		0.0042619471		12.000		253.654





































































































































































































Table 2Cs 5000 Imp

		Table 2 Helix Dosage  Class:				Cs

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		1										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		6		in2								Sections between 3" & 4" the difference is

		Width		12.00		in2

		Fy		60000		psi								Sections between 2" & 3" the difference is

		Helix Density		13055		lb/yd3								Sections between 1" & 2" the difference is

		f'c		5000		psi

		αh		0.025

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev				in²

		Ahf		Helix Test Area				0.0003157		0.00000001

		Hl		Helix Linear Term				22.82		2.3517

		h		Height				5.00		0.4				in				calculated values				0.00%		0.00%

		Ho		Helix Orientation variation				(see below)						lb/yd³



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-121.1		103.02				lb

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		0.4				in





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(with h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/sqin)		Volume Fraction		Helix Dosage (lbs/yd)		Tension zone area using unit width
(in2)		Tensile unit force
(psi)		Tensile force, FH
(lb/ft)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(psi)		# of Helix per unit area, Hu
(#/in2)		Volume Fraction		Helix Dosage (lbs/yd)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		1.18		0.042%		5.471		60.000		27.575		1654.496		0.0018%		10.31%		25.00%		8.00%		6.23%		27.75%		1		28.88%		1		27.6		1.180		0.042%		5.5		5.471		5.5		100.00%		0.0004190915		1.180		6.742

		1.25		0.044%		5.796		60.000		29.172		1750.340		0.0018%		10.31%		25.00%		8.00%		5.89%		27.67%		1		28.81%		1		29.2		1.250		0.044%		5.8		5.796		5.8		100.00%		0.0004439528		1.250		8.339

		1.43		0.051%		6.630		60.000		33.280		1996.796		0.0018%		10.31%		25.00%		8.00%		5.16%		27.53%		1		28.67%		1		33.3		1.430		0.051%		6.6		6.630		6.6		100.00%		0.000507882		1.430		12.447

		1.50		0.053%		6.955		60.000		34.877		2092.640		0.0018%		10.31%		24.61%		8.00%		4.92%		27.14%		1		28.29%		1		34.9		1.500		0.053%		7.0		6.955		7.0		100.00%		0.0005327434		1.500		14.044

		1.53		0.054%		7.094		60.000		35.562		2133.716		0.0018%		10.31%		24.45%		8.00%		4.83%		26.97%		1		28.13%		1		35.6		1.530		0.054%		7.1		7.094		7.1		100.00%		0.0005433983		1.530		14.729

		1.75		0.062%		8.114		60.000		40.582		2434.940		0.0018%		10.31%		23.27%		8.00%		4.23%		25.80%		1		27.01%		1		40.6		1.750		0.062%		8.1		8.114		8.1		100.00%		0.0006215339		1.750		19.749

		2.00		0.071%		9.273		60.000		46.287		2777.240		0.0018%		10.31%		22.00%		8.00%		3.71%		24.57%		1		25.84%		1		46.3		2.000		0.071%		9.3		9.273		9.3		100.00%		0.0007103245		2.000		25.454

		2.25		0.080%		10.432		60.000		51.992		3119.540		0.0018%		10.31%		20.79%		8.00%		3.30%		23.44%		1		24.77%		1		52.0		2.250		0.080%		10.4		10.432		10.4		100.00%		0.0007991151		2.250		31.159

		2.50		0.089%		11.592		60.000		57.697		3461.840		0.0018%		10.31%		19.66%		8.00%		2.98%		22.39%		1		23.78%		1		57.7		2.500		0.089%		11.6		11.592		11.6		100.00%		0.0008879056		2.500		36.864

		2.75		0.098%		12.751		60.000		63.402		3804.140		0.0018%		10.31%		18.58%		8.00%		2.71%		21.42%		1		22.87%		1		63.4		2.750		0.098%		12.8		12.751		12.8		100.00%		0.0009766962		2.750		42.569

		3.00		0.107%		13.910		60.000		69.107		4146.440		0.0018%		10.31%		17.57%		8.00%		2.48%		20.52%		1		22.02%		1		69.1		3.000		0.107%		13.9		13.910		13.9		100.00%		0.0010654868		3.000		48.274

		3.25		0.115%		15.069		60.000		74.812		4488.740		0.0018%		10.31%		16.61%		8.00%		2.30%		19.68%		1		21.24%		1		74.8		3.250		0.115%		15.1		15.069		15.1		100.00%		0.0011542773		3.250		53.979

		3.50		0.124%		16.228		60.000		80.517		4831.040		0.0018%		10.31%		15.70%		8.00%		2.13%		18.90%		1		20.52%		1		80.5		3.500		0.124%		16.2		16.228		16.2		100.00%		0.0012430679		3.500		59.684

		3.75		0.133%		17.387		60.000		86.222		5173.340		0.0018%		10.31%		14.84%		8.00%		1.99%		18.18%		1		19.86%		1		86.2		3.750		0.133%		17.4		17.387		17.4		100.00%		0.0013318585		3.750		65.389

		4.00		0.142%		18.547		60.000		91.927		5515.640		0.0018%		10.31%		14.03%		8.00%		1.87%		17.51%		1		19.25%		1		91.9		4.000		0.142%		18.5		18.547		18.5		100.00%		0.001420649		4.000		71.094

		4.25		0.151%		19.706		60.000		97.632		5857.940		0.0018%		10.31%		13.26%		8.00%		1.76%		16.89%		1		18.69%		1		97.6		4.250		0.151%		19.7		19.706		19.7		100.00%		0.0015094396		4.250		76.799

		4.50		0.160%		20.865		60.000		103.337		6200.240		0.0018%		10.31%		12.54%		8.00%		1.66%		16.31%		1		18.17%		1		103.3		4.500		0.160%		20.9		20.865		20.9		100.00%		0.0015982302		4.500		82.504

		4.75		0.169%		22.024		60.000		109.042		6542.540		0.0018%		10.31%		11.85%		8.00%		1.57%		15.78%		1		17.70%		1		109.0		4.750		0.169%		22.0		22.024		22.0		100.00%		0.0016870207		4.750		88.209

		5.00		0.178%		23.183		60.000		114.747		6884.840		0.0018%		10.31%		11.20%		8.00%		1.50%		15.30%		1		17.26%		1		114.7		5.000		0.178%		23.2		23.183		23.2		100.00%		0.0017758113		5.000		93.914

		5.25		0.186%		24.342		60.000		120.452		7227.140		0.0018%		10.31%		10.59%		8.00%		1.43%		14.85%		1		16.86%		1		120.5		5.250		0.186%		24.3		24.342		24.3		100.00%		0.0018646018		5.250		99.619

		5.50		0.195%		25.502		60.000		126.157		7569.440		0.0018%		10.31%		10.01%		8.00%		1.36%		14.43%		1		16.50%		1		126.2		5.500		0.195%		25.5		25.502		25.5		100.00%		0.0019533924		5.500		105.324

		5.75		0.204%		26.661		60.000		131.862		7911.740		0.0018%		10.31%		9.47%		8.00%		1.30%		14.05%		1		16.17%		1		131.9		5.750		0.204%		26.7		26.661		26.7		100.00%		0.002042183		5.750		111.029

		6.00		0.213%		27.820		60.000		137.567		8254.040		0.0018%		10.31%		8.95%		8.00%		1.25%		13.70%		1		15.87%		1		137.6		6.000		0.213%		27.8		27.820		27.8		100.00%		0.0021309735		6.000		116.734

		6.25		0.222%		28.979		60.000		143.272		8596.340		0.0018%		10.31%		8.46%		8.00%		1.20%		13.39%		1		15.59%		1		143.3		6.250		0.222%		29.0		28.979		29.0		100.00%		0.0022197641		6.250		122.439

		6.50		0.231%		30.138		60.000		148.977		8938.640		0.0018%		10.31%		8.00%		8.00%		1.15%		13.09%		1		15.35%		1		149.0		6.500		0.231%		30.1		30.138		30.1		100.00%		0.0023085547		6.500		128.144

		6.75		0.240%		31.297		60.000		154.682		9280.940		0.0018%		10.31%		7.70%		8.00%		1.11%		12.91%		1		15.19%		1		154.7		6.750		0.240%		31.3		31.297		31.3		100.00%		0.0023973452		6.750		133.849

		7.00		0.249%		32.457		60.000		160.387		9623.240		0.0018%		10.31%		7.70%		8.00%		1.07%		12.91%		1		15.19%		1		160.4		7.000		0.249%		32.5		32.457		32.5		100.00%		0.0024861358		7.000		139.554

		7.25		0.257%		33.616		60.000		166.092		9965.540		0.0018%		10.31%		7.70%		8.00%		1.03%		12.91%		1		15.18%		1		166.1		7.250		0.257%		33.6		33.616		33.6		100.00%		0.0025749264		7.250		145.259

		7.50		0.266%		34.775		60.000		171.797		10307.840		0.0018%		10.31%		7.70%		8.00%		1.00%		12.90%		1		15.18%		1		171.8		7.500		0.266%		34.8		34.775		34.8		100.00%		0.0026637169		7.500		150.964

		7.75		0.275%		35.934		60.000		177.502		10650.140		0.0018%		10.31%		7.70%		8.00%		0.97%		12.90%		1		15.18%		1		177.5		7.750		0.275%		35.9		35.934		35.9		100.00%		0.0027525075		7.750		156.669

		8.00		0.284%		37.093		60.000		183.207		10992.440		0.0018%		10.31%		7.70%		8.00%		0.94%		12.90%		1		15.18%		1		183.2		8.000		0.284%		37.1		37.093		37.1		100.00%		0.002841298		8.000		162.374

		8.25		0.293%		38.252		60.000		188.912		11334.740		0.0018%		10.31%		7.70%		8.00%		0.91%		12.90%		1		15.18%		1		188.9		8.250		0.293%		38.3		38.252		38.3		100.00%		0.0029300886		8.250		168.079

		8.50		0.302%		39.411		60.000		194.617		11677.040		0.0018%		10.31%		7.70%		8.00%		0.88%		12.89%		1		15.17%		1		194.6		8.500		0.302%		39.4		39.411		39.4		100.00%		0.0030188792		8.500		173.784

		8.75		0.311%		40.571		60.000		200.322		12019.340		0.0018%		10.31%		7.70%		8.00%		0.86%		12.89%		1		15.17%		1		200.3		8.750		0.311%		40.6		40.571		40.6		100.00%		0.0031076697		8.750		179.489

		9.00		0.320%		41.730		60.000		206.027		12361.640		0.0018%		10.31%		7.70%		8.00%		0.83%		12.89%		1		15.17%		1		206.0		9.000		0.320%		41.7		41.730		41.7		100.00%		0.0031964603		9.000		185.194

		9.25		0.329%		42.889		60.000		211.732		12703.940		0.0018%		10.31%		7.70%		8.00%		0.81%		12.89%		1		15.17%		1		211.7		9.250		0.329%		42.9		42.889		42.9		100.00%		0.0032852509		9.250		190.899

		9.50		0.337%		44.048		60.000		217.437		13046.240		0.0018%		10.31%		7.70%		8.00%		0.79%		12.89%		1		15.17%		1		217.4		9.500		0.337%		44.0		44.048		44.0		100.00%		0.0033740414		9.500		196.604

		9.75		0.346%		45.207		60.000		223.142		13388.540		0.0018%		10.31%		7.70%		8.00%		0.77%		12.89%		1		15.17%		1		223.1		9.750		0.346%		45.2		45.207		45.2		100.00%		0.003462832		9.750		202.309

		10.00		0.355%		46.366		60.000		228.847		13730.840		0.0018%		10.31%		7.70%		8.00%		0.75%		12.89%		1		15.17%		1		228.8		10.000		0.355%		46.4		46.366		46.4		100.00%		0.0035516226		10.000		208.014

		10.25		0.364%		47.526		60.000		234.552		14073.140		0.0018%		10.31%		7.70%		8.00%		0.73%		12.89%		1		15.17%		1		234.6		10.250		0.364%		47.5		47.526		47.5		100.00%		0.0036404131		10.250		213.719

		10.50		0.373%		48.685		60.000		240.257		14415.440		0.0018%		10.31%		7.70%		8.00%		0.71%		12.88%		1		15.17%		1		240.3		10.500		0.373%		48.7		48.685		48.7		100.00%		0.0037292037		10.500		219.424

		10.75		0.382%		49.844		60.000		245.962		14757.740		0.0018%		10.31%		7.70%		8.00%		0.70%		12.88%		1		15.17%		1		246.0		10.750		0.382%		49.8		49.844		49.8		100.00%		0.0038179943		10.750		225.129

		11.00		0.391%		51.003		60.000		251.667		15100.040		0.0018%		10.31%		7.70%		8.00%		0.68%		12.88%		1		15.16%		1		251.7		11.000		0.391%		51.0		51.003		51.0		100.00%		0.0039067848		11.000		230.834

		11.25		0.400%		52.162		60.000		257.372		15442.340		0.0018%		10.31%		7.70%		8.00%		0.67%		12.88%		1		15.16%		1		257.4		11.250		0.400%		52.2		52.162		52.2		100.00%		0.0039955754		11.250		236.539

		11.50		0.408%		53.321		60.000		263.077		15784.640		0.0018%		10.31%		7.70%		8.00%		0.65%		12.88%		1		15.16%		1		263.1		11.500		0.408%		53.3		53.321		53.3		100.00%		0.0040843659		11.500		242.244

		11.75		0.417%		54.481		60.000		268.782		16126.940		0.0018%		10.31%		7.70%		8.00%		0.64%		12.88%		1		15.16%		1		268.8		11.750		0.417%		54.5		54.481		54.5		100.00%		0.0041731565		11.750		247.949

		12.00		0.426%		55.640		60.000		274.487		16469.240		0.0018%		10.31%		7.70%		8.00%		0.63%		12.88%		1		15.16%		1		274.5		12.000		0.426%		55.6		55.640		55.6		100.00%		0.0042619471		12.000		253.654





































































































































































































Table 1A&B 20Mpa Metric

		Table 1 Helix Dosage Table:

		Class A Design

		Assumptions

		Fy		500		Mpa

		f'c		20		Mpa

		Helix Tensile		101.51

		Helix bond ratio		2.00

		helix linear term		-538.75

		concrete term		16.129		mm2



		 Area of Steel per bar, Ab
  mm²		Total Tensile Force, ɸFbar
N		# of Helix Micro Rebar Required

		28		14000		70.0

		45		22500		111.9

		50		25000		124.2

		79		39500		195.6

		89		44500		220.3

		90		45000		222.7

		100		50000		247.3

		111		55500		274.4

		113		56500		279.4

		141		70500		348.3

		150		75000		370.5

		154		77000		380.3

		179		89500		441.9

		200		100000		493.6

		201		100500		496.1

		227		113500		560.1

		250		125000		616.8

		290		145000		715.3

		300		150000		739.9

		314		157000		774.4

		350		175000		863.1

		354		177000		872.9

		400		200000		986.2

		450		225000		1109.3

		454		227000		1119.2

		491		245500		1210.3

		500		250000		1232.5

		550		275000		1355.6

		600		300000		1478.8

		616		308000		1518.2

		650		325000		1601.9

		700		350000		1725.1

		750		375000		1848.2

		800		400000		1971.3

		804		402000		1981.2

		850		425000		2094.5

		900		450000		2217.6

		950		475000		2340.8

		1000		500000		2463.9

		1100		550000		2710.2

		1200		600000		2956.5

		1257		628500		3096.9

		1300		650000		3202.8

		1400		700000		3449.1

		1500		750000		3695.3

		1963		981500		4835.6

		2500		1250000		6158.2







Table 1A&B 30 Mpa Metric

		Table 1 Helix Dosage Table:

		Class A Design

		Assumptions

		Fy		500		Mpa

		f'c		30		Mpa

		Helix Tensile		101.51

		Helix bond ratio		2.00

		helix linear term		-538.75

		concrete term		16.129		mm2



		 Area of Steel per bar, Ab
  in²		Total Tensile Force, ɸFbar
lb		# of Helix Micro Rebar Required

		28		14000		69.2

		45		22500		111.1

		50		25000		123.4

		79		39500		194.8

		89		44500		219.5

		90		45000		221.9

		100		50000		246.6

		111		55500		273.6

		113		56500		278.6

		141		70500		347.5

		150		75000		369.7

		154		77000		379.5

		179		89500		441.1

		200		100000		492.8

		201		100500		495.3

		227		113500		559.3

		250		125000		616.0

		290		145000		714.5

		300		150000		739.1

		314		157000		773.6

		350		175000		862.3

		354		177000		872.1

		400		200000		985.4

		450		225000		1108.6

		454		227000		1118.4

		491		245500		1209.5

		500		250000		1231.7

		550		275000		1354.8

		600		300000		1478.0

		616		308000		1517.4

		650		325000		1601.1

		700		350000		1724.3

		750		375000		1847.4

		800		400000		1970.6

		804		402000		1980.4

		850		425000		2093.7

		900		450000		2216.8

		950		475000		2340.0

		1000		500000		2463.1

		1100		550000		2709.4

		1200		600000		2955.7

		1257		628500		3096.1

		1300		650000		3202.0

		1400		700000		3448.3

		1500		750000		3694.5

		1963		981500		4834.8

		2500		1250000		6157.4







Table 1A&B 40 Mpa Metric

		Table 1 Helix Dosage Table:

		Class A Design

		Assumptions

		Fy		500		Mpa

		f'c		40		Mpa

		Helix Tensile		101.51

		Helix bond ratio		2.00

		helix linear term		-538.75

		concrete term		16.129		mm2



		 Area of Steel per bar, Ab
  in²		Total Tensile Force, ɸFbar
lb		# of Helix Micro Rebar Required

		28		14000		68.4

		45		22500		110.3

		50		25000		122.6

		79		39500		194.0

		89		44500		218.7

		90		45000		221.1

		100		50000		245.8

		111		55500		272.9

		113		56500		277.8

		141		70500		346.7

		150		75000		368.9

		154		77000		378.8

		179		89500		440.3

		200		100000		492.0

		201		100500		494.5

		227		113500		558.5

		250		125000		615.2

		290		145000		713.7

		300		150000		738.3

		314		157000		772.8

		350		175000		861.5

		354		177000		871.3

		400		200000		984.6

		450		225000		1107.8

		454		227000		1117.6

		491		245500		1208.7

		500		250000		1230.9

		550		275000		1354.0

		600		300000		1477.2

		616		308000		1516.6

		650		325000		1600.3

		700		350000		1723.5

		750		375000		1846.6

		800		400000		1969.8

		804		402000		1979.6

		850		425000		2092.9

		900		450000		2216.0

		950		475000		2339.2

		1000		500000		2462.3

		1100		550000		2708.6

		1200		600000		2954.9

		1257		628500		3095.3

		1300		650000		3201.2

		1400		700000		3447.5

		1500		750000		3693.8

		1963		981500		4834.1

		2500		1250000		6156.6







Table 1C&Cs 20Mpa Metric

		Table 1 Helix Dosage Table:

		Class A Design

		Assumptions

		Fy		500		Mpa

		f'c		20		Mpa

		Helix Tensile		101.51

		Helix bond ratio		1.00

		helix linear term		-538.75

		concrete term		16.129		mm2



		 Area of Steel per bar, Ab
  in²		Total Tensile Force, ɸFbar
lb		# of Helix Micro Rebar Required

		28		14000		140.0

		45		22500		223.8

		50		25000		248.4

		79		39500		391.3

		89		44500		440.5

		90		45000		445.4

		100		50000		494.7

		111		55500		548.9

		113		56500		558.7

		141		70500		696.7

		150		75000		741.0

		154		77000		760.7

		179		89500		883.8

		200		100000		987.3

		201		100500		992.2

		227		113500		1120.3

		250		125000		1233.6

		290		145000		1430.6

		300		150000		1479.8

		314		157000		1548.8

		350		175000		1726.1

		354		177000		1745.8

		400		200000		1972.4

		450		225000		2218.7

		454		227000		2238.4

		491		245500		2420.6

		500		250000		2465.0

		550		275000		2711.3

		600		300000		2957.6

		616		308000		3036.4

		650		325000		3203.8

		700		350000		3450.1

		750		375000		3696.4

		800		400000		3942.7

		804		402000		3962.4

		850		425000		4189.0

		900		450000		4435.3

		950		475000		4681.5

		1000		500000		4927.8

		1100		550000		5420.4

		1200		600000		5913.0

		1257		628500		6193.7

		1300		650000		6405.5

		1400		700000		6898.1

		1500		750000		7390.7

		1963		981500		9671.3

		2500		1250000		12316.4







Table 1c&Cs 30 Mpa Metric

		Table 1 Helix Dosage Table:

		Class A Design

		Assumptions

		Fy		500		Mpa

		f'c		30		Mpa

		Helix Tensile		101.51

		Helix bond ratio		1.00

		helix linear term		-538.75

		concrete term		16.129		mm2



		 Area of Steel per bar, Ab
  in²		Total Tensile Force, ɸFbar
lb		# of Helix Micro Rebar Required

		28		14000		138.5

		45		22500		222.2

		50		25000		246.8

		79		39500		389.7

		89		44500		438.9

		90		45000		443.9

		100		50000		493.1

		111		55500		547.3

		113		56500		557.1

		141		70500		695.1

		150		75000		739.4

		154		77000		759.1

		179		89500		882.2

		200		100000		985.7

		201		100500		990.6

		227		113500		1118.7

		250		125000		1232.0

		290		145000		1429.0

		300		150000		1478.3

		314		157000		1547.2

		350		175000		1724.5

		354		177000		1744.2

		400		200000		1970.8

		450		225000		2217.1

		454		227000		2236.8

		491		245500		2419.1

		500		250000		2463.4

		550		275000		2709.7

		600		300000		2956.0

		616		308000		3034.8

		650		325000		3202.2

		700		350000		3448.5

		750		375000		3694.8

		800		400000		3941.1

		804		402000		3960.8

		850		425000		4187.4

		900		450000		4433.7

		950		475000		4680.0

		1000		500000		4926.2

		1100		550000		5418.8

		1200		600000		5911.4

		1257		628500		6192.1

		1300		650000		6404.0

		1400		700000		6896.5

		1500		750000		7389.1

		1963		981500		9669.7

		2500		1250000		12314.8







Table 1C&Cs 40 Mpa Metric

		Table 1 Helix Dosage Table:

		Class A Design

		Assumptions

		Fy		500		Mpa

		f'c		40		Mpa

		Helix Tensile		101.51

		Helix bond ratio		1.00

		helix linear term		-538.75

		concrete term		16.129		mm2



		 Area of Steel per bar, Ab
  in²		Total Tensile Force, ɸFbar
lb		# of Helix Micro Rebar Required

		28		14000		136.9

		45		22500		220.6

		50		25000		245.2

		79		39500		388.1

		89		44500		437.3

		90		45000		442.3

		100		50000		491.5

		111		55500		545.7

		113		56500		555.6

		141		70500		693.5

		150		75000		737.8

		154		77000		757.5

		179		89500		880.7

		200		100000		984.1

		201		100500		989.0

		227		113500		1117.1

		250		125000		1230.4

		290		145000		1427.4

		300		150000		1476.7

		314		157000		1545.6

		350		175000		1722.9

		354		177000		1742.6

		400		200000		1969.2

		450		225000		2215.5

		454		227000		2235.2

		491		245500		2417.5

		500		250000		2461.8

		550		275000		2708.1

		600		300000		2954.4

		616		308000		3033.2

		650		325000		3200.7

		700		350000		3446.9

		750		375000		3693.2

		800		400000		3939.5

		804		402000		3959.2

		850		425000		4185.8

		900		450000		4432.1

		950		475000		4678.4

		1000		500000		4924.7

		1100		550000		5417.2

		1200		600000		5909.8

		1257		628500		6190.6

		1300		650000		6402.4

		1400		700000		6894.9

		1500		750000		7387.5

		1963		981500		9668.1

		2500		1250000		12313.2







Table 2A 20 Metric

		Table 2 Helix Dosage  Class:				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		2										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		3870.96		mm2								Sections between 3" & 4" the difference is

		Width		1000.00		mm

		Fy		500		Mpa								Sections between 2" & 3" the difference is

		Helix Density		7745.2		kg/m3								Sections between 1" & 2" the difference is

		f'c		20		Mpa

		αh		16.129		mm2

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev

		Ahf		Helix Test Area				0.2037023		0.00000362

		Hl		Helix Linear Term				101.50		10.5

		h		Height				127.00		10.16								calculated values				0.00%		0.00%

		Ho		Helix Orientation variation				(see below)



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-538.8		458.30

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		10.5





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(w/o h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/m2)		Volume Fraction		Helix Dosage (kg/m3)		Tension zone area using unit width
(mm2)		Tensile unit force
(Mpa)		Tensile force, FH
(N/m)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(Mpa)		# of Helix per unit area, Hu
(#/mm2)		Volume Fraction		Helix Dosage (kg/m3)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		2000.00		0.05%		3.55		127000.0		0.35		44468.2		0.0018%		10.34%		25.00%		8.00%		1.03%		27.08%		1.00		28.23%		1.00		0.350143055		0.0020000		0.046%		3.5494		3.549		3.5		100.00%		0.0004582729		0.002		0.267

		2500.00		0.06%		4.44		127000.0		0.45		57358.7		0.0018%		10.34%		24.00%		8.00%		0.80%		26.14%		1.00		27.34%		1.00		0.451643055		0.003		0.057%		4.4		4.437		4.4		100.00%		0.0005728411		0.003		0.368

		3000.00		0.07%		5.32		127000.0		0.55		70249.2		0.0018%		10.34%		22.32%		8.00%		0.65%		24.61%		1.00		25.87%		1.00		0.553143055		0.003		0.069%		5.3		5.324		5.3		100.00%		0.0006874093		0.003		0.470

		3500.00		0.08%		6.21		127000.0		0.65		83139.7		0.0018%		10.34%		20.75%		8.00%		0.55%		23.20%		1.00		24.54%		1.00		0.654643055		0.004		0.080%		6.2		6.211		6.2		100.00%		0.0008019776		0.004		0.571

		4000.00		0.09%		7.10		127000.0		0.76		96030.2		0.0018%		10.34%		19.30%		8.00%		0.48%		21.90%		1.00		23.32%		1.00		0.756143055		0.004		0.092%		7.1		7.099		7.1		100.00%		0.0009165458		0.004		0.673

		4500.00		0.10%		7.99		127000.0		0.86		108920.7		0.0018%		10.34%		17.95%		8.00%		0.42%		20.72%		1.00		22.21%		1.00		0.857643055		0.005		0.103%		8.0		7.986		8.0		100.00%		0.001031114		0.005		0.774

		5000.00		0.11%		8.87		127000.0		0.96		121811.2		0.0018%		10.34%		16.69%		8.00%		0.38%		19.64%		1.00		21.21%		1.00		0.959143055		0.005		0.115%		8.9		8.874		8.9		100.00%		0.0011456822		0.005		0.876

		5500.00		0.13%		9.76		127000.0		1.06		134701.7		0.0018%		10.34%		15.53%		8.00%		0.34%		18.66%		1.00		20.30%		1.00		1.060643055		0.006		0.126%		9.8		9.761		9.8		100.00%		0.0012602504		0.006		0.977

		6000.00		0.14%		10.65		127000.0		1.16		147592.2		0.0018%		10.34%		14.44%		8.00%		0.31%		17.77%		1.00		19.48%		1.00		1.162143055		0.006		0.137%		10.6		10.648		10.6		100.00%		0.0013748187		0.006		1.079

		6500.00		0.15%		11.54		127000.0		1.26		160482.7		0.0018%		10.34%		13.43%		8.00%		0.29%		16.95%		1.00		18.75%		1.00		1.263643055		0.007		0.149%		11.5		11.536		11.5		100.00%		0.0014893869		0.007		1.180

		7000.00		0.16%		12.42		127000.0		1.37		173373.2		0.0018%		10.34%		12.49%		8.00%		0.26%		16.22%		1.00		18.08%		1.00		1.365143055		0.007		0.160%		12.4		12.423		12.4		100.00%		0.0016039551		0.007		1.282

		7500.00		0.17%		13.31		127000.0		1.47		186263.7		0.0018%		10.34%		11.61%		8.00%		0.25%		15.56%		1.00		17.49%		1.00		1.466643055		0.008		0.172%		13.3		13.310		13.3		100.00%		0.0017185233		0.008		1.383

		8000.00		0.18%		14.20		127000.0		1.57		199154.2		0.0018%		10.34%		10.80%		8.00%		0.23%		14.96%		1.00		16.96%		1.00		1.568143055		0.008		0.183%		14.2		14.198		14.2		100.00%		0.0018330916		0.008		1.485

		8500.00		0.19%		15.09		127000.0		1.67		212044.7		0.0018%		10.34%		10.05%		8.00%		0.22%		14.42%		1.00		16.49%		1.00		1.669643055		0.009		0.195%		15.1		15.085		15.1		100.00%		0.0019476598		0.009		1.586

		9000.00		0.21%		15.97		127000.0		1.77		224935.2		0.0018%		10.34%		9.34%		8.00%		0.20%		13.94%		1.00		16.07%		1.00		1.771143055		0.009		0.206%		16.0		15.972		16.0		100.00%		0.002062228		0.009		1.688

		9500.00		0.22%		16.86		127000.0		1.87		237825.7		0.0018%		10.34%		8.69%		8.00%		0.19%		13.51%		1.00		15.70%		1.00		1.872643055		0.010		0.218%		16.9		16.860		16.9		100.00%		0.0021767962		0.010		1.789

		10000.00		0.23%		17.75		127000.0		1.97		250716.2		0.0018%		10.34%		8.08%		8.00%		0.18%		13.13%		1.00		15.37%		1.00		1.974143055		0.010		0.229%		17.7		17.747		17.7		100.00%		0.0022913645		0.010		1.891

		10500.00		0.24%		18.63		127000.0		2.08		263606.7		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		1.00		15.18%		1.00		2.075643055		0.011		0.241%		18.6		18.634		18.6		100.00%		0.0024059327		0.011		1.992

		11000.00		0.25%		19.52		127000.0		2.18		276497.2		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		1.00		15.18%		1.00		2.177143055		0.011		0.252%		19.5		19.522		19.5		100.00%		0.0025205009		0.011		2.094

		11500.00		0.26%		20.41		127000.0		2.28		289387.7		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		1.00		15.18%		1.00		2.278643055		0.012		0.264%		20.4		20.409		20.4		100.00%		0.0026350691		0.012		2.195

		12000.00		0.27%		21.30		127000.0		2.38		302278.2		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.380143055		0.012		0.275%		21.3		21.296		21.3		100.00%		0.0027496373		0.012		2.297

		12500.00		0.29%		22.18		127000.0		2.48		315168.7		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.481643055		0.013		0.286%		22.2		22.184		22.2		100.00%		0.0028642056		0.013		2.398

		13000.00		0.30%		23.07		127000.0		2.58		328059.2		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		1.00		15.18%		1.00		2.583143055		0.013		0.298%		23.1		23.071		23.1		100.00%		0.0029787738		0.013		2.500

		13500.00		0.31%		23.96		127000.0		2.68		340949.7		0.0018%		10.34%		7.70%		8.00%		0.13%		12.90%		1.00		15.18%		1.00		2.684643055		0.014		0.309%		24.0		23.959		24.0		100.00%		0.003093342		0.014		2.601

		14000.00		0.32%		24.85		127000.0		2.79		353840.2		0.0018%		10.34%		7.70%		8.00%		0.13%		12.90%		1.00		15.18%		1.00		2.786143055		0.014		0.321%		24.8		24.846		24.8		100.00%		0.0032079102		0.014		2.703

		14500.00		0.33%		25.73		127000.0		2.89		366730.7		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		1.00		15.18%		1.00		2.887643055		0.015		0.332%		25.7		25.733		25.7		100.00%		0.0033224785		0.015		2.804

		15000.00		0.34%		26.62		127000.0		2.99		379621.2		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		1.00		15.18%		1.00		2.989143055		0.015		0.344%		26.6		26.621		26.6		100.00%		0.0034370467		0.015		2.906

		15500.00		0.36%		27.51		127000.0		3.09		392511.7		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		1.00		15.18%		1.00		3.090643055		0.016		0.355%		27.5		27.508		27.5		100.00%		0.0035516149		0.016		3.007

		16000.00		0.37%		28.40		127000.0		3.19		405402.2		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		1.00		15.18%		1.00		3.192143055		0.016		0.367%		28.4		28.395		28.4		100.00%		0.0036661831		0.016		3.109

		16500.00		0.38%		29.28		127000.0		3.29		418292.7		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		1.00		15.18%		1.00		3.293643055		0.017		0.378%		29.3		29.283		29.3		100.00%		0.0037807513		0.017		3.210

		17000.00		0.39%		30.17		127000.0		3.40		431183.2		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		1.00		15.18%		1.00		3.395143055		0.017		0.390%		30.2		30.170		30.2		100.00%		0.0038953196		0.017		3.312

		17500.00		0.40%		31.06		127000.0		3.50		444073.7		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		1.00		15.18%		1.00		3.496643055		0.018		0.401%		31.1		31.057		31.1		100.00%		0.0040098878		0.018		3.413

		18000.00		0.41%		31.94		127000.0		3.60		456964.2		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		1.00		15.18%		1.00		3.598143055		0.018		0.412%		31.9		31.945		31.9		100.00%		0.004124456		0.018		3.515

		18500.00		0.42%		32.83		127000.0		3.70		469854.7		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		1.00		15.18%		1.00		3.699643055		0.019		0.424%		32.8		32.832		32.8		100.00%		0.0042390242		0.019		3.616

		19000.00		0.44%		33.72		127000.0		3.80		482745.2		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		1.00		15.18%		1.00		3.801143055		0.019		0.435%		33.7		33.719		33.7		100.00%		0.0043535925		0.019		3.718

		19500.00		0.45%		34.61		127000.0		3.90		495635.7		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		1.00		15.18%		1.00		3.902643055		0.020		0.447%		34.6		34.607		34.6		100.00%		0.0044681607		0.020		3.819

		20000.00		0.46%		35.49		127000.0		4.00		508526.2		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		1.00		15.18%		1.00		4.004143055		0.020		0.458%		35.5		35.494		35.5		100.00%		0.0045827289		0.020		3.921

		20500.00		0.47%		36.38		127000.0		4.11		521416.7		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		1.00		15.18%		1.00		4.105643055		0.021		0.470%		36.4		36.382		36.4		100.00%		0.0046972971		0.021		4.022

		21000.00		0.48%		37.27		127000.0		4.21		534307.2		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		1.00		15.18%		1.00		4.207143055		0.021		0.481%		37.3		37.269		37.3		100.00%		0.0048118654		0.021		4.124

		21500.00		0.49%		38.16		127000.0		4.31		547197.7		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.308643055		0.022		0.493%		38.2		38.156		38.2		100.00%		0.0049264336		0.022		4.225

		22000.00		0.50%		39.04		127000.0		4.41		560088.2		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.410143055		0.022		0.504%		39.0		39.044		39.0		100.00%		0.0050410018		0.022		4.327

		22500.00		0.52%		39.93		127000.0		4.51		572978.7		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.511643055		0.023		0.516%		39.9		39.931		39.9		100.00%		0.00515557		0.023		4.428

		23000.00		0.53%		40.82		127000.0		4.61		585869.2		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.613143055		0.023		0.527%		40.8		40.818		40.8		100.00%		0.0052701382		0.023		4.530

		23500.00		0.54%		41.71		127000.0		4.71		598759.7		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.714643055		0.024		0.538%		41.7		41.706		41.7		100.00%		0.0053847065		0.024		4.631

		24000.00		0.55%		42.59		127000.0		4.82		611650.2		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		1.00		15.18%		1.00		4.816143055		0.024		0.550%		42.6		42.593		42.6		100.00%		0.0054992747		0.024		4.733

		24500.00		0.56%		43.48		127000.0		4.92		624540.7		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		1.00		15.18%		1.00		4.917643055		0.025		0.561%		43.5		43.480		43.5		100.00%		0.0056138429		0.025		4.834

		25000.00		0.57%		44.37		127000.0		5.02		637431.2		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		1.00		15.18%		1.00		5.019143055		0.025		0.573%		44.4		44.368		44.4		100.00%		0.0057284111		0.025		4.936





































































































































































































Table 2A 30 Metric

		Table 2 Helix Dosage  Class:				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		2										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		3870.96		mm2								Sections between 3" & 4" the difference is

		Width		1000.00		mm

		Fy		500		Mpa								Sections between 2" & 3" the difference is

		Helix Density		7745.2		kg/m3								Sections between 1" & 2" the difference is

		f'c		30		Mpa

		αh		16.129		mm2

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev

		Ahf		Helix Test Area				0.2037023		0.00000362

		Hl		Helix Linear Term				101.50		10.5

		h		Height				127.00		10.16								calculated values				0.00%		0.00%

		Ho		Helix Orientation variation				(see below)



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-538.8		458.30

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		10.5





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(w/o h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/m2)		Volume Fraction		Helix Dosage (kg/m3)		Tension zone area using unit width
(mm2)		Tensile unit force
(Mpa)		Tensile force, FH
(N/m)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(Mpa)		# of Helix per unit area, Hu
(#/mm2)		Volume Fraction		Helix Dosage (kg/m3)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		2000.00		0.05%		3.55		127000.0		0.3918097216		49759.8		0.0018%		10.34%		25.00%		8.00%		0.92%		27.07%		1.00		28.23%		1.00		0.3918097216		0.002		0.046%		3.5494		3.549		3.5		100.00%		0.0004582729		0.002		0.267

		2500.00		0.06%		4.44		127000.0		0.4933097216		62650.3		0.0018%		10.34%		24.00%		8.00%		0.73%		26.14%		1.00		27.34%		1.00		0.4933097216		0.003		0.057%		4.4		4.437		4.4		100.00%		0.0005728411		0.003		0.368

		3000.00		0.07%		5.32		127000.0		0.5948097216		75540.8		0.0018%		10.34%		22.32%		8.00%		0.61%		24.60%		1.00		25.87%		1.00		0.5948097216		0.003		0.069%		5.3		5.324		5.3		100.00%		0.0006874093		0.003		0.470

		3500.00		0.08%		6.21		127000.0		0.6963097216		88431.3		0.0018%		10.34%		20.75%		8.00%		0.52%		23.20%		1.00		24.54%		1.00		0.6963097216		0.004		0.080%		6.2		6.211		6.2		100.00%		0.0008019776		0.004		0.571

		4000.00		0.09%		7.10		127000.0		0.7978097216		101321.8		0.0018%		10.34%		19.30%		8.00%		0.45%		21.90%		1.00		23.32%		1.00		0.7978097216		0.004		0.092%		7.1		7.099		7.1		100.00%		0.0009165458		0.004		0.673

		4500.00		0.10%		7.99		127000.0		0.8993097216		114212.3		0.0018%		10.34%		17.95%		8.00%		0.40%		20.72%		1.00		22.21%		1.00		0.8993097216		0.005		0.103%		8.0		7.986		8.0		100.00%		0.001031114		0.005		0.774

		5000.00		0.11%		8.87		127000.0		1.0008097216		127102.8		0.0018%		10.34%		16.69%		8.00%		0.36%		19.64%		1.00		21.21%		1.00		1.0008097216		0.005		0.115%		8.9		8.874		8.9		100.00%		0.0011456822		0.005		0.876

		5500.00		0.13%		9.76		127000.0		1.1023097216		139993.3		0.0018%		10.34%		15.53%		8.00%		0.33%		18.66%		1.00		20.30%		1.00		1.1023097216		0.006		0.126%		9.8		9.761		9.8		100.00%		0.0012602504		0.006		0.977

		6000.00		0.14%		10.65		127000.0		1.2038097216		152883.8		0.0018%		10.34%		14.44%		8.00%		0.30%		17.77%		1.00		19.48%		1.00		1.2038097216		0.006		0.137%		10.6		10.648		10.6		100.00%		0.0013748187		0.006		1.079

		6500.00		0.15%		11.54		127000.0		1.3053097216		165774.3		0.0018%		10.34%		13.43%		8.00%		0.28%		16.95%		1.00		18.75%		1.00		1.3053097216		0.007		0.149%		11.5		11.536		11.5		100.00%		0.0014893869		0.007		1.180

		7000.00		0.16%		12.42		127000.0		1.4068097216		178664.8		0.0018%		10.34%		12.49%		8.00%		0.26%		16.22%		1.00		18.08%		1.00		1.4068097216		0.007		0.160%		12.4		12.423		12.4		100.00%		0.0016039551		0.007		1.282

		7500.00		0.17%		13.31		127000.0		1.5083097216		191555.3		0.0018%		10.34%		11.61%		8.00%		0.24%		15.56%		1.00		17.49%		1.00		1.5083097216		0.008		0.172%		13.3		13.310		13.3		100.00%		0.0017185233		0.008		1.383

		8000.00		0.18%		14.20		127000.0		1.6098097216		204445.8		0.0018%		10.34%		10.80%		8.00%		0.22%		14.96%		1.00		16.96%		1.00		1.6098097216		0.008		0.183%		14.2		14.198		14.2		100.00%		0.0018330916		0.008		1.485

		8500.00		0.19%		15.09		127000.0		1.7113097216		217336.3		0.0018%		10.34%		10.05%		8.00%		0.21%		14.42%		1.00		16.49%		1.00		1.7113097216		0.009		0.195%		15.1		15.085		15.1		100.00%		0.0019476598		0.009		1.586

		9000.00		0.21%		15.97		127000.0		1.8128097216		230226.8		0.0018%		10.34%		9.34%		8.00%		0.20%		13.94%		1.00		16.07%		1.00		1.8128097216		0.009		0.206%		16.0		15.972		16.0		100.00%		0.002062228		0.009		1.688

		9500.00		0.22%		16.86		127000.0		1.9143097216		243117.3		0.0018%		10.34%		8.69%		8.00%		0.19%		13.51%		1.00		15.70%		1.00		1.9143097216		0.010		0.218%		16.9		16.860		16.9		100.00%		0.0021767962		0.010		1.789

		10000.00		0.23%		17.75		127000.0		2.0158097216		256007.8		0.0018%		10.34%		8.08%		8.00%		0.18%		13.13%		1.00		15.37%		1.00		2.0158097216		0.010		0.229%		17.7		17.747		17.7		100.00%		0.0022913645		0.010		1.891

		10500.00		0.24%		18.63		127000.0		2.1173097216		268898.3		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		1.00		15.18%		1.00		2.1173097216		0.011		0.241%		18.6		18.634		18.6		100.00%		0.0024059327		0.011		1.992

		11000.00		0.25%		19.52		127000.0		2.2188097216		281788.8		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		1.00		15.18%		1.00		2.2188097216		0.011		0.252%		19.5		19.522		19.5		100.00%		0.0025205009		0.011		2.094

		11500.00		0.26%		20.41		127000.0		2.3203097216		294679.3		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		1.00		15.18%		1.00		2.3203097216		0.012		0.264%		20.4		20.409		20.4		100.00%		0.0026350691		0.012		2.195

		12000.00		0.27%		21.30		127000.0		2.4218097216		307569.8		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.4218097216		0.012		0.275%		21.3		21.296		21.3		100.00%		0.0027496373		0.012		2.297

		12500.00		0.29%		22.18		127000.0		2.5233097216		320460.3		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		1.00		15.18%		1.00		2.5233097216		0.013		0.286%		22.2		22.184		22.2		100.00%		0.0028642056		0.013		2.398

		13000.00		0.30%		23.07		127000.0		2.6248097216		333350.8		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		1.00		15.18%		1.00		2.6248097216		0.013		0.298%		23.1		23.071		23.1		100.00%		0.0029787738		0.013		2.500

		13500.00		0.31%		23.96		127000.0		2.7263097216		346241.3		0.0018%		10.34%		7.70%		8.00%		0.13%		12.90%		1.00		15.18%		1.00		2.7263097216		0.014		0.309%		24.0		23.959		24.0		100.00%		0.003093342		0.014		2.601

		14000.00		0.32%		24.85		127000.0		2.8278097216		359131.8		0.0018%		10.34%		7.70%		8.00%		0.13%		12.90%		1.00		15.18%		1.00		2.8278097216		0.014		0.321%		24.8		24.846		24.8		100.00%		0.0032079102		0.014		2.703

		14500.00		0.33%		25.73		127000.0		2.9293097216		372022.3		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		1.00		15.18%		1.00		2.9293097216		0.015		0.332%		25.7		25.733		25.7		100.00%		0.0033224785		0.015		2.804

		15000.00		0.34%		26.62		127000.0		3.0308097216		384912.8		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		1.00		15.18%		1.00		3.0308097216		0.015		0.344%		26.6		26.621		26.6		100.00%		0.0034370467		0.015		2.906

		15500.00		0.36%		27.51		127000.0		3.1323097216		397803.3		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		1.00		15.18%		1.00		3.1323097216		0.016		0.355%		27.5		27.508		27.5		100.00%		0.0035516149		0.016		3.007

		16000.00		0.37%		28.40		127000.0		3.2338097216		410693.8		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		1.00		15.18%		1.00		3.2338097216		0.016		0.367%		28.4		28.395		28.4		100.00%		0.0036661831		0.016		3.109

		16500.00		0.38%		29.28		127000.0		3.3353097216		423584.3		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		1.00		15.18%		1.00		3.3353097216		0.017		0.378%		29.3		29.283		29.3		100.00%		0.0037807513		0.017		3.210

		17000.00		0.39%		30.17		127000.0		3.4368097216		436474.8		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		1.00		15.18%		1.00		3.4368097216		0.017		0.390%		30.2		30.170		30.2		100.00%		0.0038953196		0.017		3.312

		17500.00		0.40%		31.06		127000.0		3.5383097216		449365.3		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		1.00		15.18%		1.00		3.5383097216		0.018		0.401%		31.1		31.057		31.1		100.00%		0.0040098878		0.018		3.413

		18000.00		0.41%		31.94		127000.0		3.6398097216		462255.8		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		1.00		15.18%		1.00		3.6398097216		0.018		0.412%		31.9		31.945		31.9		100.00%		0.004124456		0.018		3.515

		18500.00		0.42%		32.83		127000.0		3.7413097216		475146.3		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		1.00		15.18%		1.00		3.7413097216		0.019		0.424%		32.8		32.832		32.8		100.00%		0.0042390242		0.019		3.616

		19000.00		0.44%		33.72		127000.0		3.8428097216		488036.8		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		1.00		15.18%		1.00		3.8428097216		0.019		0.435%		33.7		33.719		33.7		100.00%		0.0043535925		0.019		3.718

		19500.00		0.45%		34.61		127000.0		3.9443097216		500927.3		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		1.00		15.18%		1.00		3.9443097216		0.020		0.447%		34.6		34.607		34.6		100.00%		0.0044681607		0.020		3.819

		20000.00		0.46%		35.49		127000.0		4.0458097216		513817.8		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		1.00		15.18%		1.00		4.0458097216		0.020		0.458%		35.5		35.494		35.5		100.00%		0.0045827289		0.020		3.921

		20500.00		0.47%		36.38		127000.0		4.1473097216		526708.3		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		1.00		15.18%		1.00		4.1473097216		0.021		0.470%		36.4		36.382		36.4		100.00%		0.0046972971		0.021		4.022

		21000.00		0.48%		37.27		127000.0		4.2488097216		539598.8		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.2488097216		0.021		0.481%		37.3		37.269		37.3		100.00%		0.0048118654		0.021		4.124

		21500.00		0.49%		38.16		127000.0		4.3503097216		552489.3		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.3503097216		0.022		0.493%		38.2		38.156		38.2		100.00%		0.0049264336		0.022		4.225

		22000.00		0.50%		39.04		127000.0		4.4518097216		565379.8		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.4518097216		0.022		0.504%		39.0		39.044		39.0		100.00%		0.0050410018		0.022		4.327

		22500.00		0.52%		39.93		127000.0		4.5533097216		578270.3		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.5533097216		0.023		0.516%		39.9		39.931		39.9		100.00%		0.00515557		0.023		4.428

		23000.00		0.53%		40.82		127000.0		4.6548097216		591160.8		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.6548097216		0.023		0.527%		40.8		40.818		40.8		100.00%		0.0052701382		0.023		4.530

		23500.00		0.54%		41.71		127000.0		4.7563097216		604051.3		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.7563097216		0.024		0.538%		41.7		41.706		41.7		100.00%		0.0053847065		0.024		4.631

		24000.00		0.55%		42.59		127000.0		4.8578097216		616941.8		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		1.00		15.18%		1.00		4.8578097216		0.024		0.550%		42.6		42.593		42.6		100.00%		0.0054992747		0.024		4.733

		24500.00		0.56%		43.48		127000.0		4.9593097216		629832.3		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		1.00		15.18%		1.00		4.9593097216		0.025		0.561%		43.5		43.480		43.5		100.00%		0.0056138429		0.025		4.834

		25000.00		0.57%		44.37		127000.0		5.0608097216		642722.8		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		1.00		15.18%		1.00		5.0608097216		0.025		0.573%		44.4		44.368		44.4		100.00%		0.0057284111		0.025		4.936





































































































































































































Table 2A 40 Metric

		Table 2 Helix Dosage  Class:				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		2										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		3870.96		mm2								Sections between 3" & 4" the difference is

		Width		1000.00		mm

		Fy		500		Mpa								Sections between 2" & 3" the difference is

		Helix Density		7745.2		kg/m3								Sections between 1" & 2" the difference is

		f'c		40		Mpa

		αh		16.129		mm2

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev

		Ahf		Helix Test Area				0.2037023		0.00000362

		Hl		Helix Linear Term				101.50		10.5

		h		Height				127.00		10.16								calculated values				0.00%		0.00%

		Ho		Helix Orientation variation				(see below)



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-538.8		458.30

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		10.5





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(w/o h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/m2)		Volume Fraction		Helix Dosage (kg/m3)		Tension zone area using unit width
(mm2)		Tensile unit force
(Mpa)		Tensile force, FH
(N/m)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(Mpa)		# of Helix per unit area, Hu
(#/mm2)		Volume Fraction		Helix Dosage (kg/m3)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		2000.00		0.05%		3.55		127000.0		0.43		55051.5		0.0018%		10.34%		25.00%		8.00%		0.83%		27.07%		1.00		28.23%		1.00		0.4334763883		0.002		0.046%		3.5494		3.549		3.5		100.00%		0.0004582729		0.002		0.267

		2500.00		0.06%		4.44		127000.0		0.53		67942.0		0.0018%		10.34%		24.00%		8.00%		0.67%		26.14%		1.00		27.34%		1.00		0.5349763883		0.003		0.057%		4.4		4.437		4.4		100.00%		0.0005728411		0.003		0.368

		3000.00		0.07%		5.32		127000.0		0.64		80832.5		0.0018%		10.34%		22.32%		8.00%		0.57%		24.60%		1.00		25.87%		1.00		0.6364763883		0.003		0.069%		5.3		5.324		5.3		100.00%		0.0006874093		0.003		0.470

		3500.00		0.08%		6.21		127000.0		0.74		93723.0		0.0018%		10.34%		20.75%		8.00%		0.49%		23.19%		1.00		24.54%		1.00		0.7379763883		0.004		0.080%		6.2		6.211		6.2		100.00%		0.0008019776		0.004		0.571

		4000.00		0.09%		7.10		127000.0		0.84		106613.5		0.0018%		10.34%		19.30%		8.00%		0.43%		21.90%		1.00		23.32%		1.00		0.8394763883		0.004		0.092%		7.1		7.099		7.1		100.00%		0.0009165458		0.004		0.673

		4500.00		0.10%		7.99		127000.0		0.94		119504.0		0.0018%		10.34%		17.95%		8.00%		0.38%		20.72%		1.00		22.21%		1.00		0.9409763883		0.005		0.103%		8.0		7.986		8.0		100.00%		0.001031114		0.005		0.774

		5000.00		0.11%		8.87		127000.0		1.04		132394.5		0.0018%		10.34%		16.69%		8.00%		0.35%		19.64%		1.00		21.21%		1.00		1.0424763883		0.005		0.115%		8.9		8.874		8.9		100.00%		0.0011456822		0.005		0.876

		5500.00		0.13%		9.76		127000.0		1.14		145285.0		0.0018%		10.34%		15.53%		8.00%		0.32%		18.66%		1.00		20.30%		1.00		1.1439763883		0.006		0.126%		9.8		9.761		9.8		100.00%		0.0012602504		0.006		0.977

		6000.00		0.14%		10.65		127000.0		1.25		158175.5		0.0018%		10.34%		14.44%		8.00%		0.29%		17.76%		1.00		19.48%		1.00		1.2454763883		0.006		0.137%		10.6		10.648		10.6		100.00%		0.0013748187		0.006		1.079

		6500.00		0.15%		11.54		127000.0		1.35		171066.0		0.0018%		10.34%		13.43%		8.00%		0.27%		16.95%		1.00		18.75%		1.00		1.3469763883		0.007		0.149%		11.5		11.536		11.5		100.00%		0.0014893869		0.007		1.180

		7000.00		0.16%		12.42		127000.0		1.45		183956.5		0.0018%		10.34%		12.49%		8.00%		0.25%		16.22%		1.00		18.08%		1.00		1.4484763883		0.007		0.160%		12.4		12.423		12.4		100.00%		0.0016039551		0.007		1.282

		7500.00		0.17%		13.31		127000.0		1.55		196847.0		0.0018%		10.34%		11.61%		8.00%		0.23%		15.56%		1.00		17.49%		1.00		1.5499763883		0.008		0.172%		13.3		13.310		13.3		100.00%		0.0017185233		0.008		1.383

		8000.00		0.18%		14.20		127000.0		1.65		209737.5		0.0018%		10.34%		10.80%		8.00%		0.22%		14.96%		1.00		16.96%		1.00		1.6514763883		0.008		0.183%		14.2		14.198		14.2		100.00%		0.0018330916		0.008		1.485

		8500.00		0.19%		15.09		127000.0		1.75		222628.0		0.0018%		10.34%		10.05%		8.00%		0.21%		14.42%		1.00		16.49%		1.00		1.7529763883		0.009		0.195%		15.1		15.085		15.1		100.00%		0.0019476598		0.009		1.586

		9000.00		0.21%		15.97		127000.0		1.85		235518.5		0.0018%		10.34%		9.34%		8.00%		0.19%		13.94%		1.00		16.07%		1.00		1.8544763883		0.009		0.206%		16.0		15.972		16.0		100.00%		0.002062228		0.009		1.688

		9500.00		0.22%		16.86		127000.0		1.96		248409.0		0.0018%		10.34%		8.69%		8.00%		0.18%		13.51%		1.00		15.70%		1.00		1.9559763883		0.010		0.218%		16.9		16.860		16.9		100.00%		0.0021767962		0.010		1.789

		10000.00		0.23%		17.75		127000.0		2.06		261299.5		0.0018%		10.34%		8.08%		8.00%		0.18%		13.13%		1.00		15.37%		1.00		2.0574763883		0.010		0.229%		17.7		17.747		17.7		100.00%		0.0022913645		0.010		1.891

		10500.00		0.24%		18.63		127000.0		2.16		274190.0		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		1.00		15.18%		1.00		2.1589763883		0.011		0.241%		18.6		18.634		18.6		100.00%		0.0024059327		0.011		1.992

		11000.00		0.25%		19.52		127000.0		2.26		287080.5		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		1.00		15.18%		1.00		2.2604763883		0.011		0.252%		19.5		19.522		19.5		100.00%		0.0025205009		0.011		2.094

		11500.00		0.26%		20.41		127000.0		2.36		299971.0		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.3619763883		0.012		0.264%		20.4		20.409		20.4		100.00%		0.0026350691		0.012		2.195

		12000.00		0.27%		21.30		127000.0		2.46		312861.5		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.4634763883		0.012		0.275%		21.3		21.296		21.3		100.00%		0.0027496373		0.012		2.297

		12500.00		0.29%		22.18		127000.0		2.56		325752.0		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		1.00		15.18%		1.00		2.5649763883		0.013		0.286%		22.2		22.184		22.2		100.00%		0.0028642056		0.013		2.398

		13000.00		0.30%		23.07		127000.0		2.67		338642.5		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		1.00		15.18%		1.00		2.6664763883		0.013		0.298%		23.1		23.071		23.1		100.00%		0.0029787738		0.013		2.500

		13500.00		0.31%		23.96		127000.0		2.77		351533.0		0.0018%		10.34%		7.70%		8.00%		0.13%		12.90%		1.00		15.18%		1.00		2.7679763883		0.014		0.309%		24.0		23.959		24.0		100.00%		0.003093342		0.014		2.601

		14000.00		0.32%		24.85		127000.0		2.87		364423.5		0.0018%		10.34%		7.70%		8.00%		0.13%		12.90%		1.00		15.18%		1.00		2.8694763883		0.014		0.321%		24.8		24.846		24.8		100.00%		0.0032079102		0.014		2.703

		14500.00		0.33%		25.73		127000.0		2.97		377314.0		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		1.00		15.18%		1.00		2.9709763883		0.015		0.332%		25.7		25.733		25.7		100.00%		0.0033224785		0.015		2.804

		15000.00		0.34%		26.62		127000.0		3.07		390204.5		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		1.00		15.18%		1.00		3.0724763883		0.015		0.344%		26.6		26.621		26.6		100.00%		0.0034370467		0.015		2.906

		15500.00		0.36%		27.51		127000.0		3.17		403095.0		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		1.00		15.18%		1.00		3.1739763883		0.016		0.355%		27.5		27.508		27.5		100.00%		0.0035516149		0.016		3.007

		16000.00		0.37%		28.40		127000.0		3.28		415985.5		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		1.00		15.18%		1.00		3.2754763883		0.016		0.367%		28.4		28.395		28.4		100.00%		0.0036661831		0.016		3.109

		16500.00		0.38%		29.28		127000.0		3.38		428876.0		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		1.00		15.18%		1.00		3.3769763883		0.017		0.378%		29.3		29.283		29.3		100.00%		0.0037807513		0.017		3.210

		17000.00		0.39%		30.17		127000.0		3.48		441766.5		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		1.00		15.18%		1.00		3.4784763883		0.017		0.390%		30.2		30.170		30.2		100.00%		0.0038953196		0.017		3.312

		17500.00		0.40%		31.06		127000.0		3.58		454657.0		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		1.00		15.18%		1.00		3.5799763883		0.018		0.401%		31.1		31.057		31.1		100.00%		0.0040098878		0.018		3.413

		18000.00		0.41%		31.94		127000.0		3.68		467547.5		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		1.00		15.18%		1.00		3.6814763883		0.018		0.412%		31.9		31.945		31.9		100.00%		0.004124456		0.018		3.515

		18500.00		0.42%		32.83		127000.0		3.78		480438.0		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		1.00		15.18%		1.00		3.7829763883		0.019		0.424%		32.8		32.832		32.8		100.00%		0.0042390242		0.019		3.616

		19000.00		0.44%		33.72		127000.0		3.88		493328.5		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		1.00		15.18%		1.00		3.8844763883		0.019		0.435%		33.7		33.719		33.7		100.00%		0.0043535925		0.019		3.718

		19500.00		0.45%		34.61		127000.0		3.99		506219.0		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		1.00		15.18%		1.00		3.9859763883		0.020		0.447%		34.6		34.607		34.6		100.00%		0.0044681607		0.020		3.819

		20000.00		0.46%		35.49		127000.0		4.09		519109.5		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		1.00		15.18%		1.00		4.0874763883		0.020		0.458%		35.5		35.494		35.5		100.00%		0.0045827289		0.020		3.921

		20500.00		0.47%		36.38		127000.0		4.19		532000.0		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		1.00		15.18%		1.00		4.1889763883		0.021		0.470%		36.4		36.382		36.4		100.00%		0.0046972971		0.021		4.022

		21000.00		0.48%		37.27		127000.0		4.29		544890.5		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.2904763883		0.021		0.481%		37.3		37.269		37.3		100.00%		0.0048118654		0.021		4.124

		21500.00		0.49%		38.16		127000.0		4.39		557781.0		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.3919763883		0.022		0.493%		38.2		38.156		38.2		100.00%		0.0049264336		0.022		4.225

		22000.00		0.50%		39.04		127000.0		4.49		570671.5		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.4934763883		0.022		0.504%		39.0		39.044		39.0		100.00%		0.0050410018		0.022		4.327

		22500.00		0.52%		39.93		127000.0		4.59		583562.0		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.5949763883		0.023		0.516%		39.9		39.931		39.9		100.00%		0.00515557		0.023		4.428

		23000.00		0.53%		40.82		127000.0		4.70		596452.5		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.6964763883		0.023		0.527%		40.8		40.818		40.8		100.00%		0.0052701382		0.023		4.530

		23500.00		0.54%		41.71		127000.0		4.80		609343.0		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.7979763883		0.024		0.538%		41.7		41.706		41.7		100.00%		0.0053847065		0.024		4.631

		24000.00		0.55%		42.59		127000.0		4.90		622233.5		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		1.00		15.18%		1.00		4.8994763883		0.024		0.550%		42.6		42.593		42.6		100.00%		0.0054992747		0.024		4.733

		24500.00		0.56%		43.48		127000.0		5.00		635124.0		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		1.00		15.18%		1.00		5.0009763883		0.025		0.561%		43.5		43.480		43.5		100.00%		0.0056138429		0.025		4.834

		25000.00		0.57%		44.37		127000.0		5.10		648014.5		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		1.00		15.18%		1.00		5.1024763883		0.025		0.573%		44.4		44.368		44.4		100.00%		0.0057284111		0.025		4.936





































































































































































































Table 2B 20 Metric

		Table 2 Helix Dosage  Class:				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		2										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		1.5										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		3870.96		mm2								Sections between 3" & 4" the difference is

		Width		1000.00		mm

		Fy		500		Mpa								Sections between 2" & 3" the difference is

		Helix Density		7745.2		kg/m3								Sections between 1" & 2" the difference is

		f'c		20		Mpa

		αh		16.129		mm2

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev

		Ahf		Helix Test Area				0.2037023		0.00000362

		Hl		Helix Linear Term				101.50		10.5

		h		Height				127.00		10.16								calculated values				2.60%		1.31%

		Ho		Helix Orientation variation				(see below)



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-538.8		458.30

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		10.5





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(w/o h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/m2)		Volume Fraction		Helix Dosage (kg/m3)		Tension zone area using unit width
(mm2)		Tensile unit force
(Mpa)		Tensile force, FH
(N/m)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(Mpa)		# of Helix per unit area, Hu
(#/mm2)		Volume Fraction		Helix Dosage (kg/m3)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		2000.00		0.05%		3.55		127000.0		0.35		44468.2		0.0018%		10.34%		25.00%		8.00%		1.03%		27.08%		0.74		28.23%		0.73		0.4748220608		0.003		0.060%		4.6394		4.813		4.9		101.31%		0.0006295978		0.003		0.267

		2500.00		0.06%		4.44		127000.0		0.45		57358.7		0.0018%		10.34%		24.00%		8.00%		0.80%		26.14%		0.75		27.34%		0.74		0.6060714808		0.003		0.075%		5.8		5.954		6.0		101.36%		0.000779129		0.003		0.368

		3000.00		0.07%		5.32		127000.0		0.55		70249.2		0.0018%		10.34%		22.32%		8.00%		0.65%		24.61%		0.76		25.87%		0.75		0.7295539505		0.004		0.089%		6.9		7.022		7.1		101.44%		0.0009196653		0.004		0.470

		3500.00		0.08%		6.21		127000.0		0.65		83139.7		0.0018%		10.34%		20.75%		8.00%		0.55%		23.20%		0.77		24.54%		0.76		0.8498382175		0.004		0.102%		7.9		8.064		8.2		101.52%		0.0010569265		0.005		0.571

		4000.00		0.09%		7.10		127000.0		0.76		96030.2		0.0018%		10.34%		19.30%		8.00%		0.48%		21.90%		0.78		23.32%		0.77		0.9674402468		0.005		0.116%		8.9		9.083		9.2		101.60%		0.0011914853		0.005		0.673

		4500.00		0.10%		7.99		127000.0		0.86		108920.7		0.0018%		10.34%		17.95%		8.00%		0.42%		20.72%		0.79		22.21%		0.78		1.0828112726		0.006		0.129%		10.0		10.083		10.3		101.69%		0.0013238406		0.006		0.774

		5000.00		0.11%		8.87		127000.0		0.96		121811.2		0.0018%		10.34%		16.69%		8.00%		0.38%		19.64%		0.80		21.21%		0.79		1.1963460889		0.006		0.141%		10.9		11.068		11.3		101.78%		0.0014544261		0.006		0.876

		5500.00		0.13%		9.76		127000.0		1.06		134701.7		0.0018%		10.34%		15.53%		8.00%		0.34%		18.66%		0.81		20.30%		0.80		1.30839004		0.007		0.154%		11.9		12.041		12.3		101.87%		0.0015836178		0.007		0.977

		6000.00		0.14%		10.65		127000.0		1.16		147592.2		0.0018%		10.34%		14.44%		8.00%		0.31%		17.77%		0.82		19.48%		0.80		1.4192448552		0.007		0.167%		12.9		13.004		13.3		101.95%		0.0017117403		0.007		1.079

		6500.00		0.15%		11.54		127000.0		1.26		160482.7		0.0018%		10.34%		13.43%		8.00%		0.29%		16.95%		0.83		18.75%		0.81		1.5291735123		0.008		0.179%		13.9		13.960		14.2		102.04%		0.0018390721		0.008		1.180

		7000.00		0.16%		12.42		127000.0		1.37		173373.2		0.0018%		10.34%		12.49%		8.00%		0.26%		16.22%		0.83		18.08%		0.82		1.6384043155		0.008		0.191%		14.8		14.910		15.2		102.12%		0.0019658508		0.009		1.282

		7500.00		0.17%		13.31		127000.0		1.47		186263.7		0.0018%		10.34%		11.61%		8.00%		0.25%		15.56%		0.84		17.49%		0.82		1.7471343539		0.009		0.204%		15.8		15.856		16.2		102.20%		0.0020922767		0.009		1.383

		8000.00		0.18%		14.20		127000.0		1.57		199154.2		0.0018%		10.34%		10.80%		8.00%		0.23%		14.96%		0.85		16.96%		0.83		1.8555324862		0.009		0.216%		16.7		16.800		17.2		102.28%		0.002218517		0.010		1.485

		8500.00		0.19%		15.09		127000.0		1.67		212044.7		0.0018%		10.34%		10.05%		8.00%		0.22%		14.42%		0.85		16.49%		0.83		1.963741976		0.010		0.228%		17.7		17.742		18.2		102.36%		0.0023447093		0.010		1.586

		9000.00		0.21%		15.97		127000.0		1.77		224935.2		0.0018%		10.34%		9.34%		8.00%		0.20%		13.94%		0.85		16.07%		0.83		2.0718828807		0.010		0.240%		18.6		18.684		19.1		102.43%		0.0024709647		0.011		1.688

		9500.00		0.22%		16.86		127000.0		1.87		237825.7		0.0018%		10.34%		8.69%		8.00%		0.19%		13.51%		0.86		15.70%		0.84		2.1800542698		0.011		0.252%		19.5		19.627		20.1		102.50%		0.0025973711		0.011		1.789

		10000.00		0.23%		17.75		127000.0		1.97		250716.2		0.0018%		10.34%		8.08%		8.00%		0.18%		13.13%		0.86		15.37%		0.84		2.2883363296		0.012		0.265%		20.5		20.572		21.1		102.56%		0.0027239958		0.012		1.891

		10500.00		0.24%		18.63		127000.0		2.08		263606.7		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		0.86		15.18%		0.84		2.3997476939		0.012		0.277%		21.5		21.544		22.1		102.60%		0.0028538724		0.012		1.992

		11000.00		0.25%		19.52		127000.0		2.18		276497.2		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		0.86		15.18%		0.84		2.5170935535		0.013		0.290%		22.5		22.570		23.2		102.60%		0.002989768		0.013		2.094

		11500.00		0.26%		20.41		127000.0		2.28		289387.7		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		0.86		15.18%		0.84		2.6344395445		0.013		0.304%		23.5		23.596		24.2		102.60%		0.0031256638		0.014		2.195

		12000.00		0.27%		21.30		127000.0		2.38		302278.2		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.86		15.18%		0.84		2.75178565		0.014		0.317%		24.5		24.622		25.3		102.60%		0.0032615597		0.014		2.297

		12500.00		0.29%		22.18		127000.0		2.48		315168.7		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.86		15.18%		0.84		2.8691318561		0.014		0.330%		25.6		25.648		26.3		102.60%		0.0033974557		0.015		2.398

		13000.00		0.30%		23.07		127000.0		2.58		328059.2		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		0.86		15.18%		0.84		2.9864781508		0.015		0.343%		26.6		26.674		27.4		102.60%		0.0035333518		0.015		2.500

		13500.00		0.31%		23.96		127000.0		2.68		340949.7		0.0018%		10.34%		7.70%		8.00%		0.13%		12.90%		0.86		15.18%		0.84		3.1038245242		0.016		0.357%		27.6		27.699		28.4		102.60%		0.0036692479		0.016		2.601

		14000.00		0.32%		24.85		127000.0		2.79		353840.2		0.0018%		10.34%		7.70%		8.00%		0.13%		12.90%		0.86		15.18%		0.84		3.2211709675		0.016		0.370%		28.6		28.725		29.5		102.60%		0.0038051442		0.017		2.703

		14500.00		0.33%		25.73		127000.0		2.89		366730.7		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		0.86		15.18%		0.84		3.3385174735		0.017		0.383%		29.7		29.751		30.5		102.60%		0.0039410405		0.017		2.804

		15000.00		0.34%		26.62		127000.0		2.99		379621.2		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		0.86		15.18%		0.84		3.4558640358		0.017		0.396%		30.7		30.777		31.6		102.60%		0.0040769369		0.018		2.906

		15500.00		0.36%		27.51		127000.0		3.09		392511.7		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		0.86		15.18%		0.84		3.5732106488		0.018		0.410%		31.7		31.803		32.6		102.60%		0.0042128333		0.018		3.007

		16000.00		0.37%		28.40		127000.0		3.19		405402.2		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		0.86		15.18%		0.84		3.6905573076		0.018		0.423%		32.8		32.829		33.7		102.60%		0.0043487298		0.019		3.109

		16500.00		0.38%		29.28		127000.0		3.29		418292.7		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		0.86		15.18%		0.84		3.8079040081		0.019		0.436%		33.8		33.855		34.7		102.60%		0.0044846263		0.020		3.210

		17000.00		0.39%		30.17		127000.0		3.40		431183.2		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		0.86		15.18%		0.84		3.9252507465		0.020		0.449%		34.8		34.881		35.8		102.60%		0.0046205228		0.020		3.312

		17500.00		0.40%		31.06		127000.0		3.50		444073.7		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		0.86		15.18%		0.84		4.0425975195		0.020		0.463%		35.8		35.907		36.8		102.60%		0.0047564194		0.021		3.413

		18000.00		0.41%		31.94		127000.0		3.60		456964.2		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		0.86		15.18%		0.84		4.1599443242		0.021		0.476%		36.9		36.932		37.9		102.60%		0.004892316		0.021		3.515

		18500.00		0.42%		32.83		127000.0		3.70		469854.7		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		0.86		15.18%		0.84		4.2772911579		0.021		0.489%		37.9		37.958		38.9		102.60%		0.0050282127		0.022		3.616

		19000.00		0.44%		33.72		127000.0		3.80		482745.2		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		0.86		15.18%		0.84		4.3946380184		0.022		0.502%		38.9		38.984		40.0		102.60%		0.0051641094		0.023		3.718

		19500.00		0.45%		34.61		127000.0		3.90		495635.7		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		0.86		15.18%		0.84		4.5119849035		0.023		0.516%		39.9		40.010		41.0		102.60%		0.0053000061		0.023		3.819

		20000.00		0.46%		35.49		127000.0		4.00		508526.2		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		0.86		15.18%		0.84		4.6293318114		0.023		0.529%		41.0		41.036		42.1		102.60%		0.0054359028		0.024		3.921

		20500.00		0.47%		36.38		127000.0		4.11		521416.7		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		0.86		15.18%		0.84		4.7466787404		0.024		0.542%		42.0		42.062		43.2		102.60%		0.0055717996		0.024		4.022

		21000.00		0.48%		37.27		127000.0		4.21		534307.2		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		0.86		15.18%		0.84		4.864025689		0.024		0.555%		43.0		43.088		44.2		102.60%		0.0057076963		0.025		4.124

		21500.00		0.49%		38.16		127000.0		4.31		547197.7		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		4.9813726557		0.025		0.569%		44.0		44.114		45.3		102.60%		0.0058435931		0.026		4.225

		22000.00		0.50%		39.04		127000.0		4.41		560088.2		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.0987196394		0.025		0.582%		45.1		45.140		46.3		102.60%		0.0059794899		0.026		4.327

		22500.00		0.52%		39.93		127000.0		4.51		572978.7		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.2160666388		0.026		0.595%		46.1		46.166		47.4		102.60%		0.0061153868		0.027		4.428

		23000.00		0.53%		40.82		127000.0		4.61		585869.2		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.333413653		0.027		0.608%		47.1		47.191		48.4		102.60%		0.0062512836		0.027		4.530

		23500.00		0.54%		41.71		127000.0		4.71		598759.7		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.450760681		0.027		0.622%		48.1		48.217		49.5		102.60%		0.0063871805		0.028		4.631

		24000.00		0.55%		42.59		127000.0		4.82		611650.2		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		0.86		15.18%		0.84		5.5681077219		0.028		0.635%		49.2		49.243		50.5		102.60%		0.0065230773		0.028		4.733

		24500.00		0.56%		43.48		127000.0		4.92		624540.7		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		0.86		15.18%		0.84		5.6854547749		0.028		0.648%		50.2		50.269		51.6		102.60%		0.0066589742		0.029		4.834

		25000.00		0.57%		44.37		127000.0		5.02		637431.2		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		0.86		15.18%		0.84		5.8028018393		0.029		0.661%		51.2		51.295		52.6		102.60%		0.0067948711		0.030		4.936





































































































































































































Table 2B 30 Metric

		Table 2 Helix Dosage  Class:				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		2										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		1.5										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		3870.96		mm2								Sections between 3" & 4" the difference is

		Width		1000.00		mm

		Fy		500		Mpa								Sections between 2" & 3" the difference is

		Helix Density		7745.2		kg/m3								Sections between 1" & 2" the difference is

		f'c		30		Mpa

		αh		16.129		mm2

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev

		Ahf		Helix Test Area				0.2037023		0.00000362

		Hl		Helix Linear Term				101.50		10.5

		h		Height				127.00		10.16								calculated values				2.60%		1.31%

		Ho		Helix Orientation variation				(see below)



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-538.8		458.30

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		10.5





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(w/o h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/m2)		Volume Fraction		Helix Dosage (kg/m3)		Tension zone area using unit width
(mm2)		Tensile unit force
(Mpa)		Tensile force, FH
(N/m)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(Mpa)		# of Helix per unit area, Hu
(#/mm2)		Volume Fraction		Helix Dosage (kg/m3)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		2000.00		0.05%		3.55		127000.0		0.3918097216		49759.8		0.0018%		10.34%		25.00%		8.00%		0.92%		27.07%		0.74		28.23%		0.73		0.5313017893		0.003		0.062%		4.7689		4.813		4.9		101.31%		0.000629571		0.003		0.267

		2500.00		0.06%		4.44		127000.0		0.4933097216		62650.3		0.0018%		10.34%		24.00%		8.00%		0.73%		26.14%		0.75		27.34%		0.74		0.6619703443		0.003		0.076%		5.9		5.954		6.0		101.36%		0.0007791124		0.003		0.368

		3000.00		0.07%		5.32		127000.0		0.5948097216		75540.8		0.0018%		10.34%		22.32%		8.00%		0.61%		24.60%		0.76		25.87%		0.75		0.7844988202		0.004		0.090%		7.0		7.022		7.1		101.44%		0.0009196538		0.004		0.470

		3500.00		0.08%		6.21		127000.0		0.6963097216		88431.3		0.0018%		10.34%		20.75%		8.00%		0.52%		23.20%		0.77		24.54%		0.76		0.9039209165		0.005		0.104%		8.0		8.063		8.2		101.52%		0.0010569179		0.005		0.571

		4000.00		0.09%		7.10		127000.0		0.7978097216		101321.8		0.0018%		10.34%		19.30%		8.00%		0.45%		21.90%		0.78		23.32%		0.77		1.0207442052		0.005		0.117%		9.0		9.082		9.2		101.60%		0.0011914786		0.005		0.673

		4500.00		0.10%		7.99		127000.0		0.8993097216		114212.3		0.0018%		10.34%		17.95%		8.00%		0.40%		20.72%		0.79		22.21%		0.78		1.1354122937		0.006		0.130%		10.1		10.083		10.3		101.69%		0.0013238352		0.006		0.774

		5000.00		0.11%		8.87		127000.0		1.0008097216		127102.8		0.0018%		10.34%		16.69%		8.00%		0.36%		19.64%		0.80		21.21%		0.79		1.2483130988		0.006		0.143%		11.0		11.068		11.3		101.78%		0.0014544217		0.006		0.876

		5500.00		0.13%		9.76		127000.0		1.1023097216		139993.3		0.0018%		10.34%		15.53%		8.00%		0.33%		18.66%		0.81		20.30%		0.80		1.3597857651		0.007		0.155%		12.0		12.041		12.3		101.87%		0.0015836141		0.007		0.977

		6000.00		0.14%		10.65		127000.0		1.2038097216		152883.8		0.0018%		10.34%		14.44%		8.00%		0.30%		17.77%		0.82		19.48%		0.80		1.4701264173		0.007		0.168%		13.0		13.004		13.3		101.95%		0.001711737		0.007		1.079

		6500.00		0.15%		11.54		127000.0		1.3053097216		165774.3		0.0018%		10.34%		13.43%		8.00%		0.28%		16.95%		0.83		18.75%		0.81		1.5795929481		0.008		0.180%		13.9		13.960		14.2		102.04%		0.0018390693		0.008		1.180

		7000.00		0.16%		12.42		127000.0		1.4068097216		178664.8		0.0018%		10.34%		12.49%		8.00%		0.26%		16.22%		0.83		18.08%		0.82		1.6884090284		0.008		0.192%		14.9		14.910		15.2		102.12%		0.0019658483		0.009		1.282

		7500.00		0.17%		13.31		127000.0		1.5083097216		191555.3		0.0018%		10.34%		11.61%		8.00%		0.24%		15.56%		0.84		17.49%		0.82		1.7967675085		0.009		0.204%		15.8		15.856		16.2		102.20%		0.0020922744		0.009		1.383

		8000.00		0.18%		14.20		127000.0		1.6098097216		204445.8		0.0018%		10.34%		10.80%		8.00%		0.22%		14.96%		0.85		16.96%		0.83		1.9048333544		0.009		0.217%		16.8		16.800		17.2		102.28%		0.002218515		0.010		1.485

		8500.00		0.19%		15.09		127000.0		1.7113097216		217336.3		0.0018%		10.34%		10.05%		8.00%		0.21%		14.42%		0.85		16.49%		0.83		2.0127462448		0.010		0.229%		17.7		17.742		18.2		102.36%		0.0023447075		0.010		1.586

		9000.00		0.21%		15.97		127000.0		1.8128097216		230226.8		0.0018%		10.34%		9.34%		8.00%		0.20%		13.94%		0.85		16.07%		0.83		2.120622927		0.011		0.241%		18.7		18.684		19.1		102.43%		0.0024709631		0.011		1.688

		9500.00		0.22%		16.86		127000.0		1.9143097216		243117.3		0.0018%		10.34%		8.69%		8.00%		0.19%		13.51%		0.86		15.70%		0.84		2.2285594113		0.011		0.253%		19.6		19.627		20.1		102.50%		0.0025973696		0.011		1.789

		10000.00		0.23%		17.75		127000.0		2.0158097216		256007.8		0.0018%		10.34%		8.08%		8.00%		0.18%		13.13%		0.86		15.37%		0.84		2.3366330551		0.012		0.265%		20.6		20.572		21.1		102.56%		0.0027239945		0.012		1.891

		10500.00		0.24%		18.63		127000.0		2.1173097216		268898.3		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		0.86		15.18%		0.84		2.447919212		0.012		0.278%		21.5		21.544		22.1		102.60%		0.0028538711		0.012		1.992

		11000.00		0.25%		19.52		127000.0		2.2188097216		281788.8		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		0.86		15.18%		0.84		2.5652651277		0.013		0.291%		22.6		22.570		23.2		102.60%		0.0029897669		0.013		2.094

		11500.00		0.26%		20.41		127000.0		2.3203097216		294679.3		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		0.86		15.18%		0.84		2.6826111676		0.013		0.304%		23.6		23.596		24.2		102.60%		0.0031256627		0.014		2.195

		12000.00		0.27%		21.30		127000.0		2.4218097216		307569.8		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.86		15.18%		0.84		2.799957316		0.014		0.318%		24.6		24.622		25.3		102.60%		0.0032615587		0.014		2.297

		12500.00		0.29%		22.18		127000.0		2.5233097216		320460.3		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		0.86		15.18%		0.84		2.9173035597		0.014		0.331%		25.6		25.648		26.3		102.60%		0.0033974548		0.015		2.398

		13000.00		0.30%		23.07		127000.0		2.6248097216		333350.8		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		0.86		15.18%		0.84		3.0346498879		0.015		0.344%		26.7		26.674		27.4		102.60%		0.0035333509		0.015		2.500

		13500.00		0.31%		23.96		127000.0		2.7263097216		346241.3		0.0018%		10.34%		7.70%		8.00%		0.13%		12.90%		0.86		15.18%		0.84		3.1519962909		0.016		0.357%		27.7		27.699		28.4		102.60%		0.0036692472		0.016		2.601

		14000.00		0.32%		24.85		127000.0		2.8278097216		359131.8		0.0018%		10.34%		7.70%		8.00%		0.13%		12.90%		0.86		15.18%		0.84		3.2693427608		0.016		0.371%		28.7		28.725		29.5		102.60%		0.0038051435		0.017		2.703

		14500.00		0.33%		25.73		127000.0		2.9293097216		372022.3		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		0.86		15.18%		0.84		3.3866892907		0.017		0.384%		29.7		29.751		30.5		102.60%		0.0039410398		0.017		2.804

		15000.00		0.34%		26.62		127000.0		3.0308097216		384912.8		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		0.86		15.18%		0.84		3.5040358744		0.017		0.397%		30.8		30.777		31.6		102.60%		0.0040769363		0.018		2.906

		15500.00		0.36%		27.51		127000.0		3.1323097216		397803.3		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		0.86		15.18%		0.84		3.6213825067		0.018		0.410%		31.8		31.803		32.6		102.60%		0.0042128327		0.018		3.007

		16000.00		0.37%		28.40		127000.0		3.2338097216		410693.8		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		0.86		15.18%		0.84		3.7387291831		0.018		0.424%		32.8		32.829		33.7		102.60%		0.0043487292		0.019		3.109

		16500.00		0.38%		29.28		127000.0		3.3353097216		423584.3		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		0.86		15.18%		0.84		3.8560758996		0.019		0.437%		33.8		33.855		34.7		102.60%		0.0044846258		0.020		3.210

		17000.00		0.39%		30.17		127000.0		3.4368097216		436474.8		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		0.86		15.18%		0.84		3.9734226526		0.020		0.450%		34.9		34.881		35.8		102.60%		0.0046205224		0.020		3.312

		17500.00		0.40%		31.06		127000.0		3.5383097216		449365.3		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		0.86		15.18%		0.84		4.0907694389		0.020		0.463%		35.9		35.907		36.8		102.60%		0.004756419		0.021		3.413

		18000.00		0.41%		31.94		127000.0		3.6398097216		462255.8		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		0.86		15.18%		0.84		4.2081162558		0.021		0.477%		36.9		36.932		37.9		102.60%		0.0048923156		0.021		3.515

		18500.00		0.42%		32.83		127000.0		3.7413097216		475146.3		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		0.86		15.18%		0.84		4.3254631008		0.021		0.490%		37.9		37.958		38.9		102.60%		0.0050282123		0.022		3.616

		19000.00		0.44%		33.72		127000.0		3.8428097216		488036.8		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		0.86		15.18%		0.84		4.4428099717		0.022		0.503%		39.0		38.984		40.0		102.60%		0.005164109		0.023		3.718

		19500.00		0.45%		34.61		127000.0		3.9443097216		500927.3		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		0.86		15.18%		0.84		4.5601568663		0.023		0.516%		40.0		40.010		41.0		102.60%		0.0053000057		0.023		3.819

		20000.00		0.46%		35.49		127000.0		4.0458097216		513817.8		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		0.86		15.18%		0.84		4.6775037831		0.023		0.530%		41.0		41.036		42.1		102.60%		0.0054359025		0.024		3.921

		20500.00		0.47%		36.38		127000.0		4.1473097216		526708.3		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		0.86		15.18%		0.84		4.7948507203		0.024		0.543%		42.0		42.062		43.2		102.60%		0.0055717993		0.024		4.022

		21000.00		0.48%		37.27		127000.0		4.2488097216		539598.8		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		4.9121976765		0.024		0.556%		43.1		43.088		44.2		102.60%		0.005707696		0.025		4.124

		21500.00		0.49%		38.16		127000.0		4.3503097216		552489.3		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.0295446503		0.025		0.569%		44.1		44.114		45.3		102.60%		0.0058435928		0.026		4.225

		22000.00		0.50%		39.04		127000.0		4.4518097216		565379.8		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.1468916406		0.025		0.583%		45.1		45.140		46.3		102.60%		0.0059794897		0.026		4.327

		22500.00		0.52%		39.93		127000.0		4.5533097216		578270.3		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.2642386462		0.026		0.596%		46.1		46.166		47.4		102.60%		0.0061153865		0.027		4.428

		23000.00		0.53%		40.82		127000.0		4.6548097216		591160.8		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.3815856662		0.027		0.609%		47.2		47.191		48.4		102.60%		0.0062512833		0.027		4.530

		23500.00		0.54%		41.71		127000.0		4.7563097216		604051.3		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.4989326996		0.027		0.622%		48.2		48.217		49.5		102.60%		0.0063871802		0.028		4.631

		24000.00		0.55%		42.59		127000.0		4.8578097216		616941.8		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		0.86		15.18%		0.84		5.6162797455		0.028		0.636%		49.2		49.243		50.5		102.60%		0.0065230771		0.028		4.733

		24500.00		0.56%		43.48		127000.0		4.9593097216		629832.3		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		0.86		15.18%		0.84		5.7336268033		0.028		0.649%		50.2		50.269		51.6		102.60%		0.006658974		0.029		4.834

		25000.00		0.57%		44.37		127000.0		5.0608097216		642722.8		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		0.86		15.18%		0.84		5.8509738722		0.029		0.662%		51.3		51.295		52.6		102.60%		0.0067948709		0.030		4.936





































































































































































































Table 2B 40 Metric

		Table 2 Helix Dosage  Class:				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		2										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		1.5										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		3870.96		mm2								Sections between 3" & 4" the difference is

		Width		1000.00		mm

		Fy		500		Mpa								Sections between 2" & 3" the difference is

		Helix Density		7745.2		kg/m3								Sections between 1" & 2" the difference is

		f'c		40		Mpa

		αh		16.129		mm2

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev

		Ahf		Helix Test Area				0.2037023		0.00000362

		Hl		Helix Linear Term				101.50		10.5

		h		Height				127.00		10.16								calculated values				2.60%		1.31%

		Ho		Helix Orientation variation				(see below)



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-538.8		458.30

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		10.5





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(w/o h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/m2)		Volume Fraction		Helix Dosage (kg/m3)		Tension zone area using unit width
(mm2)		Tensile unit force
(Mpa)		Tensile force, FH
(N/m)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(Mpa)		# of Helix per unit area, Hu
(#/mm2)		Volume Fraction		Helix Dosage (kg/m3)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		2000.00		0.05%		3.55		127000.0		0.43		55051.5		0.0018%		10.34%		25.00%		8.00%		0.83%		27.07%		0.74		28.23%		0.73		0.5877836585		0.003		0.063%		4.8984		4.813		4.9		101.31%		0.0006295515		0.003		0.267

		2500.00		0.06%		4.44		127000.0		0.53		67942.0		0.0018%		10.34%		24.00%		8.00%		0.67%		26.14%		0.75		27.34%		0.74		0.7178703026		0.003		0.078%		6.0		5.954		6.0		101.36%		0.0007790996		0.003		0.368

		3000.00		0.07%		5.32		127000.0		0.64		80832.5		0.0018%		10.34%		22.32%		8.00%		0.57%		24.60%		0.76		25.87%		0.75		0.8394443406		0.004		0.092%		7.1		7.022		7.1		101.44%		0.0009196445		0.004		0.470

		3500.00		0.08%		6.21		127000.0		0.74		93723.0		0.0018%		10.34%		20.75%		8.00%		0.49%		23.19%		0.77		24.54%		0.76		0.9580040385		0.005		0.105%		8.1		8.063		8.2		101.52%		0.0010569108		0.005		0.571

		4000.00		0.09%		7.10		127000.0		0.84		106613.5		0.0018%		10.34%		19.30%		8.00%		0.43%		21.90%		0.78		23.32%		0.77		1.0740484568		0.005		0.118%		9.1		9.082		9.2		101.60%		0.0011914729		0.005		0.673

		4500.00		0.10%		7.99		127000.0		0.94		119504.0		0.0018%		10.34%		17.95%		8.00%		0.38%		20.72%		0.79		22.21%		0.78		1.1880135282		0.006		0.131%		10.1		10.083		10.3		101.69%		0.0013238306		0.006		0.774

		5000.00		0.11%		8.87		127000.0		1.04		132394.5		0.0018%		10.34%		16.69%		8.00%		0.35%		19.64%		0.80		21.21%		0.79		1.30028027		0.006		0.144%		11.1		11.068		11.3		101.78%		0.0014544178		0.006		0.876

		5500.00		0.13%		9.76		127000.0		1.14		145285.0		0.0018%		10.34%		15.53%		8.00%		0.32%		18.66%		0.81		20.30%		0.80		1.4111816158		0.007		0.156%		12.1		12.041		12.3		101.87%		0.0015836107		0.007		0.977

		6000.00		0.14%		10.65		127000.0		1.25		158175.5		0.0018%		10.34%		14.44%		8.00%		0.29%		17.76%		0.82		19.48%		0.80		1.5210080797		0.007		0.169%		13.1		13.004		13.3		101.95%		0.0017117341		0.007		1.079

		6500.00		0.15%		11.54		127000.0		1.35		171066.0		0.0018%		10.34%		13.43%		8.00%		0.27%		16.95%		0.83		18.75%		0.81		1.6300124656		0.008		0.181%		14.0		13.960		14.2		102.04%		0.0018390667		0.008		1.180

		7000.00		0.16%		12.42		127000.0		1.45		183956.5		0.0018%		10.34%		12.49%		8.00%		0.25%		16.22%		0.83		18.08%		0.82		1.7384138091		0.008		0.193%		15.0		14.910		15.2		102.12%		0.001965846		0.009		1.282

		7500.00		0.17%		13.31		127000.0		1.55		196847.0		0.0018%		10.34%		11.61%		8.00%		0.23%		15.56%		0.84		17.49%		0.82		1.8464007199		0.009		0.205%		15.9		15.856		16.2		102.20%		0.0020922724		0.009		1.383

		8000.00		0.18%		14.20		127000.0		1.65		209737.5		0.0018%		10.34%		10.80%		8.00%		0.22%		14.96%		0.85		16.96%		0.83		1.9541342709		0.009		0.217%		16.8		16.800		17.2		102.28%		0.0022185132		0.010		1.485

		8500.00		0.19%		15.09		127000.0		1.75		222628.0		0.0018%		10.34%		10.05%		8.00%		0.21%		14.42%		0.85		16.49%		0.83		2.0617505549		0.010		0.230%		17.8		17.742		18.2		102.36%		0.0023447058		0.010		1.586

		9000.00		0.21%		15.97		127000.0		1.85		235518.5		0.0018%		10.34%		9.34%		8.00%		0.19%		13.94%		0.85		16.07%		0.83		2.1693630092		0.011		0.242%		18.7		18.684		19.1		102.43%		0.0024709616		0.011		1.688

		9500.00		0.22%		16.86		127000.0		1.96		248409.0		0.0018%		10.34%		8.69%		8.00%		0.18%		13.51%		0.86		15.70%		0.84		2.2770645841		0.011		0.254%		19.7		19.627		20.1		102.50%		0.0025973682		0.011		1.789

		10000.00		0.23%		17.75		127000.0		2.06		261299.5		0.0018%		10.34%		8.08%		8.00%		0.18%		13.13%		0.86		15.37%		0.84		2.3849298079		0.012		0.266%		20.6		20.572		21.1		102.56%		0.0027239932		0.012		1.891

		10500.00		0.24%		18.63		127000.0		2.16		274190.0		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		0.86		15.18%		0.84		2.496090754		0.012		0.279%		21.6		21.544		22.1		102.60%		0.0028538699		0.012		1.992

		11000.00		0.25%		19.52		127000.0		2.26		287080.5		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		0.86		15.18%		0.84		2.6134367228		0.013		0.292%		22.6		22.570		23.2		102.60%		0.0029897658		0.013		2.094

		11500.00		0.26%		20.41		127000.0		2.36		299971.0		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.86		15.18%		0.84		2.7307828089		0.013		0.305%		23.6		23.596		24.2		102.60%		0.0031256618		0.014		2.195

		12000.00		0.27%		21.30		127000.0		2.46		312861.5		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.86		15.18%		0.84		2.8481289979		0.014		0.318%		24.7		24.622		25.3		102.60%		0.0032615578		0.014		2.297

		12500.00		0.29%		22.18		127000.0		2.56		325752.0		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		0.86		15.18%		0.84		2.9654752776		0.014		0.332%		25.7		25.648		26.3		102.60%		0.003397454		0.015		2.398

		13000.00		0.30%		23.07		127000.0		2.67		338642.5		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		0.86		15.18%		0.84		3.0828216375		0.015		0.345%		26.7		26.674		27.4		102.60%		0.0035333502		0.015		2.500

		13500.00		0.31%		23.96		127000.0		2.77		351533.0		0.0018%		10.34%		7.70%		8.00%		0.13%		12.90%		0.86		15.18%		0.84		3.2001680689		0.016		0.358%		27.7		27.699		28.4		102.60%		0.0036692465		0.016		2.601

		14000.00		0.32%		24.85		127000.0		2.87		364423.5		0.0018%		10.34%		7.70%		8.00%		0.13%		12.90%		0.86		15.18%		0.84		3.3175145642		0.016		0.371%		28.8		28.725		29.5		102.60%		0.0038051428		0.017		2.703

		14500.00		0.33%		25.73		127000.0		2.97		377314.0		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		0.86		15.18%		0.84		3.4348611168		0.017		0.385%		29.8		29.751		30.5		102.60%		0.0039410392		0.017		2.804

		15000.00		0.34%		26.62		127000.0		3.07		390204.5		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		0.86		15.18%		0.84		3.5522077211		0.017		0.398%		30.8		30.777		31.6		102.60%		0.0040769357		0.018		2.906

		15500.00		0.36%		27.51		127000.0		3.17		403095.0		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		0.86		15.18%		0.84		3.6695543721		0.018		0.411%		31.8		31.803		32.6		102.60%		0.0042128322		0.018		3.007

		16000.00		0.37%		28.40		127000.0		3.28		415985.5		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		0.86		15.18%		0.84		3.7869010654		0.019		0.424%		32.9		32.829		33.7		102.60%		0.0043487287		0.019		3.109

		16500.00		0.38%		29.28		127000.0		3.38		428876.0		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		0.86		15.18%		0.84		3.9042477973		0.019		0.438%		33.9		33.855		34.7		102.60%		0.0044846253		0.020		3.210

		17000.00		0.39%		30.17		127000.0		3.48		441766.5		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		0.86		15.18%		0.84		4.0215945643		0.020		0.451%		34.9		34.881		35.8		102.60%		0.0046205219		0.020		3.312

		17500.00		0.40%		31.06		127000.0		3.58		454657.0		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		0.86		15.18%		0.84		4.1389413635		0.020		0.464%		35.9		35.907		36.8		102.60%		0.0047564186		0.021		3.413

		18000.00		0.41%		31.94		127000.0		3.68		467547.5		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		0.86		15.18%		0.84		4.2562881922		0.021		0.477%		37.0		36.932		37.9		102.60%		0.0048923152		0.021		3.515

		18500.00		0.42%		32.83		127000.0		3.78		480438.0		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		0.86		15.18%		0.84		4.3736350481		0.021		0.491%		38.0		37.958		38.9		102.60%		0.0050282119		0.022		3.616

		19000.00		0.44%		33.72		127000.0		3.88		493328.5		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		0.86		15.18%		0.84		4.4909819289		0.022		0.504%		39.0		38.984		40.0		102.60%		0.0051641086		0.023		3.718

		19500.00		0.45%		34.61		127000.0		3.99		506219.0		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		0.86		15.18%		0.84		4.6083288329		0.023		0.517%		40.0		40.010		41.0		102.60%		0.0053000054		0.023		3.819

		20000.00		0.46%		35.49		127000.0		4.09		519109.5		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		0.86		15.18%		0.84		4.7256757582		0.023		0.530%		41.1		41.036		42.1		102.60%		0.0054359022		0.024		3.921

		20500.00		0.47%		36.38		127000.0		4.19		532000.0		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		0.86		15.18%		0.84		4.8430227034		0.024		0.544%		42.1		42.062		43.2		102.60%		0.0055717989		0.024		4.022

		21000.00		0.48%		37.27		127000.0		4.29		544890.5		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		4.960369667		0.024		0.557%		43.1		43.088		44.2		102.60%		0.0057076957		0.025		4.124

		21500.00		0.49%		38.16		127000.0		4.39		557781.0		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.0777166477		0.025		0.570%		44.2		44.114		45.3		102.60%		0.0058435926		0.026		4.225

		22000.00		0.50%		39.04		127000.0		4.49		570671.5		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.1950636444		0.025		0.583%		45.2		45.140		46.3		102.60%		0.0059794894		0.026		4.327

		22500.00		0.52%		39.93		127000.0		4.59		583562.0		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.312410656		0.026		0.597%		46.2		46.166		47.4		102.60%		0.0061153862		0.027		4.428

		23000.00		0.53%		40.82		127000.0		4.70		596452.5		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.4297576816		0.027		0.610%		47.2		47.191		48.4		102.60%		0.0062512831		0.027		4.530

		23500.00		0.54%		41.71		127000.0		4.80		609343.0		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.5471047202		0.027		0.623%		48.3		48.217		49.5		102.60%		0.00638718		0.028		4.631

		24000.00		0.55%		42.59		127000.0		4.90		622233.5		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		0.86		15.18%		0.84		5.6644517711		0.028		0.636%		49.3		49.243		50.5		102.60%		0.0065230769		0.028		4.733

		24500.00		0.56%		43.48		127000.0		5.00		635124.0		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		0.86		15.18%		0.84		5.7817988335		0.028		0.650%		50.3		50.269		51.6		102.60%		0.0066589738		0.029		4.834

		25000.00		0.57%		44.37		127000.0		5.10		648014.5		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		0.86		15.18%		0.84		5.8991459068		0.029		0.663%		51.3		51.295		52.6		102.60%		0.0067948707		0.030		4.936





































































































































































































Table 2C 20 Metric

		Table 2 Helix Dosage  Class:				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		1										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		1.0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		3870.96		mm2								Sections between 3" & 4" the difference is

		Width		1000.00		mm

		Fy		500		Mpa								Sections between 2" & 3" the difference is

		Helix Density		7745.2		kg/m3								Sections between 1" & 2" the difference is

		f'c		20		Mpa

		αh		16.129		mm2

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev

		Ahf		Helix Test Area				0.2037023		0.00000362

		Hl		Helix Linear Term				101.50		10.5

		h		Height				127.00		10.16								calculated values				1.72%		0.87%

		Ho		Helix Orientation variation				(see below)



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-538.8		458.30

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		10.5





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(w/o h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/m2)		Volume Fraction		Helix Dosage (kg/m3)		Tension zone area using unit width
(mm2)		Tensile unit force
(Mpa)		Tensile force, FH
(N/m)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(Mpa)		# of Helix per unit area, Hu
(#/mm2)		Volume Fraction		Helix Dosage (kg/m3)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		2000.00		0.05%		3.55		127000.0		0.15		18687.2		0.0018%		10.34%		25.00%		8.00%		2.45%		27.17%		0.82		28.32%		0.81		0.1803962108		0.002		0.053%		4.1308		4.352		4.4		100.87%		0.0005667203		0.002		0.064

		2500.00		0.06%		4.44		127000.0		0.20		25132.4		0.0018%		10.34%		24.00%		8.00%		1.82%		26.19%		0.82		27.39%		0.81		0.2408519209		0.003		0.067%		5.2		5.400		5.4		100.90%		0.0007034678		0.003		0.115

		3000.00		0.07%		5.32		127000.0		0.25		31577.7		0.0018%		10.34%		22.32%		8.00%		1.45%		24.64%		0.83		25.91%		0.82		0.2991122058		0.003		0.080%		6.2		6.405		6.5		100.95%		0.0008348288		0.004		0.165

		3500.00		0.08%		6.21		127000.0		0.30		38022.9		0.0018%		10.34%		20.75%		8.00%		1.21%		23.22%		0.84		24.56%		0.83		0.356350037		0.004		0.093%		7.2		7.393		7.5		101.01%		0.0009641845		0.004		0.216

		4000.00		0.09%		7.10		127000.0		0.35		44468.2		0.0018%		10.34%		19.30%		8.00%		1.03%		21.92%		0.85		23.34%		0.84		0.4127188631		0.005		0.106%		8.2		8.367		8.5		101.07%		0.0010918645		0.005		0.267

		4500.00		0.10%		7.99		127000.0		0.40		50913.4		0.0018%		10.34%		17.95%		8.00%		0.90%		20.74%		0.86		22.23%		0.85		0.468355628		0.005		0.118%		9.2		9.330		9.4		101.12%		0.001218164		0.005		0.318

		5000.00		0.11%		8.87		127000.0		0.45		57358.7		0.0018%		10.34%		16.69%		8.00%		0.80%		19.66%		0.86		21.22%		0.85		0.5233820398		0.006		0.131%		10.1		10.283		10.4		101.18%		0.0013433442		0.006		0.368

		5500.00		0.13%		9.76		127000.0		0.50		63803.9		0.0018%		10.34%		15.53%		8.00%		0.72%		18.67%		0.87		20.31%		0.86		0.5779059906		0.006		0.143%		11.1		11.228		11.4		101.24%		0.0014676347		0.006		0.419

		6000.00		0.14%		10.65		127000.0		0.55		70249.2		0.0018%		10.34%		14.44%		8.00%		0.65%		17.77%		0.88		19.49%		0.86		0.6320228686		0.007		0.155%		12.0		12.167		12.3		101.30%		0.0015912359		0.007		0.470

		6500.00		0.15%		11.54		127000.0		0.60		76694.4		0.0018%		10.34%		13.43%		8.00%		0.60%		16.96%		0.88		18.75%		0.87		0.6858167136		0.007		0.167%		13.0		13.101		13.3		101.35%		0.0017143215		0.007		0.521

		7000.00		0.16%		12.42		127000.0		0.65		83139.7		0.0018%		10.34%		12.49%		8.00%		0.55%		16.23%		0.89		18.09%		0.87		0.7393612206		0.008		0.180%		13.9		14.031		14.2		101.41%		0.0018370409		0.008		0.571

		7500.00		0.17%		13.31		127000.0		0.71		89584.9		0.0018%		10.34%		11.61%		8.00%		0.51%		15.56%		0.89		17.50%		0.88		0.7927206158		0.008		0.192%		14.8		14.958		15.2		101.46%		0.0019595211		0.009		0.622

		8000.00		0.18%		14.20		127000.0		0.76		96030.2		0.0018%		10.34%		10.80%		8.00%		0.48%		14.96%		0.89		16.97%		0.88		0.8459504359		0.009		0.204%		15.8		15.884		16.1		101.51%		0.0020818687		0.009		0.673

		8500.00		0.19%		15.09		127000.0		0.81		102475.4		0.0018%		10.34%		10.05%		8.00%		0.45%		14.43%		0.90		16.50%		0.88		0.8990982349		0.009		0.216%		16.7		16.809		17.1		101.56%		0.0022041721		0.010		0.724

		9000.00		0.21%		15.97		127000.0		0.86		108920.7		0.0018%		10.34%		9.34%		8.00%		0.42%		13.95%		0.90		16.08%		0.89		0.9522042448		0.010		0.228%		17.6		17.733		18.0		101.61%		0.0023265032		0.010		0.774

		9500.00		0.22%		16.86		127000.0		0.91		115365.9		0.0018%		10.34%		8.69%		8.00%		0.40%		13.52%		0.90		15.71%		0.89		1.0053020074		0.010		0.240%		18.6		18.658		19.0		101.66%		0.0024489191		0.011		0.825

		10000.00		0.23%		17.75		127000.0		0.96		121811.2		0.0018%		10.34%		8.08%		8.00%		0.38%		13.13%		0.91		15.38%		0.89		1.0584189898		0.011		0.252%		19.5		19.584		19.9		101.70%		0.0025714641		0.011		0.876

		10500.00		0.24%		18.63		127000.0		1.01		128256.4		0.0018%		10.34%		7.70%		8.00%		0.36%		12.90%		0.91		15.18%		0.89		1.1124904686		0.012		0.264%		20.4		20.528		20.9		101.72%		0.0026960502		0.012		0.927

		11000.00		0.25%		19.52		127000.0		1.06		134701.7		0.0018%		10.34%		7.70%		8.00%		0.34%		12.90%		0.91		15.18%		0.89		1.1683922299		0.012		0.276%		21.4		21.505		21.9		101.72%		0.0028244252		0.012		0.977

		11500.00		0.26%		20.41		127000.0		1.11		141146.9		0.0018%		10.34%		7.70%		8.00%		0.32%		12.90%		0.91		15.18%		0.89		1.2242941715		0.013		0.289%		22.4		22.482		22.9		101.72%		0.0029528007		0.013		1.028

		12000.00		0.27%		21.30		127000.0		1.16		147592.2		0.0018%		10.34%		7.70%		8.00%		0.31%		12.90%		0.91		15.18%		0.89		1.2801962698		0.013		0.302%		23.4		23.460		23.9		101.72%		0.0030811765		0.013		1.079

		12500.00		0.29%		22.18		127000.0		1.21		154037.4		0.0018%		10.34%		7.70%		8.00%		0.30%		12.90%		0.91		15.18%		0.89		1.3360985052		0.014		0.314%		24.3		24.437		24.9		101.72%		0.0032095525		0.014		1.130

		13000.00		0.30%		23.07		127000.0		1.26		160482.7		0.0018%		10.34%		7.70%		8.00%		0.29%		12.90%		0.91		15.18%		0.89		1.3920008612		0.014		0.327%		25.3		25.415		25.9		101.72%		0.0033379289		0.015		1.180

		13500.00		0.31%		23.96		127000.0		1.31		166927.9		0.0018%		10.34%		7.70%		8.00%		0.27%		12.90%		0.91		15.18%		0.89		1.4479033237		0.015		0.339%		26.3		26.392		26.8		101.72%		0.0034663055		0.015		1.231

		14000.00		0.32%		24.85		127000.0		1.37		173373.2		0.0018%		10.34%		7.70%		8.00%		0.26%		12.90%		0.91		15.18%		0.89		1.503805881		0.015		0.352%		27.3		27.370		27.8		101.72%		0.0035946823		0.016		1.282

		14500.00		0.33%		25.73		127000.0		1.42		179818.4		0.0018%		10.34%		7.70%		8.00%		0.25%		12.90%		0.91		15.18%		0.89		1.5597085227		0.016		0.365%		28.2		28.347		28.8		101.72%		0.0037230593		0.016		1.333

		15000.00		0.34%		26.62		127000.0		1.47		186263.7		0.0018%		10.34%		7.70%		8.00%		0.25%		12.90%		0.91		15.18%		0.89		1.6156112402		0.016		0.377%		29.2		29.324		29.8		101.72%		0.0038514364		0.017		1.383

		15500.00		0.36%		27.51		127000.0		1.52		192708.9		0.0018%		10.34%		7.70%		8.00%		0.24%		12.90%		0.91		15.18%		0.89		1.6715140259		0.017		0.390%		30.2		30.302		30.8		101.72%		0.0039798137		0.017		1.434

		16000.00		0.37%		28.40		127000.0		1.57		199154.2		0.0018%		10.34%		7.70%		8.00%		0.23%		12.90%		0.91		15.18%		0.89		1.7274168731		0.018		0.403%		31.2		31.279		31.8		101.72%		0.0041081912		0.018		1.485

		16500.00		0.38%		29.28		127000.0		1.62		205599.4		0.0018%		10.34%		7.70%		8.00%		0.22%		12.90%		0.91		15.18%		0.89		1.7833197761		0.018		0.415%		32.2		32.257		32.8		101.72%		0.0042365687		0.018		1.536

		17000.00		0.39%		30.17		127000.0		1.67		212044.7		0.0018%		10.34%		7.70%		8.00%		0.22%		12.90%		0.91		15.18%		0.89		1.8392227298		0.019		0.428%		33.1		33.234		33.8		101.72%		0.0043649464		0.019		1.586

		17500.00		0.40%		31.06		127000.0		1.72		218489.9		0.0018%		10.34%		7.70%		8.00%		0.21%		12.90%		0.91		15.18%		0.89		1.8951257296		0.019		0.440%		34.1		34.212		34.8		101.72%		0.0044933241		0.020		1.637

		18000.00		0.41%		31.94		127000.0		1.77		224935.2		0.0018%		10.34%		7.70%		8.00%		0.20%		12.90%		0.91		15.18%		0.89		1.9510287717		0.020		0.453%		35.1		35.189		35.8		101.72%		0.004621702		0.020		1.688

		18500.00		0.42%		32.83		127000.0		1.82		231380.4		0.0018%		10.34%		7.70%		8.00%		0.20%		12.90%		0.91		15.18%		0.89		2.0069318524		0.020		0.466%		36.1		36.167		36.8		101.72%		0.0047500799		0.021		1.739

		19000.00		0.44%		33.72		127000.0		1.87		237825.7		0.0018%		10.34%		7.70%		8.00%		0.19%		12.90%		0.91		15.18%		0.89		2.0628349687		0.021		0.478%		37.0		37.144		37.8		101.72%		0.0048784579		0.021		1.789

		19500.00		0.45%		34.61		127000.0		1.92		244270.9		0.0018%		10.34%		7.70%		8.00%		0.19%		12.90%		0.91		15.18%		0.89		2.1187381178		0.021		0.491%		38.0		38.122		38.8		101.72%		0.005006836		0.022		1.840

		20000.00		0.46%		35.49		127000.0		1.97		250716.2		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		0.91		15.18%		0.89		2.174641297		0.022		0.504%		39.0		39.099		39.8		101.72%		0.0051352141		0.022		1.891

		20500.00		0.47%		36.38		127000.0		2.02		257161.4		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		0.91		15.18%		0.89		2.2305445042		0.023		0.516%		40.0		40.076		40.8		101.72%		0.0052635924		0.023		1.942

		21000.00		0.48%		37.27		127000.0		2.08		263606.7		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		0.91		15.18%		0.89		2.2864477372		0.023		0.529%		41.0		41.054		41.8		101.72%		0.0053919706		0.024		1.992

		21500.00		0.49%		38.16		127000.0		2.13		270051.9		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		0.91		15.18%		0.89		2.3423509944		0.024		0.541%		41.9		42.031		42.8		101.72%		0.0055203489		0.024		2.043

		22000.00		0.50%		39.04		127000.0		2.18		276497.2		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		0.91		15.18%		0.89		2.3982542738		0.024		0.554%		42.9		43.009		43.8		101.72%		0.0056487273		0.025		2.094

		22500.00		0.52%		39.93		127000.0		2.23		282942.4		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		0.91		15.18%		0.89		2.4541575741		0.025		0.567%		43.9		43.986		44.7		101.72%		0.0057771057		0.025		2.145

		23000.00		0.53%		40.82		127000.0		2.28		289387.7		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		0.91		15.18%		0.89		2.5100608938		0.025		0.579%		44.9		44.964		45.7		101.72%		0.0059054841		0.026		2.195

		23500.00		0.54%		41.71		127000.0		2.33		295832.9		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.91		15.18%		0.89		2.5659642317		0.026		0.592%		45.8		45.941		46.7		101.72%		0.0060338626		0.026		2.246

		24000.00		0.55%		42.59		127000.0		2.38		302278.2		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.91		15.18%		0.89		2.6218675866		0.026		0.604%		46.8		46.919		47.7		101.72%		0.0061622411		0.027		2.297

		24500.00		0.56%		43.48		127000.0		2.43		308723.4		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.91		15.18%		0.89		2.6777709575		0.027		0.617%		47.8		47.896		48.7		101.72%		0.0062906196		0.027		2.348

		25000.00		0.57%		44.37		127000.0		2.48		315168.7		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.91		15.18%		0.89		2.7336743433		0.027		0.630%		48.8		48.874		49.7		101.72%		0.0064189982		0.028		2.398





































































































































































































Table 2C 30 Metric

		Table 2 Helix Dosage  Class:				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		1										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		1.0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		3870.96		mm2								Sections between 3" & 4" the difference is

		Width		1000.00		mm

		Fy		500		Mpa								Sections between 2" & 3" the difference is

		Helix Density		7745.2		kg/m3								Sections between 1" & 2" the difference is

		f'c		30		Mpa

		αh		16.129		mm2

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev

		Ahf		Helix Test Area				0.2037023		0.00000362

		Hl		Helix Linear Term				101.50		10.5

		h		Height				127.00		10.16								calculated values				1.72%		0.87%

		Ho		Helix Orientation variation				(see below)



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-538.8		458.30

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		10.5





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(w/o h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/m2)		Volume Fraction		Helix Dosage (kg/m3)		Tension zone area using unit width
(mm2)		Tensile unit force
(Mpa)		Tensile force, FH
(N/m)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(Mpa)		# of Helix per unit area, Hu
(#/mm2)		Volume Fraction		Helix Dosage (kg/m3)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		2000.00		0.05%		3.55		127000.0		0.1888097216		23978.8		0.0018%		10.34%		25.00%		8.00%		1.91%		27.12%		0.81593		28.28%		0.81		0.2314036999		0.002420		0.055%		4.2942		4.350		4.4		100.87%		0.000566543		0.002		0.064

		2500.00		0.06%		4.44		127000.0		0.2395597216		30424.1		0.0018%		10.34%		24.00%		8.00%		1.51%		26.17%		0.82		27.37%		0.81		0.2915195403		0.003012		0.069%		5.3		5.399		5.4		100.90%		0.000703366		0.003		0.115

		3000.00		0.07%		5.32		127000.0		0.2903097216		36869.3		0.0018%		10.34%		22.32%		8.00%		1.24%		24.63%		0.83		25.90%		0.82		0.3492064663		0.003580		0.082%		6.4		6.404		6.5		100.95%		0.0008347609		0.004		0.165

		3500.00		0.08%		6.21		127000.0		0.3410597216		43314.6		0.0018%		10.34%		20.75%		8.00%		1.06%		23.21%		0.84		24.55%		0.83		0.4059215802		0.004139		0.095%		7.3		7.393		7.5		101.01%		0.0009641354		0.004		0.216

		4000.00		0.09%		7.10		127000.0		0.3918097216		49759.8		0.0018%		10.34%		19.30%		8.00%		0.92%		21.92%		0.85		23.33%		0.84		0.461815088		0.004690		0.107%		8.3		8.367		8.5		101.07%		0.001091827		0.005		0.267

		4500.00		0.10%		7.99		127000.0		0.4425597216		56205.1		0.0018%		10.34%		17.95%		8.00%		0.82%		20.73%		0.86		22.22%		0.85		0.517020397		0.005234		0.120%		9.3		9.330		9.4		101.12%		0.0012181341		0.005		0.318

		5000.00		0.11%		8.87		127000.0		0.4933097216		62650.3		0.0018%		10.34%		16.69%		8.00%		0.73%		19.65%		0.86		21.22%		0.85		0.5716557741		0.005772		0.132%		10.2		10.283		10.4		101.18%		0.0013433197		0.006		0.368

		5500.00		0.13%		9.76		127000.0		0.5440597216		69095.6		0.0018%		10.34%		15.53%		8.00%		0.66%		18.67%		0.87		20.31%		0.86		0.6258258738		0.006306		0.144%		11.2		11.228		11.4		101.24%		0.0014676141		0.006		0.419

		6000.00		0.14%		10.65		127000.0		0.5948097216		75540.8		0.0018%		10.34%		14.44%		8.00%		0.61%		17.77%		0.88		19.49%		0.86		0.6796230727		0.006836		0.157%		12.1		12.167		12.3		101.30%		0.0015912183		0.007		0.470

		6500.00		0.15%		11.54		127000.0		0.6455597216		81986.1		0.0018%		10.34%		13.43%		8.00%		0.56%		16.96%		0.88		18.75%		0.87		0.7331286172		0.007363		0.169%		13.1		13.100		13.3		101.35%		0.0017143062		0.007		0.521

		7000.00		0.16%		12.42		127000.0		0.6963097216		88431.3		0.0018%		10.34%		12.49%		8.00%		0.52%		16.23%		0.89		18.09%		0.87		0.7864136101		0.007888		0.181%		14.0		14.031		14.2		101.41%		0.0018370275		0.008		0.571

		7500.00		0.17%		13.31		127000.0		0.7470597216		94876.6		0.0018%		10.34%		11.61%		8.00%		0.48%		15.56%		0.89		17.50%		0.88		0.8395398684		0.008411		0.193%		14.9		14.958		15.2		101.46%		0.0019595092		0.009		0.622

		8000.00		0.18%		14.20		127000.0		0.7978097216		101321.8		0.0018%		10.34%		10.80%		8.00%		0.45%		14.96%		0.89		16.97%		0.88		0.8925606849		0.008934		0.205%		15.9		15.884		16.1		101.51%		0.0020818581		0.009		0.673

		8500.00		0.19%		15.09		127000.0		0.8485597216		107767.1		0.0018%		10.34%		10.05%		8.00%		0.43%		14.43%		0.90		16.50%		0.88		0.9455215204		0.009455		0.217%		16.8		16.809		17.1		101.56%		0.0022041625		0.010		0.724

		9000.00		0.21%		15.97		127000.0		0.8993097216		114212.3		0.0018%		10.34%		9.34%		8.00%		0.40%		13.94%		0.90		16.08%		0.89		0.9984606523		0.009977		0.229%		17.7		17.733		18.0		101.61%		0.0023264945		0.010		0.774

		9500.00		0.22%		16.86		127000.0		0.9500597216		120657.6		0.0018%		10.34%		8.69%		8.00%		0.38%		13.51%		0.90		15.71%		0.89		1.0514097969		0.010499		0.241%		18.6		18.658		19.0		101.66%		0.0024489112		0.011		0.825

		10000.00		0.23%		17.75		127000.0		1.0008097216		127102.8		0.0018%		10.34%		8.08%		8.00%		0.36%		13.13%		0.91		15.38%		0.89		1.1043947177		0.011021		0.253%		19.6		19.584		19.9		101.70%		0.0025714569		0.011		0.876

		10500.00		0.24%		18.63		127000.0		1.0515597216		133548.1		0.0018%		10.34%		7.70%		8.00%		0.34%		12.90%		0.91		15.18%		0.89		1.1583868103		0.011552		0.265%		20.5		20.527		20.9		101.72%		0.0026960436		0.012		0.927

		11000.00		0.25%		19.52		127000.0		1.1023097216		139993.3		0.0018%		10.34%		7.70%		8.00%		0.33%		12.90%		0.91		15.18%		0.89		1.2142887215		0.012103		0.277%		21.5		21.505		21.9		101.72%		0.0028244193		0.012		0.977

		11500.00		0.26%		20.41		127000.0		1.1530597216		146438.6		0.0018%		10.34%		7.70%		8.00%		0.31%		12.90%		0.91		15.18%		0.89		1.2701907934		0.012654		0.290%		22.5		22.482		22.9		101.72%		0.0029527952		0.013		1.028

		12000.00		0.27%		21.30		127000.0		1.2038097216		152883.8		0.0018%		10.34%		7.70%		8.00%		0.30%		12.90%		0.91		15.18%		0.89		1.3260930055		0.013205		0.303%		23.4		23.460		23.9		101.72%		0.0030811715		0.013		1.079

		12500.00		0.29%		22.18		127000.0		1.2545597216		159329.1		0.0018%		10.34%		7.70%		8.00%		0.29%		12.90%		0.91		15.18%		0.89		1.381995341		0.013756		0.315%		24.4		24.437		24.9		101.72%		0.003209548		0.014		1.130

		13000.00		0.30%		23.07		127000.0		1.3053097216		165774.3		0.0018%		10.34%		7.70%		8.00%		0.28%		12.90%		0.91		15.18%		0.89		1.4378977854		0.014306		0.328%		25.4		25.415		25.9		101.72%		0.0033379247		0.015		1.180

		13500.00		0.31%		23.96		127000.0		1.3560597216		172219.6		0.0018%		10.34%		7.70%		8.00%		0.27%		12.90%		0.91		15.18%		0.89		1.4938003265		0.014857		0.340%		26.4		26.392		26.8		101.72%		0.0034663016		0.015		1.231

		14000.00		0.32%		24.85		127000.0		1.4068097216		178664.8		0.0018%		10.34%		7.70%		8.00%		0.26%		12.90%		0.91		15.18%		0.89		1.5497029538		0.015408		0.353%		27.3		27.370		27.8		101.72%		0.0035946787		0.016		1.282

		14500.00		0.33%		25.73		127000.0		1.4575597216		185110.1		0.0018%		10.34%		7.70%		8.00%		0.25%		12.90%		0.91		15.18%		0.89		1.6056056583		0.015959		0.366%		28.3		28.347		28.8		101.72%		0.0037230559		0.016		1.333

		15000.00		0.34%		26.62		127000.0		1.5083097216		191555.3		0.0018%		10.34%		7.70%		8.00%		0.24%		12.90%		0.91		15.18%		0.89		1.6615084323		0.016509		0.378%		29.3		29.324		29.8		101.72%		0.0038514333		0.017		1.383

		15500.00		0.36%		27.51		127000.0		1.5590597216		198000.6		0.0018%		10.34%		7.70%		8.00%		0.23%		12.90%		0.91		15.18%		0.89		1.717411269		0.017060		0.391%		30.3		30.302		30.8		101.72%		0.0039798108		0.017		1.434

		16000.00		0.37%		28.40		127000.0		1.6098097216		204445.8		0.0018%		10.34%		7.70%		8.00%		0.22%		12.90%		0.91		15.18%		0.89		1.7733141624		0.017611		0.404%		31.3		31.279		31.8		101.72%		0.0041081884		0.018		1.485

		16500.00		0.38%		29.28		127000.0		1.6605597216		210891.1		0.0018%		10.34%		7.70%		8.00%		0.22%		12.90%		0.91		15.18%		0.89		1.8292171073		0.018162		0.416%		32.2		32.257		32.8		101.72%		0.0042365661		0.018		1.536

		17000.00		0.39%		30.17		127000.0		1.7113097216		217336.3		0.0018%		10.34%		7.70%		8.00%		0.21%		12.90%		0.91		15.18%		0.89		1.8851200992		0.018712		0.429%		33.2		33.234		33.8		101.72%		0.0043649439		0.019		1.586

		17500.00		0.40%		31.06		127000.0		1.7620597216		223781.6		0.0018%		10.34%		7.70%		8.00%		0.20%		12.90%		0.91		15.18%		0.89		1.9410231339		0.019263		0.441%		34.2		34.212		34.8		101.72%		0.0044933218		0.020		1.637

		18000.00		0.41%		31.94		127000.0		1.8128097216		230226.8		0.0018%		10.34%		7.70%		8.00%		0.20%		12.90%		0.91		15.18%		0.89		1.996926208		0.019814		0.454%		35.2		35.189		35.8		101.72%		0.0046216998		0.020		1.688

		18500.00		0.42%		32.83		127000.0		1.8635597216		236672.1		0.0018%		10.34%		7.70%		8.00%		0.19%		12.90%		0.91		15.18%		0.89		2.0528293182		0.020365		0.467%		36.1		36.167		36.8		101.72%		0.0047500779		0.021		1.739

		19000.00		0.44%		33.72		127000.0		1.9143097216		243117.3		0.0018%		10.34%		7.70%		8.00%		0.19%		12.90%		0.91		15.18%		0.89		2.1087324615		0.020915		0.479%		37.1		37.144		37.8		101.72%		0.004878456		0.021		1.789

		19500.00		0.45%		34.61		127000.0		1.9650597216		249562.6		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		0.91		15.18%		0.89		2.1646356355		0.021466		0.492%		38.1		38.122		38.8		101.72%		0.0050068342		0.022		1.840

		20000.00		0.46%		35.49		127000.0		2.0158097216		256007.8		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		0.91		15.18%		0.89		2.2205388379		0.022017		0.504%		39.1		39.099		39.8		101.72%		0.0051352124		0.022		1.891

		20500.00		0.47%		36.38		127000.0		2.0665597216		262453.1		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		0.91		15.18%		0.89		2.2764420665		0.022568		0.517%		40.1		40.076		40.8		101.72%		0.0052635907		0.023		1.942

		21000.00		0.48%		37.27		127000.0		2.1173097216		268898.3		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		0.91		15.18%		0.89		2.3323453194		0.023119		0.530%		41.0		41.054		41.8		101.72%		0.005391969		0.024		1.992

		21500.00		0.49%		38.16		127000.0		2.1680597216		275343.6		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		0.91		15.18%		0.89		2.388248595		0.023669		0.542%		42.0		42.031		42.8		101.72%		0.0055203474		0.024		2.043

		22000.00		0.50%		39.04		127000.0		2.2188097216		281788.8		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		0.91		15.18%		0.89		2.4441518916		0.024220		0.555%		43.0		43.009		43.8		101.72%		0.0056487258		0.025		2.094

		22500.00		0.52%		39.93		127000.0		2.2695597216		288234.1		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		0.91		15.18%		0.89		2.500055208		0.024771		0.568%		44.0		43.986		44.7		101.72%		0.0057771043		0.025		2.145

		23000.00		0.53%		40.82		127000.0		2.3203097216		294679.3		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		0.91		15.18%		0.89		2.5559585427		0.025322		0.580%		44.9		44.964		45.7		101.72%		0.0059054828		0.026		2.195

		23500.00		0.54%		41.71		127000.0		2.3710597216		301124.6		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.91		15.18%		0.89		2.6118618947		0.025872		0.593%		45.9		45.941		46.7		101.72%		0.0060338613		0.026		2.246

		24000.00		0.55%		42.59		127000.0		2.4218097216		307569.8		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.91		15.18%		0.89		2.6677652627		0.026423		0.605%		46.9		46.919		47.7		101.72%		0.0061622399		0.027		2.297

		24500.00		0.56%		43.48		127000.0		2.4725597216		314015.1		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.91		15.18%		0.89		2.7236686459		0.026974		0.618%		47.9		47.896		48.7		101.72%		0.0062906185		0.027		2.348

		25000.00		0.57%		44.37		127000.0		2.5233097216		320460.3		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		0.91		15.18%		0.89		2.7795720433		0.027525		0.631%		48.8		48.874		49.7		101.72%		0.0064189971		0.028		2.398





































































































































































































Table 2C 40 Metric

		Table 2 Helix Dosage  Class:				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		1										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		1.0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		3870.96		mm2								Sections between 3" & 4" the difference is

		Width		1000.00		mm

		Fy		500		Mpa								Sections between 2" & 3" the difference is

		Helix Density		7745.2		kg/m3								Sections between 1" & 2" the difference is

		f'c		40		Mpa

		αh		16.129		mm2

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev

		Ahf		Helix Test Area				0.2037023		0.00000362

		Hl		Helix Linear Term				101.50		10.5

		h		Height				127.00		10.16								calculated values				1.72%		0.87%

		Ho		Helix Orientation variation				(see below)



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-538.8		458.30

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		10.5





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(w/o h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/m2)		Volume Fraction		Helix Dosage (kg/m3)		Tension zone area using unit width
(mm2)		Tensile unit force
(Mpa)		Tensile force, FH
(N/m)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(Mpa)		# of Helix per unit area, Hu
(#/mm2)		Volume Fraction		Helix Dosage (kg/m3)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		2000.00		0.05%		3.55		127000.0		0.23		29270.5		0.0018%		10.34%		25.00%		8.00%		1.57%		27.10%		0.82		28.26%		0.81		0.2824231019		0.003		0.058%		4.4577		4.349		4.4		100.87%		0.0005664527		0.002		0.064

		2500.00		0.06%		4.44		127000.0		0.28		35715.8		0.0018%		10.34%		24.00%		8.00%		1.28%		26.16%		0.82		27.36%		0.81		0.342193056		0.003		0.071%		5.5		5.399		5.4		100.90%		0.000703306		0.003		0.115

		3000.00		0.07%		5.32		127000.0		0.33		42161.0		0.0018%		10.34%		22.32%		8.00%		1.09%		24.62%		0.83		25.89%		0.82		0.3993041752		0.004		0.084%		6.5		6.404		6.5		100.95%		0.000834717		0.004		0.165

		3500.00		0.08%		6.21		127000.0		0.38		48606.3		0.0018%		10.34%		20.75%		8.00%		0.94%		23.21%		0.84		24.55%		0.83		0.455495344		0.004		0.097%		7.5		7.392		7.5		101.01%		0.0009641015		0.004		0.216

		4000.00		0.09%		7.10		127000.0		0.43		55051.5		0.0018%		10.34%		19.30%		8.00%		0.83%		21.91%		0.85		23.33%		0.84		0.5109128439		0.005		0.109%		8.5		8.367		8.5		101.07%		0.0010917998		0.005		0.267

		4500.00		0.10%		7.99		127000.0		0.48		61496.8		0.0018%		10.34%		17.95%		8.00%		0.75%		20.73%		0.86		22.22%		0.85		0.5656862766		0.005		0.122%		9.4		9.330		9.4		101.12%		0.0012181116		0.005		0.318

		5000.00		0.11%		8.87		127000.0		0.53		67942.0		0.0018%		10.34%		16.69%		8.00%		0.67%		19.65%		0.86		21.22%		0.85		0.6199303462		0.006		0.134%		10.4		10.283		10.4		101.18%		0.0013433007		0.006		0.368

		5500.00		0.13%		9.76		127000.0		0.59		74387.3		0.0018%		10.34%		15.53%		8.00%		0.62%		18.67%		0.87		20.31%		0.86		0.6737464088		0.006		0.146%		11.3		11.228		11.4		101.24%		0.0014675977		0.006		0.419

		6000.00		0.14%		10.65		127000.0		0.64		80832.5		0.0018%		10.34%		14.44%		8.00%		0.57%		17.77%		0.88		19.49%		0.86		0.7272237968		0.007		0.158%		12.2		12.166		12.3		101.30%		0.001591204		0.007		0.470

		6500.00		0.15%		11.54		127000.0		0.69		87277.8		0.0018%		10.34%		13.43%		8.00%		0.53%		16.96%		0.88		18.75%		0.87		0.7804409441		0.007		0.170%		13.2		13.100		13.3		101.35%		0.0017142936		0.007		0.521

		7000.00		0.16%		12.42		127000.0		0.74		93723.0		0.0018%		10.34%		12.49%		8.00%		0.49%		16.22%		0.89		18.09%		0.87		0.8334663501		0.008		0.182%		14.1		14.030		14.2		101.41%		0.0018370163		0.008		0.571

		7500.00		0.17%		13.31		127000.0		0.79		100168.3		0.0018%		10.34%		11.61%		8.00%		0.46%		15.56%		0.89		17.50%		0.88		0.8863594154		0.008		0.194%		15.0		14.958		15.2		101.46%		0.0019594991		0.009		0.622

		8000.00		0.18%		14.20		127000.0		0.84		106613.5		0.0018%		10.34%		10.80%		8.00%		0.43%		14.96%		0.89		16.97%		0.88		0.939171184		0.009		0.206%		15.9		15.884		16.1		101.51%		0.0020818489		0.009		0.673

		8500.00		0.19%		15.09		127000.0		0.89		113058.8		0.0018%		10.34%		10.05%		8.00%		0.41%		14.43%		0.90		16.50%		0.88		0.9919450206		0.010		0.218%		16.9		16.809		17.1		101.56%		0.0022041543		0.010		0.724

		9000.00		0.21%		15.97		127000.0		0.94		119504.0		0.0018%		10.34%		9.34%		8.00%		0.38%		13.94%		0.90		16.08%		0.89		1.0447172457		0.010		0.230%		17.8		17.733		18.0		101.61%		0.0023264869		0.010		0.774

		9500.00		0.22%		16.86		127000.0		0.99		125949.3		0.0018%		10.34%		8.69%		8.00%		0.36%		13.51%		0.90		15.70%		0.89		1.0975177485		0.011		0.242%		18.7		18.658		19.0		101.66%		0.0024489043		0.011		0.825

		10000.00		0.23%		17.75		127000.0		1.04		132394.5		0.0018%		10.34%		8.08%		8.00%		0.35%		13.13%		0.91		15.38%		0.89		1.1503705879		0.011		0.253%		19.6		19.584		19.9		101.70%		0.0025714505		0.011		0.876

		10500.00		0.24%		18.63		127000.0		1.09		138839.8		0.0018%		10.34%		7.70%		8.00%		0.33%		12.90%		0.91		15.18%		0.89		1.2042832767		0.012		0.266%		20.6		20.527		20.9		101.72%		0.0026960377		0.012		0.927

		11000.00		0.25%		19.52		127000.0		1.14		145285.0		0.0018%		10.34%		7.70%		8.00%		0.32%		12.90%		0.91		15.18%		0.89		1.2601853214		0.012		0.278%		21.6		21.505		21.9		101.72%		0.0028244139		0.012		0.977

		11500.00		0.26%		20.41		127000.0		1.19		151730.3		0.0018%		10.34%		7.70%		8.00%		0.30%		12.90%		0.91		15.18%		0.89		1.3160875098		0.013		0.291%		22.5		22.482		22.9		101.72%		0.0029527903		0.013		1.028

		12000.00		0.27%		21.30		127000.0		1.25		158175.5		0.0018%		10.34%		7.70%		8.00%		0.29%		12.90%		0.91		15.18%		0.89		1.3719898243		0.013		0.304%		23.5		23.460		23.9		101.72%		0.003081167		0.013		1.079

		12500.00		0.29%		22.18		127000.0		1.30		164620.8		0.0018%		10.34%		7.70%		8.00%		0.28%		12.90%		0.91		15.18%		0.89		1.4278922501		0.014		0.316%		24.5		24.437		24.9		101.72%		0.0032095438		0.014		1.130

		13000.00		0.30%		23.07		127000.0		1.35		171066.0		0.0018%		10.34%		7.70%		8.00%		0.27%		12.90%		0.91		15.18%		0.89		1.4837947747		0.014		0.329%		25.5		25.415		25.9		101.72%		0.0033379208		0.015		1.180

		13500.00		0.31%		23.96		127000.0		1.40		177511.3		0.0018%		10.34%		7.70%		8.00%		0.26%		12.90%		0.91		15.18%		0.89		1.5396973873		0.015		0.341%		26.4		26.392		26.8		101.72%		0.003466298		0.015		1.231

		14000.00		0.32%		24.85		127000.0		1.45		183956.5		0.0018%		10.34%		7.70%		8.00%		0.25%		12.90%		0.91		15.18%		0.89		1.5956000786		0.015		0.354%		27.4		27.370		27.8		101.72%		0.0035946754		0.016		1.282

		14500.00		0.33%		25.73		127000.0		1.50		190401.8		0.0018%		10.34%		7.70%		8.00%		0.24%		12.90%		0.91		15.18%		0.89		1.6515028407		0.016		0.367%		28.4		28.347		28.8		101.72%		0.0037230528		0.016		1.333

		15000.00		0.34%		26.62		127000.0		1.55		196847.0		0.0018%		10.34%		7.70%		8.00%		0.23%		12.90%		0.91		15.18%		0.89		1.7074056666		0.017		0.379%		29.4		29.324		29.8		101.72%		0.0038514304		0.017		1.383

		15500.00		0.36%		27.51		127000.0		1.60		203292.3		0.0018%		10.34%		7.70%		8.00%		0.23%		12.90%		0.91		15.18%		0.89		1.7633085503		0.017		0.392%		30.4		30.302		30.8		101.72%		0.0039798081		0.017		1.434

		16000.00		0.37%		28.40		127000.0		1.65		209737.5		0.0018%		10.34%		7.70%		8.00%		0.22%		12.90%		0.91		15.18%		0.89		1.8192114863		0.018		0.404%		31.3		31.279		31.8		101.72%		0.0041081859		0.018		1.485

		16500.00		0.38%		29.28		127000.0		1.70		216182.8		0.0018%		10.34%		7.70%		8.00%		0.21%		12.90%		0.91		15.18%		0.89		1.8751144701		0.018		0.417%		32.3		32.257		32.8		101.72%		0.0042365637		0.018		1.536

		17000.00		0.39%		30.17		127000.0		1.75		222628.0		0.0018%		10.34%		7.70%		8.00%		0.21%		12.90%		0.91		15.18%		0.89		1.9310174975		0.019		0.430%		33.3		33.234		33.8		101.72%		0.0043649417		0.019		1.586

		17500.00		0.40%		31.06		127000.0		1.80		229073.3		0.0018%		10.34%		7.70%		8.00%		0.20%		12.90%		0.91		15.18%		0.89		1.9869205648		0.019		0.442%		34.3		34.212		34.8		101.72%		0.0044933197		0.020		1.637

		18000.00		0.41%		31.94		127000.0		1.85		235518.5		0.0018%		10.34%		7.70%		8.00%		0.19%		12.90%		0.91		15.18%		0.89		2.0428236687		0.020		0.455%		35.2		35.189		35.8		101.72%		0.0046216978		0.020		1.688

		18500.00		0.42%		32.83		127000.0		1.91		241963.8		0.0018%		10.34%		7.70%		8.00%		0.19%		12.90%		0.91		15.18%		0.89		2.0987268063		0.020		0.468%		36.2		36.167		36.8		101.72%		0.004750076		0.021		1.739

		19000.00		0.44%		33.72		127000.0		1.96		248409.0		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		0.91		15.18%		0.89		2.154629975		0.021		0.480%		37.2		37.144		37.8		101.72%		0.0048784542		0.021		1.789

		19500.00		0.45%		34.61		127000.0		2.01		254854.3		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		0.91		15.18%		0.89		2.2105331724		0.022		0.493%		38.2		38.122		38.8		101.72%		0.0050068325		0.022		1.840

		20000.00		0.46%		35.49		127000.0		2.06		261299.5		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		0.91		15.18%		0.89		2.2664363964		0.022		0.505%		39.1		39.099		39.8		101.72%		0.0051352108		0.022		1.891

		20500.00		0.47%		36.38		127000.0		2.11		267744.8		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		0.91		15.18%		0.89		2.3223396451		0.023		0.518%		40.1		40.076		40.8		101.72%		0.0052635891		0.023		1.942

		21000.00		0.48%		37.27		127000.0		2.16		274190.0		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		0.91		15.18%		0.89		2.3782429168		0.023		0.531%		41.1		41.054		41.8		101.72%		0.0053919676		0.024		1.992

		21500.00		0.49%		38.16		127000.0		2.21		280635.3		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		0.91		15.18%		0.89		2.4341462098		0.024		0.543%		42.1		42.031		42.8		101.72%		0.005520346		0.024		2.043

		22000.00		0.50%		39.04		127000.0		2.26		287080.5		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		0.91		15.18%		0.89		2.4900495227		0.024		0.556%		43.1		43.009		43.8		101.72%		0.0056487245		0.025		2.094

		22500.00		0.52%		39.93		127000.0		2.31		293525.8		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		0.91		15.18%		0.89		2.5459528543		0.025		0.569%		44.0		43.986		44.7		101.72%		0.005777103		0.025		2.145

		23000.00		0.53%		40.82		127000.0		2.36		299971.0		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.91		15.18%		0.89		2.6018562032		0.025		0.581%		45.0		44.964		45.7		101.72%		0.0059054816		0.026		2.195

		23500.00		0.54%		41.71		127000.0		2.41		306416.3		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.91		15.18%		0.89		2.6577595684		0.026		0.594%		46.0		45.941		46.7		101.72%		0.0060338602		0.026		2.246

		24000.00		0.55%		42.59		127000.0		2.46		312861.5		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.91		15.18%		0.89		2.713662949		0.026		0.606%		47.0		46.919		47.7		101.72%		0.0061622388		0.027		2.297

		24500.00		0.56%		43.48		127000.0		2.51		319306.8		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		0.91		15.18%		0.89		2.7695663439		0.027		0.619%		47.9		47.896		48.7		101.72%		0.0062906174		0.027		2.348

		25000.00		0.57%		44.37		127000.0		2.56		325752.0		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		0.91		15.18%		0.89		2.8254697524		0.028		0.632%		48.9		48.874		49.7		101.72%		0.0064189961		0.028		2.398





































































































































































































Table 2Cs 20 Metric

		Table 2 Helix Dosage  Class:				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		1										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		0.0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		3870.96		mm2								Sections between 3" & 4" the difference is

		Width		1000.00		mm

		Fy		500		Mpa								Sections between 2" & 3" the difference is

		Helix Density		7745.2		kg/m3								Sections between 1" & 2" the difference is

		f'c		20		Mpa

		αh		16.129		mm2

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev

		Ahf		Helix Test Area				0.2037023		0.00000362

		Hl		Helix Linear Term				101.50		10.5

		h		Height				127.00		10.16								calculated values				0.00%		0.00%

		Ho		Helix Orientation variation				(see below)



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-538.8		458.30

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		10.5





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(w/o h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/m2)		Volume Fraction		Helix Dosage (kg/m3)		Tension zone area using unit width
(mm2)		Tensile unit force
(Mpa)		Tensile force, FH
(N/m)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(Mpa)		# of Helix per unit area, Hu
(#/mm2)		Volume Fraction		Helix Dosage (kg/m3)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		2000.00		0.05%		3.55		127000.0		0.15		18687.2		0.0018%		10.34%		25.00%		8.00%		2.45%		27.17%		1.00		28.32%		1.00		0.147143055		0.002		0.046%		3.5494		3.549		3.5		100.00%		0.0004582729		0.002		0.064

		2500.00		0.06%		4.44		127000.0		0.20		25132.4		0.0018%		10.34%		24.00%		8.00%		1.82%		26.19%		1.00		27.39%		1.00		0.197893055		0.003		0.057%		4.4		4.437		4.4		100.00%		0.0005728411		0.003		0.115

		3000.00		0.07%		5.32		127000.0		0.25		31577.7		0.0018%		10.34%		22.32%		8.00%		1.45%		24.64%		1.00		25.91%		1.00		0.248643055		0.003		0.069%		5.3		5.324		5.3		100.00%		0.0006874093		0.003		0.165

		3500.00		0.08%		6.21		127000.0		0.30		38022.9		0.0018%		10.34%		20.75%		8.00%		1.21%		23.22%		1.00		24.56%		1.00		0.299393055		0.004		0.080%		6.2		6.211		6.2		100.00%		0.0008019776		0.004		0.216

		4000.00		0.09%		7.10		127000.0		0.35		44468.2		0.0018%		10.34%		19.30%		8.00%		1.03%		21.92%		1.00		23.34%		1.00		0.350143055		0.004		0.092%		7.1		7.099		7.1		100.00%		0.0009165458		0.004		0.267

		4500.00		0.10%		7.99		127000.0		0.40		50913.4		0.0018%		10.34%		17.95%		8.00%		0.90%		20.74%		1.00		22.23%		1.00		0.400893055		0.005		0.103%		8.0		7.986		8.0		100.00%		0.001031114		0.005		0.318

		5000.00		0.11%		8.87		127000.0		0.45		57358.7		0.0018%		10.34%		16.69%		8.00%		0.80%		19.66%		1.00		21.22%		1.00		0.451643055		0.005		0.115%		8.9		8.874		8.9		100.00%		0.0011456822		0.005		0.368

		5500.00		0.13%		9.76		127000.0		0.50		63803.9		0.0018%		10.34%		15.53%		8.00%		0.72%		18.67%		1.00		20.31%		1.00		0.502393055		0.006		0.126%		9.8		9.761		9.8		100.00%		0.0012602504		0.006		0.419

		6000.00		0.14%		10.65		127000.0		0.55		70249.2		0.0018%		10.34%		14.44%		8.00%		0.65%		17.77%		1.00		19.49%		1.00		0.553143055		0.006		0.137%		10.6		10.648		10.6		100.00%		0.0013748187		0.006		0.470

		6500.00		0.15%		11.54		127000.0		0.60		76694.4		0.0018%		10.34%		13.43%		8.00%		0.60%		16.96%		1.00		18.75%		1.00		0.603893055		0.007		0.149%		11.5		11.536		11.5		100.00%		0.0014893869		0.007		0.521

		7000.00		0.16%		12.42		127000.0		0.65		83139.7		0.0018%		10.34%		12.49%		8.00%		0.55%		16.23%		1.00		18.09%		1.00		0.654643055		0.007		0.160%		12.4		12.423		12.4		100.00%		0.0016039551		0.007		0.571

		7500.00		0.17%		13.31		127000.0		0.71		89584.9		0.0018%		10.34%		11.61%		8.00%		0.51%		15.56%		1.00		17.50%		1.00		0.705393055		0.008		0.172%		13.3		13.310		13.3		100.00%		0.0017185233		0.008		0.622

		8000.00		0.18%		14.20		127000.0		0.76		96030.2		0.0018%		10.34%		10.80%		8.00%		0.48%		14.96%		1.00		16.97%		1.00		0.756143055		0.008		0.183%		14.2		14.198		14.2		100.00%		0.0018330916		0.008		0.673

		8500.00		0.19%		15.09		127000.0		0.81		102475.4		0.0018%		10.34%		10.05%		8.00%		0.45%		14.43%		1.00		16.50%		1.00		0.806893055		0.009		0.195%		15.1		15.085		15.1		100.00%		0.0019476598		0.009		0.724

		9000.00		0.21%		15.97		127000.0		0.86		108920.7		0.0018%		10.34%		9.34%		8.00%		0.42%		13.95%		1.00		16.08%		1.00		0.857643055		0.009		0.206%		16.0		15.972		16.0		100.00%		0.002062228		0.009		0.774

		9500.00		0.22%		16.86		127000.0		0.91		115365.9		0.0018%		10.34%		8.69%		8.00%		0.40%		13.52%		1.00		15.71%		1.00		0.908393055		0.010		0.218%		16.9		16.860		16.9		100.00%		0.0021767962		0.010		0.825

		10000.00		0.23%		17.75		127000.0		0.96		121811.2		0.0018%		10.34%		8.08%		8.00%		0.38%		13.13%		1.00		15.38%		1.00		0.959143055		0.010		0.229%		17.7		17.747		17.7		100.00%		0.0022913645		0.010		0.876

		10500.00		0.24%		18.63		127000.0		1.01		128256.4		0.0018%		10.34%		7.70%		8.00%		0.36%		12.90%		1.00		15.18%		1.00		1.009893055		0.011		0.241%		18.6		18.634		18.6		100.00%		0.0024059327		0.011		0.927

		11000.00		0.25%		19.52		127000.0		1.06		134701.7		0.0018%		10.34%		7.70%		8.00%		0.34%		12.90%		1.00		15.18%		1.00		1.060643055		0.011		0.252%		19.5		19.522		19.5		100.00%		0.0025205009		0.011		0.977

		11500.00		0.26%		20.41		127000.0		1.11		141146.9		0.0018%		10.34%		7.70%		8.00%		0.32%		12.90%		1.00		15.18%		1.00		1.111393055		0.012		0.264%		20.4		20.409		20.4		100.00%		0.0026350691		0.012		1.028

		12000.00		0.27%		21.30		127000.0		1.16		147592.2		0.0018%		10.34%		7.70%		8.00%		0.31%		12.90%		1.00		15.18%		1.00		1.162143055		0.012		0.275%		21.3		21.296		21.3		100.00%		0.0027496373		0.012		1.079

		12500.00		0.29%		22.18		127000.0		1.21		154037.4		0.0018%		10.34%		7.70%		8.00%		0.30%		12.90%		1.00		15.18%		1.00		1.212893055		0.013		0.286%		22.2		22.184		22.2		100.00%		0.0028642056		0.013		1.130

		13000.00		0.30%		23.07		127000.0		1.26		160482.7		0.0018%		10.34%		7.70%		8.00%		0.29%		12.90%		1.00		15.18%		1.00		1.263643055		0.013		0.298%		23.1		23.071		23.1		100.00%		0.0029787738		0.013		1.180

		13500.00		0.31%		23.96		127000.0		1.31		166927.9		0.0018%		10.34%		7.70%		8.00%		0.27%		12.90%		1.00		15.18%		1.00		1.314393055		0.014		0.309%		24.0		23.959		24.0		100.00%		0.003093342		0.014		1.231

		14000.00		0.32%		24.85		127000.0		1.37		173373.2		0.0018%		10.34%		7.70%		8.00%		0.26%		12.90%		1.00		15.18%		1.00		1.365143055		0.014		0.321%		24.8		24.846		24.8		100.00%		0.0032079102		0.014		1.282

		14500.00		0.33%		25.73		127000.0		1.42		179818.4		0.0018%		10.34%		7.70%		8.00%		0.25%		12.90%		1.00		15.18%		1.00		1.415893055		0.015		0.332%		25.7		25.733		25.7		100.00%		0.0033224785		0.015		1.333

		15000.00		0.34%		26.62		127000.0		1.47		186263.7		0.0018%		10.34%		7.70%		8.00%		0.25%		12.90%		1.00		15.18%		1.00		1.466643055		0.015		0.344%		26.6		26.621		26.6		100.00%		0.0034370467		0.015		1.383

		15500.00		0.36%		27.51		127000.0		1.52		192708.9		0.0018%		10.34%		7.70%		8.00%		0.24%		12.90%		1.00		15.18%		1.00		1.517393055		0.016		0.355%		27.5		27.508		27.5		100.00%		0.0035516149		0.016		1.434

		16000.00		0.37%		28.40		127000.0		1.57		199154.2		0.0018%		10.34%		7.70%		8.00%		0.23%		12.90%		1.00		15.18%		1.00		1.568143055		0.016		0.367%		28.4		28.395		28.4		100.00%		0.0036661831		0.016		1.485

		16500.00		0.38%		29.28		127000.0		1.62		205599.4		0.0018%		10.34%		7.70%		8.00%		0.22%		12.90%		1.00		15.18%		1.00		1.618893055		0.017		0.378%		29.3		29.283		29.3		100.00%		0.0037807513		0.017		1.536

		17000.00		0.39%		30.17		127000.0		1.67		212044.7		0.0018%		10.34%		7.70%		8.00%		0.22%		12.90%		1.00		15.18%		1.00		1.669643055		0.017		0.390%		30.2		30.170		30.2		100.00%		0.0038953196		0.017		1.586

		17500.00		0.40%		31.06		127000.0		1.72		218489.9		0.0018%		10.34%		7.70%		8.00%		0.21%		12.90%		1.00		15.18%		1.00		1.720393055		0.018		0.401%		31.1		31.057		31.1		100.00%		0.0040098878		0.018		1.637

		18000.00		0.41%		31.94		127000.0		1.77		224935.2		0.0018%		10.34%		7.70%		8.00%		0.20%		12.90%		1.00		15.18%		1.00		1.771143055		0.018		0.412%		31.9		31.945		31.9		100.00%		0.004124456		0.018		1.688

		18500.00		0.42%		32.83		127000.0		1.82		231380.4		0.0018%		10.34%		7.70%		8.00%		0.20%		12.90%		1.00		15.18%		1.00		1.821893055		0.019		0.424%		32.8		32.832		32.8		100.00%		0.0042390242		0.019		1.739

		19000.00		0.44%		33.72		127000.0		1.87		237825.7		0.0018%		10.34%		7.70%		8.00%		0.19%		12.90%		1.00		15.18%		1.00		1.872643055		0.019		0.435%		33.7		33.719		33.7		100.00%		0.0043535925		0.019		1.789

		19500.00		0.45%		34.61		127000.0		1.92		244270.9		0.0018%		10.34%		7.70%		8.00%		0.19%		12.90%		1.00		15.18%		1.00		1.923393055		0.020		0.447%		34.6		34.607		34.6		100.00%		0.0044681607		0.020		1.840

		20000.00		0.46%		35.49		127000.0		1.97		250716.2		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		1.00		15.18%		1.00		1.974143055		0.020		0.458%		35.5		35.494		35.5		100.00%		0.0045827289		0.020		1.891

		20500.00		0.47%		36.38		127000.0		2.02		257161.4		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		1.00		15.18%		1.00		2.024893055		0.021		0.470%		36.4		36.382		36.4		100.00%		0.0046972971		0.021		1.942

		21000.00		0.48%		37.27		127000.0		2.08		263606.7		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		1.00		15.18%		1.00		2.075643055		0.021		0.481%		37.3		37.269		37.3		100.00%		0.0048118654		0.021		1.992

		21500.00		0.49%		38.16		127000.0		2.13		270051.9		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		1.00		15.18%		1.00		2.126393055		0.022		0.493%		38.2		38.156		38.2		100.00%		0.0049264336		0.022		2.043

		22000.00		0.50%		39.04		127000.0		2.18		276497.2		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		1.00		15.18%		1.00		2.177143055		0.022		0.504%		39.0		39.044		39.0		100.00%		0.0050410018		0.022		2.094

		22500.00		0.52%		39.93		127000.0		2.23		282942.4		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		1.00		15.18%		1.00		2.227893055		0.023		0.516%		39.9		39.931		39.9		100.00%		0.00515557		0.023		2.145

		23000.00		0.53%		40.82		127000.0		2.28		289387.7		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		1.00		15.18%		1.00		2.278643055		0.023		0.527%		40.8		40.818		40.8		100.00%		0.0052701382		0.023		2.195

		23500.00		0.54%		41.71		127000.0		2.33		295832.9		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.329393055		0.024		0.538%		41.7		41.706		41.7		100.00%		0.0053847065		0.024		2.246

		24000.00		0.55%		42.59		127000.0		2.38		302278.2		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.380143055		0.024		0.550%		42.6		42.593		42.6		100.00%		0.0054992747		0.024		2.297

		24500.00		0.56%		43.48		127000.0		2.43		308723.4		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.430893055		0.025		0.561%		43.5		43.480		43.5		100.00%		0.0056138429		0.025		2.348

		25000.00		0.57%		44.37		127000.0		2.48		315168.7		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.481643055		0.025		0.573%		44.4		44.368		44.4		100.00%		0.0057284111		0.025		2.398





































































































































































































Table 2Cs 30 Metric

		Table 2 Helix Dosage  Class:				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		1										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		0.0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		3870.96		mm2								Sections between 3" & 4" the difference is

		Width		1000.00		mm

		Fy		500		Mpa								Sections between 2" & 3" the difference is

		Helix Density		7745.2		kg/m3								Sections between 1" & 2" the difference is

		f'c		30		Mpa

		αh		16.129		mm2

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev

		Ahf		Helix Test Area				0.2037023		0.00000362

		Hl		Helix Linear Term				101.50		10.5

		h		Height				127.00		10.16								calculated values				0.00%		0.00%

		Ho		Helix Orientation variation				(see below)



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-538.8		458.30

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		10.5





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(w/o h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/m2)		Volume Fraction		Helix Dosage (kg/m3)		Tension zone area using unit width
(mm2)		Tensile unit force
(Mpa)		Tensile force, FH
(N/m)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(Mpa)		# of Helix per unit area, Hu
(#/mm2)		Volume Fraction		Helix Dosage (kg/m3)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		2000.00		0.05%		3.55		127000.0		0.1888097216		23978.8		0.0018%		10.34%		25.00%		8.00%		1.91%		27.12%		1.00		28.28%		1.00		0.1888097216		0.002		0.046%		3.5494		3.549		3.5		100.00%		0.0004582729		0.002		0.064

		2500.00		0.06%		4.44		127000.0		0.2395597216		30424.1		0.0018%		10.34%		24.00%		8.00%		1.51%		26.17%		1.00		27.37%		1.00		0.2395597216		0.003		0.057%		4.4		4.437		4.4		100.00%		0.0005728411		0.003		0.115

		3000.00		0.07%		5.32		127000.0		0.2903097216		36869.3		0.0018%		10.34%		22.32%		8.00%		1.24%		24.63%		1.00		25.90%		1.00		0.2903097216		0.003		0.069%		5.3		5.324		5.3		100.00%		0.0006874093		0.003		0.165

		3500.00		0.08%		6.21		127000.0		0.3410597216		43314.6		0.0018%		10.34%		20.75%		8.00%		1.06%		23.21%		1.00		24.55%		1.00		0.3410597216		0.004		0.080%		6.2		6.211		6.2		100.00%		0.0008019776		0.004		0.216

		4000.00		0.09%		7.10		127000.0		0.3918097216		49759.8		0.0018%		10.34%		19.30%		8.00%		0.92%		21.92%		1.00		23.33%		1.00		0.3918097216		0.004		0.092%		7.1		7.099		7.1		100.00%		0.0009165458		0.004		0.267

		4500.00		0.10%		7.99		127000.0		0.4425597216		56205.1		0.0018%		10.34%		17.95%		8.00%		0.82%		20.73%		1.00		22.22%		1.00		0.4425597216		0.005		0.103%		8.0		7.986		8.0		100.00%		0.001031114		0.005		0.318

		5000.00		0.11%		8.87		127000.0		0.4933097216		62650.3		0.0018%		10.34%		16.69%		8.00%		0.73%		19.65%		1.00		21.22%		1.00		0.4933097216		0.005		0.115%		8.9		8.874		8.9		100.00%		0.0011456822		0.005		0.368

		5500.00		0.13%		9.76		127000.0		0.5440597216		69095.6		0.0018%		10.34%		15.53%		8.00%		0.66%		18.67%		1.00		20.31%		1.00		0.5440597216		0.006		0.126%		9.8		9.761		9.8		100.00%		0.0012602504		0.006		0.419

		6000.00		0.14%		10.65		127000.0		0.5948097216		75540.8		0.0018%		10.34%		14.44%		8.00%		0.61%		17.77%		1.00		19.49%		1.00		0.5948097216		0.006		0.137%		10.6		10.648		10.6		100.00%		0.0013748187		0.006		0.470

		6500.00		0.15%		11.54		127000.0		0.6455597216		81986.1		0.0018%		10.34%		13.43%		8.00%		0.56%		16.96%		1.00		18.75%		1.00		0.6455597216		0.007		0.149%		11.5		11.536		11.5		100.00%		0.0014893869		0.007		0.521

		7000.00		0.16%		12.42		127000.0		0.6963097216		88431.3		0.0018%		10.34%		12.49%		8.00%		0.52%		16.23%		1.00		18.09%		1.00		0.6963097216		0.007		0.160%		12.4		12.423		12.4		100.00%		0.0016039551		0.007		0.571

		7500.00		0.17%		13.31		127000.0		0.7470597216		94876.6		0.0018%		10.34%		11.61%		8.00%		0.48%		15.56%		1.00		17.50%		1.00		0.7470597216		0.008		0.172%		13.3		13.310		13.3		100.00%		0.0017185233		0.008		0.622

		8000.00		0.18%		14.20		127000.0		0.7978097216		101321.8		0.0018%		10.34%		10.80%		8.00%		0.45%		14.96%		1.00		16.97%		1.00		0.7978097216		0.008		0.183%		14.2		14.198		14.2		100.00%		0.0018330916		0.008		0.673

		8500.00		0.19%		15.09		127000.0		0.8485597216		107767.1		0.0018%		10.34%		10.05%		8.00%		0.43%		14.43%		1.00		16.50%		1.00		0.8485597216		0.009		0.195%		15.1		15.085		15.1		100.00%		0.0019476598		0.009		0.724

		9000.00		0.21%		15.97		127000.0		0.8993097216		114212.3		0.0018%		10.34%		9.34%		8.00%		0.40%		13.94%		1.00		16.08%		1.00		0.8993097216		0.009		0.206%		16.0		15.972		16.0		100.00%		0.002062228		0.009		0.774

		9500.00		0.22%		16.86		127000.0		0.9500597216		120657.6		0.0018%		10.34%		8.69%		8.00%		0.38%		13.51%		1.00		15.71%		1.00		0.9500597216		0.010		0.218%		16.9		16.860		16.9		100.00%		0.0021767962		0.010		0.825

		10000.00		0.23%		17.75		127000.0		1.0008097216		127102.8		0.0018%		10.34%		8.08%		8.00%		0.36%		13.13%		1.00		15.38%		1.00		1.0008097216		0.010		0.229%		17.7		17.747		17.7		100.00%		0.0022913645		0.010		0.876

		10500.00		0.24%		18.63		127000.0		1.0515597216		133548.1		0.0018%		10.34%		7.70%		8.00%		0.34%		12.90%		1.00		15.18%		1.00		1.0515597216		0.011		0.241%		18.6		18.634		18.6		100.00%		0.0024059327		0.011		0.927

		11000.00		0.25%		19.52		127000.0		1.1023097216		139993.3		0.0018%		10.34%		7.70%		8.00%		0.33%		12.90%		1.00		15.18%		1.00		1.1023097216		0.011		0.252%		19.5		19.522		19.5		100.00%		0.0025205009		0.011		0.977

		11500.00		0.26%		20.41		127000.0		1.1530597216		146438.6		0.0018%		10.34%		7.70%		8.00%		0.31%		12.90%		1.00		15.18%		1.00		1.1530597216		0.012		0.264%		20.4		20.409		20.4		100.00%		0.0026350691		0.012		1.028

		12000.00		0.27%		21.30		127000.0		1.2038097216		152883.8		0.0018%		10.34%		7.70%		8.00%		0.30%		12.90%		1.00		15.18%		1.00		1.2038097216		0.012		0.275%		21.3		21.296		21.3		100.00%		0.0027496373		0.012		1.079

		12500.00		0.29%		22.18		127000.0		1.2545597216		159329.1		0.0018%		10.34%		7.70%		8.00%		0.29%		12.90%		1.00		15.18%		1.00		1.2545597216		0.013		0.286%		22.2		22.184		22.2		100.00%		0.0028642056		0.013		1.130

		13000.00		0.30%		23.07		127000.0		1.3053097216		165774.3		0.0018%		10.34%		7.70%		8.00%		0.28%		12.90%		1.00		15.18%		1.00		1.3053097216		0.013		0.298%		23.1		23.071		23.1		100.00%		0.0029787738		0.013		1.180

		13500.00		0.31%		23.96		127000.0		1.3560597216		172219.6		0.0018%		10.34%		7.70%		8.00%		0.27%		12.90%		1.00		15.18%		1.00		1.3560597216		0.014		0.309%		24.0		23.959		24.0		100.00%		0.003093342		0.014		1.231

		14000.00		0.32%		24.85		127000.0		1.4068097216		178664.8		0.0018%		10.34%		7.70%		8.00%		0.26%		12.90%		1.00		15.18%		1.00		1.4068097216		0.014		0.321%		24.8		24.846		24.8		100.00%		0.0032079102		0.014		1.282

		14500.00		0.33%		25.73		127000.0		1.4575597216		185110.1		0.0018%		10.34%		7.70%		8.00%		0.25%		12.90%		1.00		15.18%		1.00		1.4575597216		0.015		0.332%		25.7		25.733		25.7		100.00%		0.0033224785		0.015		1.333

		15000.00		0.34%		26.62		127000.0		1.5083097216		191555.3		0.0018%		10.34%		7.70%		8.00%		0.24%		12.90%		1.00		15.18%		1.00		1.5083097216		0.015		0.344%		26.6		26.621		26.6		100.00%		0.0034370467		0.015		1.383

		15500.00		0.36%		27.51		127000.0		1.5590597216		198000.6		0.0018%		10.34%		7.70%		8.00%		0.23%		12.90%		1.00		15.18%		1.00		1.5590597216		0.016		0.355%		27.5		27.508		27.5		100.00%		0.0035516149		0.016		1.434

		16000.00		0.37%		28.40		127000.0		1.6098097216		204445.8		0.0018%		10.34%		7.70%		8.00%		0.22%		12.90%		1.00		15.18%		1.00		1.6098097216		0.016		0.367%		28.4		28.395		28.4		100.00%		0.0036661831		0.016		1.485

		16500.00		0.38%		29.28		127000.0		1.6605597216		210891.1		0.0018%		10.34%		7.70%		8.00%		0.22%		12.90%		1.00		15.18%		1.00		1.6605597216		0.017		0.378%		29.3		29.283		29.3		100.00%		0.0037807513		0.017		1.536

		17000.00		0.39%		30.17		127000.0		1.7113097216		217336.3		0.0018%		10.34%		7.70%		8.00%		0.21%		12.90%		1.00		15.18%		1.00		1.7113097216		0.017		0.390%		30.2		30.170		30.2		100.00%		0.0038953196		0.017		1.586

		17500.00		0.40%		31.06		127000.0		1.7620597216		223781.6		0.0018%		10.34%		7.70%		8.00%		0.20%		12.90%		1.00		15.18%		1.00		1.7620597216		0.018		0.401%		31.1		31.057		31.1		100.00%		0.0040098878		0.018		1.637

		18000.00		0.41%		31.94		127000.0		1.8128097216		230226.8		0.0018%		10.34%		7.70%		8.00%		0.20%		12.90%		1.00		15.18%		1.00		1.8128097216		0.018		0.412%		31.9		31.945		31.9		100.00%		0.004124456		0.018		1.688

		18500.00		0.42%		32.83		127000.0		1.8635597216		236672.1		0.0018%		10.34%		7.70%		8.00%		0.19%		12.90%		1.00		15.18%		1.00		1.8635597216		0.019		0.424%		32.8		32.832		32.8		100.00%		0.0042390242		0.019		1.739

		19000.00		0.44%		33.72		127000.0		1.9143097216		243117.3		0.0018%		10.34%		7.70%		8.00%		0.19%		12.90%		1.00		15.18%		1.00		1.9143097216		0.019		0.435%		33.7		33.719		33.7		100.00%		0.0043535925		0.019		1.789

		19500.00		0.45%		34.61		127000.0		1.9650597216		249562.6		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		1.00		15.18%		1.00		1.9650597216		0.020		0.447%		34.6		34.607		34.6		100.00%		0.0044681607		0.020		1.840

		20000.00		0.46%		35.49		127000.0		2.0158097216		256007.8		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		1.00		15.18%		1.00		2.0158097216		0.020		0.458%		35.5		35.494		35.5		100.00%		0.0045827289		0.020		1.891

		20500.00		0.47%		36.38		127000.0		2.0665597216		262453.1		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		1.00		15.18%		1.00		2.0665597216		0.021		0.470%		36.4		36.382		36.4		100.00%		0.0046972971		0.021		1.942

		21000.00		0.48%		37.27		127000.0		2.1173097216		268898.3		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		1.00		15.18%		1.00		2.1173097216		0.021		0.481%		37.3		37.269		37.3		100.00%		0.0048118654		0.021		1.992

		21500.00		0.49%		38.16		127000.0		2.1680597216		275343.6		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		1.00		15.18%		1.00		2.1680597216		0.022		0.493%		38.2		38.156		38.2		100.00%		0.0049264336		0.022		2.043

		22000.00		0.50%		39.04		127000.0		2.2188097216		281788.8		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		1.00		15.18%		1.00		2.2188097216		0.022		0.504%		39.0		39.044		39.0		100.00%		0.0050410018		0.022		2.094

		22500.00		0.52%		39.93		127000.0		2.2695597216		288234.1		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		1.00		15.18%		1.00		2.2695597216		0.023		0.516%		39.9		39.931		39.9		100.00%		0.00515557		0.023		2.145

		23000.00		0.53%		40.82		127000.0		2.3203097216		294679.3		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		1.00		15.18%		1.00		2.3203097216		0.023		0.527%		40.8		40.818		40.8		100.00%		0.0052701382		0.023		2.195

		23500.00		0.54%		41.71		127000.0		2.3710597216		301124.6		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.3710597216		0.024		0.538%		41.7		41.706		41.7		100.00%		0.0053847065		0.024		2.246

		24000.00		0.55%		42.59		127000.0		2.4218097216		307569.8		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.4218097216		0.024		0.550%		42.6		42.593		42.6		100.00%		0.0054992747		0.024		2.297

		24500.00		0.56%		43.48		127000.0		2.4725597216		314015.1		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.4725597216		0.025		0.561%		43.5		43.480		43.5		100.00%		0.0056138429		0.025		2.348

		25000.00		0.57%		44.37		127000.0		2.5233097216		320460.3		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		1.00		15.18%		1.00		2.5233097216		0.025		0.573%		44.4		44.368		44.4		100.00%		0.0057284111		0.025		2.398





































































































































































































Table 2Cs 40 Metric

		Table 2 Helix Dosage  Class:				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		1										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		0.0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		3870.96		mm2								Sections between 3" & 4" the difference is

		Width		1000.00		mm

		Fy		500		Mpa								Sections between 2" & 3" the difference is

		Helix Density		7745.2		kg/m3								Sections between 1" & 2" the difference is

		f'c		40		Mpa

		αh		16.129		mm2

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev

		Ahf		Helix Test Area				0.2037023		0.00000362

		Hl		Helix Linear Term				101.50		10.5

		h		Height				127.00		10.16								calculated values				0.00%		0.00%

		Ho		Helix Orientation variation				(see below)



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-538.8		458.30

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		10.5





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(w/o h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/m2)		Volume Fraction		Helix Dosage (kg/m3)		Tension zone area using unit width
(mm2)		Tensile unit force
(Mpa)		Tensile force, FH
(N/m)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(Mpa)		# of Helix per unit area, Hu
(#/mm2)		Volume Fraction		Helix Dosage (kg/m3)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		2000.00		0.05%		3.55		127000.0		0.23		29270.5		0.0018%		10.34%		25.00%		8.00%		1.57%		27.10%		1.00		28.26%		1.00		0.2304763883		0.002		0.046%		3.5494		3.549		3.5		100.00%		0.0004582729		0.002		0.064

		2500.00		0.06%		4.44		127000.0		0.28		35715.8		0.0018%		10.34%		24.00%		8.00%		1.28%		26.16%		1.00		27.36%		1.00		0.2812263883		0.003		0.057%		4.4		4.437		4.4		100.00%		0.0005728411		0.003		0.115

		3000.00		0.07%		5.32		127000.0		0.33		42161.0		0.0018%		10.34%		22.32%		8.00%		1.09%		24.62%		1.00		25.89%		1.00		0.3319763883		0.003		0.069%		5.3		5.324		5.3		100.00%		0.0006874093		0.003		0.165

		3500.00		0.08%		6.21		127000.0		0.38		48606.3		0.0018%		10.34%		20.75%		8.00%		0.94%		23.21%		1.00		24.55%		1.00		0.3827263883		0.004		0.080%		6.2		6.211		6.2		100.00%		0.0008019776		0.004		0.216

		4000.00		0.09%		7.10		127000.0		0.43		55051.5		0.0018%		10.34%		19.30%		8.00%		0.83%		21.91%		1.00		23.33%		1.00		0.4334763883		0.004		0.092%		7.1		7.099		7.1		100.00%		0.0009165458		0.004		0.267

		4500.00		0.10%		7.99		127000.0		0.48		61496.8		0.0018%		10.34%		17.95%		8.00%		0.75%		20.73%		1.00		22.22%		1.00		0.4842263883		0.005		0.103%		8.0		7.986		8.0		100.00%		0.001031114		0.005		0.318

		5000.00		0.11%		8.87		127000.0		0.53		67942.0		0.0018%		10.34%		16.69%		8.00%		0.67%		19.65%		1.00		21.22%		1.00		0.5349763883		0.005		0.115%		8.9		8.874		8.9		100.00%		0.0011456822		0.005		0.368

		5500.00		0.13%		9.76		127000.0		0.59		74387.3		0.0018%		10.34%		15.53%		8.00%		0.62%		18.67%		1.00		20.31%		1.00		0.5857263883		0.006		0.126%		9.8		9.761		9.8		100.00%		0.0012602504		0.006		0.419

		6000.00		0.14%		10.65		127000.0		0.64		80832.5		0.0018%		10.34%		14.44%		8.00%		0.57%		17.77%		1.00		19.49%		1.00		0.6364763883		0.006		0.137%		10.6		10.648		10.6		100.00%		0.0013748187		0.006		0.470

		6500.00		0.15%		11.54		127000.0		0.69		87277.8		0.0018%		10.34%		13.43%		8.00%		0.53%		16.96%		1.00		18.75%		1.00		0.6872263883		0.007		0.149%		11.5		11.536		11.5		100.00%		0.0014893869		0.007		0.521

		7000.00		0.16%		12.42		127000.0		0.74		93723.0		0.0018%		10.34%		12.49%		8.00%		0.49%		16.22%		1.00		18.09%		1.00		0.7379763883		0.007		0.160%		12.4		12.423		12.4		100.00%		0.0016039551		0.007		0.571

		7500.00		0.17%		13.31		127000.0		0.79		100168.3		0.0018%		10.34%		11.61%		8.00%		0.46%		15.56%		1.00		17.50%		1.00		0.7887263883		0.008		0.172%		13.3		13.310		13.3		100.00%		0.0017185233		0.008		0.622

		8000.00		0.18%		14.20		127000.0		0.84		106613.5		0.0018%		10.34%		10.80%		8.00%		0.43%		14.96%		1.00		16.97%		1.00		0.8394763883		0.008		0.183%		14.2		14.198		14.2		100.00%		0.0018330916		0.008		0.673

		8500.00		0.19%		15.09		127000.0		0.89		113058.8		0.0018%		10.34%		10.05%		8.00%		0.41%		14.43%		1.00		16.50%		1.00		0.8902263883		0.009		0.195%		15.1		15.085		15.1		100.00%		0.0019476598		0.009		0.724

		9000.00		0.21%		15.97		127000.0		0.94		119504.0		0.0018%		10.34%		9.34%		8.00%		0.38%		13.94%		1.00		16.08%		1.00		0.9409763883		0.009		0.206%		16.0		15.972		16.0		100.00%		0.002062228		0.009		0.774

		9500.00		0.22%		16.86		127000.0		0.99		125949.3		0.0018%		10.34%		8.69%		8.00%		0.36%		13.51%		1.00		15.70%		1.00		0.9917263883		0.010		0.218%		16.9		16.860		16.9		100.00%		0.0021767962		0.010		0.825

		10000.00		0.23%		17.75		127000.0		1.04		132394.5		0.0018%		10.34%		8.08%		8.00%		0.35%		13.13%		1.00		15.38%		1.00		1.0424763883		0.010		0.229%		17.7		17.747		17.7		100.00%		0.0022913645		0.010		0.876

		10500.00		0.24%		18.63		127000.0		1.09		138839.8		0.0018%		10.34%		7.70%		8.00%		0.33%		12.90%		1.00		15.18%		1.00		1.0932263883		0.011		0.241%		18.6		18.634		18.6		100.00%		0.0024059327		0.011		0.927

		11000.00		0.25%		19.52		127000.0		1.14		145285.0		0.0018%		10.34%		7.70%		8.00%		0.32%		12.90%		1.00		15.18%		1.00		1.1439763883		0.011		0.252%		19.5		19.522		19.5		100.00%		0.0025205009		0.011		0.977

		11500.00		0.26%		20.41		127000.0		1.19		151730.3		0.0018%		10.34%		7.70%		8.00%		0.30%		12.90%		1.00		15.18%		1.00		1.1947263883		0.012		0.264%		20.4		20.409		20.4		100.00%		0.0026350691		0.012		1.028

		12000.00		0.27%		21.30		127000.0		1.25		158175.5		0.0018%		10.34%		7.70%		8.00%		0.29%		12.90%		1.00		15.18%		1.00		1.2454763883		0.012		0.275%		21.3		21.296		21.3		100.00%		0.0027496373		0.012		1.079

		12500.00		0.29%		22.18		127000.0		1.30		164620.8		0.0018%		10.34%		7.70%		8.00%		0.28%		12.90%		1.00		15.18%		1.00		1.2962263883		0.013		0.286%		22.2		22.184		22.2		100.00%		0.0028642056		0.013		1.130

		13000.00		0.30%		23.07		127000.0		1.35		171066.0		0.0018%		10.34%		7.70%		8.00%		0.27%		12.90%		1.00		15.18%		1.00		1.3469763883		0.013		0.298%		23.1		23.071		23.1		100.00%		0.0029787738		0.013		1.180

		13500.00		0.31%		23.96		127000.0		1.40		177511.3		0.0018%		10.34%		7.70%		8.00%		0.26%		12.90%		1.00		15.18%		1.00		1.3977263883		0.014		0.309%		24.0		23.959		24.0		100.00%		0.003093342		0.014		1.231

		14000.00		0.32%		24.85		127000.0		1.45		183956.5		0.0018%		10.34%		7.70%		8.00%		0.25%		12.90%		1.00		15.18%		1.00		1.4484763883		0.014		0.321%		24.8		24.846		24.8		100.00%		0.0032079102		0.014		1.282

		14500.00		0.33%		25.73		127000.0		1.50		190401.8		0.0018%		10.34%		7.70%		8.00%		0.24%		12.90%		1.00		15.18%		1.00		1.4992263883		0.015		0.332%		25.7		25.733		25.7		100.00%		0.0033224785		0.015		1.333

		15000.00		0.34%		26.62		127000.0		1.55		196847.0		0.0018%		10.34%		7.70%		8.00%		0.23%		12.90%		1.00		15.18%		1.00		1.5499763883		0.015		0.344%		26.6		26.621		26.6		100.00%		0.0034370467		0.015		1.383

		15500.00		0.36%		27.51		127000.0		1.60		203292.3		0.0018%		10.34%		7.70%		8.00%		0.23%		12.90%		1.00		15.18%		1.00		1.6007263883		0.016		0.355%		27.5		27.508		27.5		100.00%		0.0035516149		0.016		1.434

		16000.00		0.37%		28.40		127000.0		1.65		209737.5		0.0018%		10.34%		7.70%		8.00%		0.22%		12.90%		1.00		15.18%		1.00		1.6514763883		0.016		0.367%		28.4		28.395		28.4		100.00%		0.0036661831		0.016		1.485

		16500.00		0.38%		29.28		127000.0		1.70		216182.8		0.0018%		10.34%		7.70%		8.00%		0.21%		12.90%		1.00		15.18%		1.00		1.7022263883		0.017		0.378%		29.3		29.283		29.3		100.00%		0.0037807513		0.017		1.536

		17000.00		0.39%		30.17		127000.0		1.75		222628.0		0.0018%		10.34%		7.70%		8.00%		0.21%		12.90%		1.00		15.18%		1.00		1.7529763883		0.017		0.390%		30.2		30.170		30.2		100.00%		0.0038953196		0.017		1.586

		17500.00		0.40%		31.06		127000.0		1.80		229073.3		0.0018%		10.34%		7.70%		8.00%		0.20%		12.90%		1.00		15.18%		1.00		1.8037263883		0.018		0.401%		31.1		31.057		31.1		100.00%		0.0040098878		0.018		1.637

		18000.00		0.41%		31.94		127000.0		1.85		235518.5		0.0018%		10.34%		7.70%		8.00%		0.19%		12.90%		1.00		15.18%		1.00		1.8544763883		0.018		0.412%		31.9		31.945		31.9		100.00%		0.004124456		0.018		1.688

		18500.00		0.42%		32.83		127000.0		1.91		241963.8		0.0018%		10.34%		7.70%		8.00%		0.19%		12.90%		1.00		15.18%		1.00		1.9052263883		0.019		0.424%		32.8		32.832		32.8		100.00%		0.0042390242		0.019		1.739

		19000.00		0.44%		33.72		127000.0		1.96		248409.0		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		1.00		15.18%		1.00		1.9559763883		0.019		0.435%		33.7		33.719		33.7		100.00%		0.0043535925		0.019		1.789

		19500.00		0.45%		34.61		127000.0		2.01		254854.3		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		1.00		15.18%		1.00		2.0067263883		0.020		0.447%		34.6		34.607		34.6		100.00%		0.0044681607		0.020		1.840

		20000.00		0.46%		35.49		127000.0		2.06		261299.5		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		1.00		15.18%		1.00		2.0574763883		0.020		0.458%		35.5		35.494		35.5		100.00%		0.0045827289		0.020		1.891

		20500.00		0.47%		36.38		127000.0		2.11		267744.8		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		1.00		15.18%		1.00		2.1082263883		0.021		0.470%		36.4		36.382		36.4		100.00%		0.0046972971		0.021		1.942

		21000.00		0.48%		37.27		127000.0		2.16		274190.0		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		1.00		15.18%		1.00		2.1589763883		0.021		0.481%		37.3		37.269		37.3		100.00%		0.0048118654		0.021		1.992

		21500.00		0.49%		38.16		127000.0		2.21		280635.3		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		1.00		15.18%		1.00		2.2097263883		0.022		0.493%		38.2		38.156		38.2		100.00%		0.0049264336		0.022		2.043

		22000.00		0.50%		39.04		127000.0		2.26		287080.5		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		1.00		15.18%		1.00		2.2604763883		0.022		0.504%		39.0		39.044		39.0		100.00%		0.0050410018		0.022		2.094

		22500.00		0.52%		39.93		127000.0		2.31		293525.8		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		1.00		15.18%		1.00		2.3112263883		0.023		0.516%		39.9		39.931		39.9		100.00%		0.00515557		0.023		2.145

		23000.00		0.53%		40.82		127000.0		2.36		299971.0		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.3619763883		0.023		0.527%		40.8		40.818		40.8		100.00%		0.0052701382		0.023		2.195

		23500.00		0.54%		41.71		127000.0		2.41		306416.3		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.4127263883		0.024		0.538%		41.7		41.706		41.7		100.00%		0.0053847065		0.024		2.246

		24000.00		0.55%		42.59		127000.0		2.46		312861.5		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.4634763883		0.024		0.550%		42.6		42.593		42.6		100.00%		0.0054992747		0.024		2.297

		24500.00		0.56%		43.48		127000.0		2.51		319306.8		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		1.00		15.18%		1.00		2.5142263883		0.025		0.561%		43.5		43.480		43.5		100.00%		0.0056138429		0.025		2.348

		25000.00		0.57%		44.37		127000.0		2.56		325752.0		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		1.00		15.18%		1.00		2.5649763883		0.025		0.573%		44.4		44.368		44.4		100.00%		0.0057284111		0.025		2.398






































































































































































































Combined Tables Imp

				Table 1: Helix micro rebar replacement - Imperial																Table 2: Helix micro rebar dosage rate - Imperial																												Table 3: TMSR tensile force - Imperial

				Fy = 60 ksi		Nominal number of Helix Micro Rebar required 														Number of Helix per unit area in tension (Helix/in2)		Helix dosage rate, ɸHd (lb/yd3)																										Number of TMSR per unit area in tension (TMSR/in2)		Provided TMSR unit tensile stress, ɸFht  (psi )

				 Nominal area of steel in tension
As  (in²/ft)		3000 psi 				4000 psi				5000 psi								3000 psi 								4000 psi								5000 psi												3000 psi 								4000 psi								5000 psi

						Class A & B		Class C & Cs		Class A & B		Class C & Cs		Class A & B		Class C & Cs						Class A		Class B		Class C		Class Cs		Class A		Class B		Class C		Class Cs		Class A		Class B		Class C		Class Cs						Class A		Class B		Class C		Class Cs		Class A		Class B		Class C		Class Cs		Class A		Class B		Class C		Class Cs

				0.028		37.8		75.7		37.3		74.6		36.7		73.5				1.18		5.5		7.2		6.4		5.5		5.5		7.3		6.6		5.5		5.5		7.5		6.8		5.5

				0.040		53.6		107.2		53.1		106.1		52.5		105.0				1.25		5.8		7.6		6.8		5.8		5.8		7.7		7.0		5.8		5.8		8.0		7.2		5.8

				0.050		66.8		133.5		66.2		132.4		65.7		131.3				1.43		6.6		8.7		7.8		6.6		6.6		8.9		8.0		6.6		6.6		9.1		8.2		6.6

				0.060		79.9		159.8		79.4		158.7		78.8		157.6				1.50		7.0		9.1		8.2		7.0		7.0		9.3		8.4		7.0		7.0		9.6		8.6		7.0

				0.080		106.2		212.4		105.7		211.3		105.1		210.2				1.53		7.1		9.3		8.3		7.1		7.1		9.5		8.5		7.1		7.1		9.7		8.7		7.1

				0.090		119.4		238.7		118.8		237.6		118.3		236.5				1.75		8.1		10.6		9.5		8.1		8.1		10.7		9.7		8.1		8.1		11.0		9.9		8.1

				0.100		132.5		265.0		132.0		263.9		131.4		262.8				2.00		9.3		12.0		10.8		9.3		9.3		12.1		11.0		9.3		9.3		12.4		11.2		9.3

				0.110		145.7		291.3		145.1		290.2		144.6		289.1				2.25		10.4		13.3		12.1		10.4		10.4		13.4		12.3		10.4		10.4		13.7		12.5		10.4

				0.120		158.8		317.6		158.3		316.5		157.7		315.4				2.50		11.6		14.7		13.4		11.6		11.6		14.8		13.6		11.6		11.6		15.1		13.7		11.6

				0.150		198.2		396.5		197.7		395.4		197.2		394.3				2.75		12.8		16.0		14.7		12.8		12.8		16.1		14.9		12.8		12.8		16.6		15.0		12.8

				0.160		211.4		422.8		210.9		421.7		210.3		420.6				3.00		13.9		17.3		16.0		13.9		13.9		17.4		16.1		13.9		13.9		17.9		16.2		13.9

				0.170		224.5		449.1		224.0		448.0		223.5		446.9				3.25		15.1		18.6		17.2		15.1		15.1		18.7		17.4		15.1		15.1		19.1		17.5		15.1

				0.180		237.7		475.4		237.1		474.3		236.6		473.2				3.50		16.2		19.9		18.5		16.2		16.2		20.0		18.6		16.2		16.2		20.6		18.7		16.2

				0.200		264.0		528.0		263.4		526.9		262.9		525.8				3.75		17.4		21.1		19.7		17.4		17.4		21.2		19.8		17.4		17.4		21.8		19.9		17.4

				0.240		316.6		633.2		316.0		632.1		315.5		631.0				4.00		18.5		22.4		20.9		18.5		18.5		22.5		21.1		18.5		18.5		22.9		21.2		18.5

				0.250		329.7		659.5		329.2		658.4		328.6		657.3				4.25		19.7		23.6		22.2		19.7		19.7		23.7		22.3		19.7		19.7		24.3		22.4		19.7

				0.300		395.5		791.0		394.9		789.9		394.4		788.8				4.50		20.9		24.9		23.4		20.9		20.9		25.0		23.5		20.9		20.9		25.5		23.6		20.9

				0.310		408.6		817.3		408.1		816.2		407.5		815.1				4.75		22.0		26.1		24.6		22.0		22.0		26.2		24.7		22.0		22.0		26.9		24.8		22.0

				0.400		527.0		1054.0		526.4		1052.9		525.9		1051.8				5.00		23.2		27.4		25.8		23.2		23.2		27.5		25.9		23.2		23.2		28.3		26.0		23.2

				0.440		579.6		1159.2		579.0		1158.1		578.5		1157.0				5.25		24.3		28.6		27.0		24.3		24.3		28.7		27.1		24.3		24.3		29.3		27.2		24.3

				0.470		619.0		1238.1		618.5		1237.0		617.9		1235.9				5.50		25.5		29.8		28.2		25.5		25.5		29.9		28.3		25.5		25.5		30.7		28.4		25.5

				0.490		645.3		1290.6		644.8		1289.6		644.2		1288.5				5.75		26.7		31.1		29.5		26.7		26.7		31.2		29.5		26.7		26.7		32.1		29.6		26.7

				0.500		658.5		1316.9		657.9		1315.8		657.4		1314.8				6.00		27.8		32.3		30.7		27.8		27.8		32.4		30.8		27.8		27.8		33.1		30.8		27.8

				0.600		790.0		1579.9		789.4		1578.8		788.9		1577.7				6.25		29.0		33.5		31.9		29.0		29.0		33.6		32.0		29.0		29.0		34.5		32.1		29.0

				0.700		921.5		1842.9		920.9		1841.8		920.4		1840.7				6.50		30.1		34.8		33.1		30.1		30.1		34.9		33.2		30.1		30.1		35.9		33.3		30.1

				0.760		1000.4		2000.7		999.8		1999.6		999.3		1998.5				6.75		31.3		36.1		34.3		31.3		31.3		36.1		34.4		31.3		31.3		37.3		34.5		31.3

				0.780		1026.7		2053.3		1026.1		2052.2		1025.6		2051.1				7.00		32.5		37.4		35.6		32.5		32.5		37.5		35.7		32.5		32.5		38.7		35.8		32.5

				0.790		1039.8		2079.6		1039.3		2078.5		1038.7		2077.4				7.25		33.6		38.7		36.9		33.6		33.6		38.8		37.0		33.6		33.6		40.0		37.0		33.6

				0.800		1053.0		2105.9		1052.4		2104.8		1051.9		2103.7				7.50		34.8		40.1		38.2		34.8		34.8		40.1		38.2		34.8		34.8		41.4		38.3		34.8

				0.900		1184.4		2368.9		1183.9		2367.8		1183.3		2366.7				7.75		35.9		41.4		39.4		35.9		35.9		41.5		39.5		35.9		35.9		42.8		39.6		35.9

				0.950		1250.2		2500.4		1249.6		2499.3		1249.1		2498.2				8.00		37.1		42.8		40.7		37.1		37.1		42.8		40.8		37.1		37.1		44.2		40.9		37.1

				1.000		1315.9		2631.9		1315.4		2630.8		1314.8		2629.7				8.25		38.3		44.1		42.0		38.3		38.3		44.2		42.1		38.3		38.3		45.6		42.2		38.3

				1.090		1434.3		2868.6		1433.7		2867.5		1433.2		2866.4				8.50		39.4		45.4		43.3		39.4		39.4		45.5		43.3		39.4		39.4		46.9		43.4		39.4

				1.250		1644.7		3289.3		1644.1		3288.2		1643.6		3287.1				8.75		40.6		46.8		44.5		40.6		40.6		46.8		44.6		40.6		40.6		48.3		44.7		40.6

				1.270		1671.0		3341.9		1670.4		3340.8		1669.9		3339.7				9.00		41.7		48.1		45.8		41.7		41.7		48.2		45.9		41.7		41.7		49.7		46.0		41.7

				1.550		2039.1		4078.3		2038.6		4077.2		2038.0		4076.1				9.25		42.9		49.4		47.1		42.9		42.9		49.5		47.2		42.9		42.9		51.1		47.3		42.9

				1.950		2565.1		5130.2		2564.6		5129.1		2564.0		5128.0				9.50		44.0		50.8		48.4		44.0		44.0		50.9		48.4		44.0		44.0		52.5		48.5		44.0

				2.250		2959.6		5919.2		2959.0		5918.1		2958.5		5917.0				9.75		45.2		52.1		49.6		45.2		45.2		52.2		49.7		45.2		45.2		53.8		49.8		45.2

				2.330		3064.8		6129.6		3064.2		6128.5		3063.7		6127.4				10.00		46.4		53.5		50.9		46.4		46.4		53.5		51.0		46.4		46.4		55.2		51.1		46.4

				3.040		3998.4		7996.8		3997.8		7995.7		3997.3		7994.6				10.25		47.5		54.8		52.2		47.5		47.5		54.9		52.3		47.5		47.5		56.6		52.4		47.5

				3.880		5102.9		10205.8		5102.4		10204.7		5101.8		10203.6				10.50		48.7		56.1		53.5		48.7		48.7		56.2		53.6		48.7		48.7		58.0		53.6		48.7

				4.000		5260.7		10521.4		5260.2		10520.3		5259.6		10519.2				10.75		49.8		57.5		54.7		49.8		49.8		57.6		54.8		49.8		49.8		59.4		54.9		49.8

				4.500		5918.2		11836.3		5917.6		11835.2		5917.1		11834.1				11.00		51.0		58.8		56.0		51.0		51.0		58.9		56.1		51.0		51.0		60.7		56.2		51.0

				5.000		6575.6		13151.3		6575.1		13150.2		6574.5		13149.1				11.25		52.2		60.2		57.3		52.2		52.2		60.2		57.4		52.2		52.2		62.1		57.5		52.2

				5.500		7233.1		14466.2		7232.5		14465.1		7232.0		14464.0				11.50		53.3		61.5		58.6		53.3		53.3		61.6		58.7		53.3		53.3		63.5		58.7		53.3

				6.000		7890.6		15781.1		7890.0		15780.0		7889.5		15778.9				11.75		54.5		62.8		59.8		54.5		54.5		62.9		59.9		54.5		54.5		64.9		60.0		54.5

				7.000		9205.5		18411.0		9204.9		18409.9		9204.4		18408.8				12.00		55.6		64.2		61.1		55.6		55.6		64.3		61.2		55.6		55.6		66.3		61.3		55.6











Combined Tables Metric

				Table 1: Helix micro rebar replacement - Metric																Table 2: Helix micro rebar dosage rate - Metric																												Table 3: Helix micro rebar tensile force - Metric

				Fy = 500 Mpa		Nominal number of Helix Micro Rebar required 														Number of Helix per unit area in tension (Helix/m2)		Helix dosage rate, ɸHd (kg/m3)																										Number of Helix per unit area in tension (Helix/m2)		Provided Helix unit tensile stress, ɸFht  (Mpa )

				 Nominal area of steel in tension
As  (mm²/m)		20 Mpa				30 Mpa				40 Mpa								20 Mpa								30 Mpa								40 Mpa												20 Mpa								30 Mpa								40 Mpa

						Class A & B		Class C & Cs		Class A & B		Class C & Cs		Class A & B		Class C & Cs						Class A		Class B		Class C		Class Cs		Class A		Class B		Class C		Class Cs		Class A		Class B		Class C		Class Cs						Class A		Class B		Class C		Class Cs		Class A		Class B		Class C		Class Cs		Class A		Class B		Class C		Class Cs

				28		70.0		140.0		69.2		138.5		68.4		136.9				2000		3.5		4.6		4.1		3.5		3.5		4.8		4.3		3.5		3.5		4.9		4.5		3.5				2000		0.35		0.47		0.18		0.15		0.39		0.53		0.23		0.19		0.43		0.59		0.28		0.23

				45		111.9		223.8		111.1		222.2		110.3		220.6				2500		4.4		5.8		5.2		4.4		4.4		5.9		5.3		4.4		4.4		6.0		5.5		4.4				2500		0.45		0.61		0.24		0.20		0.49		0.66		0.29		0.24		0.53		0.72		0.34		0.28

				50		124.2		248.4		123.4		246.8		122.6		245.2				3000		5.3		6.9		6.2		5.3		5.3		7.0		6.4		5.3		5.3		7.1		6.5		5.3				3000		0.55		0.73		0.30		0.25		0.59		0.78		0.35		0.29		0.64		0.84		0.40		0.33

				79		195.6		391.3		194.8		389.7		194.0		388.1				3500		6.2		7.9		7.2		6.2		6.2		8.0		7.3		6.2		6.2		8.1		7.5		6.2				3500		0.65		0.85		0.36		0.30		0.70		0.90		0.41		0.34		0.74		0.96		0.46		0.38

				89		220.3		440.5		219.5		438.9		218.7		437.3				4000		7.1		8.9		8.2		7.1		7.1		9.0		8.3		7.1		7.1		9.1		8.5		7.1				4000		0.76		0.97		0.41		0.35		0.80		1.02		0.46		0.39		0.84		1.07		0.51		0.43

				90		222.7		445.4		221.9		443.9		221.1		442.3				4500		8.0		10.0		9.2		8.0		8.0		10.1		9.3		8.0		8.0		10.1		9.4		8.0				4500		0.86		1.08		0.47		0.40		0.90		1.14		0.52		0.44		0.94		1.19		0.57		0.48

				100		247.3		494.7		246.6		493.1		245.8		491.5				5000		8.9		10.9		10.1		8.9		8.9		11.0		10.2		8.9		8.9		11.1		10.4		8.9				5000		0.96		1.20		0.52		0.45		1.00		1.25		0.57		0.49		1.04		1.30		0.62		0.53

				111		274.4		548.9		273.6		547.3		272.9		545.7				5500		9.8		11.9		11.1		9.8		9.8		12.0		11.2		9.8		9.8		12.1		11.3		9.8				5500		1.06		1.31		0.58		0.50		1.10		1.36		0.63		0.54		1.14		1.41		0.67		0.59

				113		279.4		558.7		278.6		557.1		277.8		555.6				6000		10.6		12.9		12.0		10.6		10.6		13.0		12.1		10.6		10.6		13.1		12.2		10.6				6000		1.16		1.42		0.63		0.55		1.20		1.47		0.68		0.59		1.25		1.52		0.73		0.64

				141		348.3		696.7		347.5		695.1		346.7		693.5				6500		11.5		13.9		13.0		11.5		11.5		13.9		13.1		11.5		11.5		14.0		13.2		11.5				6500		1.26		1.53		0.69		0.60		1.31		1.58		0.73		0.65		1.35		1.63		0.78		0.69

				150		370.5		741.0		369.7		739.4		368.9		737.8				7000		12.4		14.8		13.9		12.4		12.4		14.9		14.0		12.4		12.4		15.0		14.1		12.4				7000		1.37		1.64		0.74		0.65		1.41		1.69		0.79		0.70		1.45		1.74		0.83		0.74

				154		380.3		760.7		379.5		759.1		378.8		757.5				7500		13.3		15.8		14.8		13.3		13.3		15.8		14.9		13.3		13.3		15.9		15.0		13.3				7500		1.47		1.75		0.79		0.71		1.51		1.80		0.84		0.75		1.55		1.85		0.89		0.79

				179		441.9		883.8		441.1		882.2		440.3		880.7				8000		14.2		16.7		15.8		14.2		14.2		16.8		15.9		14.2		14.2		16.8		15.9		14.2				8000		1.57		1.86		0.85		0.76		1.61		1.90		0.89		0.80		1.65		1.95		0.94		0.84

				200		493.6		987.3		492.8		985.7		492.0		984.1				8500		15.1		17.7		16.7		15.1		15.1		17.7		16.8		15.1		15.1		17.8		16.9		15.1				8500		1.67		1.96		0.90		0.81		1.71		2.01		0.95		0.85		1.75		2.06		0.99		0.89

				201		496.1		992.2		495.3		990.6		494.5		989.0				9000		16.0		18.6		17.6		16.0		16.0		18.7		17.7		16.0		16.0		18.7		17.8		16.0				9000		1.77		2.07		0.95		0.86		1.81		2.12		1.00		0.90		1.85		2.17		1.04		0.94

				227		560.1		1120.3		559.3		1118.7		558.5		1117.1				9500		16.9		19.5		18.6		16.9		16.9		19.6		18.6		16.9		16.9		19.7		18.7		16.9				9500		1.87		2.18		1.01		0.91		1.91		2.23		1.05		0.95		1.96		2.28		1.10		0.99

				250		616.8		1233.6		616.0		1232.0		615.2		1230.4				10000		17.7		20.5		19.5		17.7		17.7		20.6		19.6		17.7		17.7		20.6		19.6		17.7				10000		1.97		2.29		1.06		0.96		2.02		2.34		1.10		1.00		2.06		2.38		1.15		1.04

				290		715.3		1430.6		714.5		1429.0		713.7		1427.4				10500		18.6		21.5		20.4		18.6		18.6		21.5		20.5		18.6		18.6		21.6		20.6		18.6				10500		2.08		2.40		1.11		1.01		2.12		2.45		1.16		1.05		2.16		2.50		1.20		1.09

				300		739.9		1479.8		739.1		1478.3		738.3		1476.7				11000		19.5		22.5		21.4		19.5		19.5		22.6		21.5		19.5		19.5		22.6		21.6		19.5				11000		2.18		2.52		1.17		1.06		2.22		2.57		1.21		1.10		2.26		2.61		1.26		1.14

				314		774.4		1548.8		773.6		1547.2		772.8		1545.6				11500		20.4		23.5		22.4		20.4		20.4		23.6		22.5		20.4		20.4		23.6		22.5		20.4				11500		2.28		2.63		1.22		1.11		2.32		2.68		1.27		1.15		2.36		2.73		1.32		1.19

				350		863.1		1726.1		862.3		1724.5		861.5		1722.9				12000		21.3		24.5		23.4		21.3		21.3		24.6		23.4		21.3		21.3		24.7		23.5		21.3				12000		2.38		2.75		1.28		1.16		2.42		2.80		1.33		1.20		2.46		2.85		1.37		1.25

				354		872.9		1745.8		872.1		1744.2		871.3		1742.6				12500		22.2		25.6		24.3		22.2		22.2		25.6		24.4		22.2		22.2		25.7		24.5		22.2				12500		2.48		2.87		1.34		1.21		2.52		2.92		1.38		1.25		2.56		2.97		1.43		1.30

				400		986.2		1972.4		985.4		1970.8		984.6		1969.2				13000		23.1		26.6		25.3		23.1		23.1		26.7		25.4		23.1		23.1		26.7		25.5		23.1				13000		2.58		2.99		1.39		1.26		2.62		3.03		1.44		1.31		2.67		3.08		1.48		1.35

				450		1109.3		2218.7		1108.6		2217.1		1107.8		2215.5				13500		24.0		27.6		26.3		24.0		24.0		27.7		26.4		24.0		24.0		27.7		26.4		24.0				13500		2.68		3.10		1.45		1.31		2.73		3.15		1.49		1.36		2.77		3.20		1.54		1.40

				454		1119.2		2238.4		1118.4		2236.8		1117.6		2235.2				14000		24.8		28.6		27.3		24.8		24.8		28.7		27.3		24.8		24.8		28.8		27.4		24.8				14000		2.79		3.22		1.50		1.37		2.83		3.27		1.55		1.41		2.87		3.32		1.60		1.45

				491		1210.3		2420.6		1209.5		2419.1		1208.7		2417.5				14500		25.7		29.7		28.2		25.7		25.7		29.7		28.3		25.7		25.7		29.8		28.4		25.7				14500		2.89		3.34		1.56		1.42		2.93		3.39		1.61		1.46		2.97		3.43		1.65		1.50

				500		1232.5		2465.0		1231.7		2463.4		1230.9		2461.8				15000		26.6		30.7		29.2		26.6		26.6		30.8		29.3		26.6		26.6		30.8		29.4		26.6				15000		2.99		3.46		1.62		1.47		3.03		3.50		1.66		1.51		3.07		3.55		1.71		1.55

				550		1355.6		2711.3		1354.8		2709.7		1354.0		2708.1				15500		27.5		31.7		30.2		27.5		27.5		31.8		30.3		27.5		27.5		31.8		30.4		27.5				15500		3.09		3.57		1.67		1.52		3.13		3.62		1.72		1.56		3.17		3.67		1.76		1.60

				600		1478.8		2957.6		1478.0		2956.0		1477.2		2954.4				16000		28.4		32.8		31.2		28.4		28.4		32.8		31.3		28.4		28.4		32.9		31.3		28.4				16000		3.19		3.69		1.73		1.57		3.23		3.74		1.77		1.61		3.28		3.79		1.82		1.65

				616		1518.2		3036.4		1517.4		3034.8		1516.6		3033.2				16500		29.3		33.8		32.2		29.3		29.3		33.8		32.2		29.3		29.3		33.9		32.3		29.3				16500		3.29		3.81		1.78		1.62		3.34		3.86		1.83		1.66		3.38		3.90		1.88		1.70

				650		1601.9		3203.8		1601.1		3202.2		1600.3		3200.7				17000		30.2		34.8		33.1		30.2		30.2		34.9		33.2		30.2		30.2		34.9		33.3		30.2				17000		3.40		3.93		1.84		1.67		3.44		3.97		1.89		1.71		3.48		4.02		1.93		1.75

				700		1725.1		3450.1		1724.3		3448.5		1723.5		3446.9				17500		31.1		35.8		34.1		31.1		31.1		35.9		34.2		31.1		31.1		35.9		34.3		31.1				17500		3.50		4.04		1.90		1.72		3.54		4.09		1.94		1.76		3.58		4.14		1.99		1.80

				750		1848.2		3696.4		1847.4		3694.8		1846.6		3693.2				18000		31.9		36.9		35.1		31.9		31.9		36.9		35.2		31.9		31.9		37.0		35.2		31.9				18000		3.60		4.16		1.95		1.77		3.64		4.21		2.00		1.81		3.68		4.26		2.04		1.85

				800		1971.3		3942.7		1970.6		3941.1		1969.8		3939.5				18500		32.8		37.9		36.1		32.8		32.8		37.9		36.1		32.8		32.8		38.0		36.2		32.8				18500		3.70		4.28		2.01		1.82		3.74		4.33		2.05		1.86		3.78		4.37		2.10		1.91

				804		1981.2		3962.4		1980.4		3960.8		1979.6		3959.2				19000		33.7		38.9		37.0		33.7		33.7		39.0		37.1		33.7		33.7		39.0		37.2		33.7				19000		3.80		4.39		2.06		1.87		3.84		4.44		2.11		1.91		3.88		4.49		2.15		1.96

				850		2094.5		4189.0		2093.7		4187.4		2092.9		4185.8				19500		34.6		39.9		38.0		34.6		34.6		40.0		38.1		34.6		34.6		40.0		38.2		34.6				19500		3.90		4.51		2.12		1.92		3.94		4.56		2.16		1.97		3.99		4.61		2.21		2.01

				900		2217.6		4435.3		2216.8		4433.7		2216.0		4432.1				20000		35.5		41.0		39.0		35.5		35.5		41.0		39.1		35.5		35.5		41.1		39.1		35.5				20000		4.00		4.63		2.17		1.97		4.05		4.68		2.22		2.02		4.09		4.73		2.27		2.06

				950		2340.8		4681.5		2340.0		4680.0		2339.2		4678.4				20500		36.4		42.0		40.0		36.4		36.4		42.0		40.1		36.4		36.4		42.1		40.1		36.4				20500		4.11		4.75		2.23		2.02		4.15		4.79		2.28		2.07		4.19		4.84		2.32		2.11

				1000		2463.9		4927.8		2463.1		4926.2		2462.3		4924.7				21000		37.3		43.0		41.0		37.3		37.3		43.1		41.0		37.3		37.3		43.1		41.1		37.3				21000		4.21		4.86		2.29		2.08		4.25		4.91		2.33		2.12		4.29		4.96		2.38		2.16

				1100		2710.2		5420.4		2709.4		5418.8		2708.6		5417.2				21500		38.2		44.0		41.9		38.2		38.2		44.1		42.0		38.2		38.2		44.2		42.1		38.2				21500		4.31		4.98		2.34		2.13		4.35		5.03		2.39		2.17		4.39		5.08		2.43		2.21

				1200		2956.5		5913.0		2955.7		5911.4		2954.9		5909.8				22000		39.0		45.1		42.9		39.0		39.0		45.1		43.0		39.0		39.0		45.2		43.1		39.0				22000		4.41		5.10		2.40		2.18		4.45		5.15		2.44		2.22		4.49		5.20		2.49		2.26

				1257		3096.9		6193.7		3096.1		6192.1		3095.3		6190.6				22500		39.9		46.1		43.9		39.9		39.9		46.1		44.0		39.9		39.9		46.2		44.0		39.9				22500		4.51		5.22		2.45		2.23		4.55		5.26		2.50		2.27		4.59		5.31		2.55		2.31

				1300		3202.8		6405.5		3202.0		6404.0		3201.2		6402.4				23000		40.8		47.1		44.9		40.8		40.8		47.2		44.9		40.8		40.8		47.2		45.0		40.8				23000		4.61		5.33		2.51		2.28		4.65		5.38		2.56		2.32		4.70		5.43		2.60		2.36

				1400		3449.1		6898.1		3448.3		6896.5		3447.5		6894.9				23500		41.7		48.1		45.8		41.7		41.7		48.2		45.9		41.7		41.7		48.3		46.0		41.7				23500		4.71		5.45		2.57		2.33		4.76		5.50		2.61		2.37		4.80		5.55		2.66		2.41

				1500		3695.3		7390.7		3694.5		7389.1		3693.8		7387.5				24000		42.6		49.2		46.8		42.6		42.6		49.2		46.9		42.6		42.6		49.3		47.0		42.6				24000		4.82		5.57		2.62		2.38		4.86		5.62		2.67		2.42		4.90		5.66		2.71		2.46

				1963		4835.6		9671.3		4834.8		9669.7		4834.1		9668.1				24500		43.5		50.2		47.8		43.5		43.5		50.2		47.9		43.5		43.5		50.3		47.9		43.5				24500		4.92		5.69		2.68		2.43		4.96		5.73		2.72		2.47		5.00		5.78		2.77		2.51

				2500		6158.2		12316.4		6157.4		12314.8		6156.6		12313.2				25000		44.4		51.2		48.8		44.4		44.4		51.3		48.8		44.4		44.4		51.3		48.9		44.4				25000		5.02		5.80		2.73		2.48		5.06		5.85		2.78		2.52		5.10		5.90		2.83		2.56











Table 1A&B 3000 Imp

		Table 1 Helix Dosage Table:

		Class A Design

		Assumptions

		Fy		60000		psi

		f'c		3000		psi

		Helix Tensile		22.82

		Helix bond ratio		2.00

		helix linear term		-121.116

		concrete term		0.025		in2

		Area of tensile test		6		in2

		 Area of Steel per bar, Ab
  in²		Total Tensile Force, ɸFbar
lb		# of Helix Micro Rebar Required

		0.028		1680		37.8

		0.040		2400		53.6

		0.050		3000		66.8

		0.060		3600		79.9

		0.080		4800		106.2

		0.090		5400		119.4

		0.100		6000		132.5

		0.110		6600		145.7

		0.120		7200		158.8

		0.150		9000		198.2

		0.160		9600		211.4

		0.170		10200		224.5

		0.180		10800		237.7

		0.200		12000		264.0

		0.240		14400		316.6

		0.250		15000		329.7

		0.300		18000		395.5

		0.310		18600		408.6

		0.400		24000		527.0

		0.440		26400		579.6

		0.470		28200		619.0

		0.490		29400		645.3

		0.500		30000		658.5

		0.600		36000		790.0

		0.700		42000		921.5

		0.760		45600		1000.4

		0.780		46800		1026.7

		0.790		47400		1039.8

		0.800		48000		1053.0

		0.900		54000		1184.4

		0.950		57000		1250.2

		1.000		60000		1315.9

		1.090		65400		1434.3

		1.250		75000		1644.7

		1.270		76200		1671.0

		1.550		93000		2039.1

		1.950		117000		2565.1

		2.250		135000		2959.6

		2.330		139800		3064.8

		3.040		182400		3998.4

		3.880		232800		5102.9

		4.000		240000		5260.7

		4.500		270000		5918.2

		5.000		300000		6575.6

		5.500		330000		7233.1

		6.000		360000		7890.6

		7.000		420000		9205.5







Table 1A&B 4000 Imp

		Table 1 Helix Dosage Table:

		Class B Design

		Assumptions

		Fy		60000		psi

		f'c		4000		psi

		Helix Tensile		22.82

		Helix bond ratio		2.00

		helix linear term		-121.116

		concrete term		0.025

		 Area of Steel per bar, Ab
  in²		Total Tensile Force, ɸFbar
lb		# of Helix Micro Rebar Required

		0.028		1680		37.3

		0.040		2400		53.1

		0.050		3000		66.2

		0.060		3600		79.4

		0.080		4800		105.7

		0.090		5400		118.8

		0.100		6000		132.0

		0.110		6600		145.1

		0.120		7200		158.3

		0.150		9000		197.7

		0.160		9600		210.9

		0.170		10200		224.0

		0.180		10800		237.1

		0.200		12000		263.4

		0.240		14400		316.0

		0.250		15000		329.2

		0.300		18000		394.9

		0.310		18600		408.1

		0.400		24000		526.4

		0.440		26400		579.0

		0.470		28200		618.5

		0.490		29400		644.8

		0.500		30000		657.9

		0.600		36000		789.4

		0.700		42000		920.9

		0.760		45600		999.8

		0.780		46800		1026.1

		0.790		47400		1039.3

		0.800		48000		1052.4

		0.900		54000		1183.9

		0.950		57000		1249.6

		1.000		60000		1315.4

		1.090		65400		1433.7

		1.250		75000		1644.1

		1.270		76200		1670.4

		1.550		93000		2038.6

		1.950		117000		2564.6

		2.250		135000		2959.0

		2.330		139800		3064.2

		3.040		182400		3997.8

		3.880		232800		5102.4

		4.000		240000		5260.2

		4.500		270000		5917.6

		5.000		300000		6575.1

		5.500		330000		7232.5

		6.000		360000		7890.0

		7.000		420000		9204.9





Table 1A&B 5000 Imp

		Table 1 Helix Dosage Table:

		Class B Design

		Assumptions

		Fy		60000		psi

		f'c		5000		psi

		Helix Tensile		22.82

		Helix bond ratio		2.00

		helix linear term		-121.116

		concrete term		0.025

		 Area of Steel per bar, Ab
  in²		Total Tensile Force, ɸFbar
lb		# of Helix Micro Rebar Required

		0.028		1680		36.7

		0.040		2400		52.5

		0.050		3000		65.7

		0.060		3600		78.8

		0.080		4800		105.1

		0.090		5400		118.3

		0.100		6000		131.4

		0.110		6600		144.6

		0.120		7200		157.7

		0.150		9000		197.2

		0.160		9600		210.3

		0.170		10200		223.5

		0.180		10800		236.6

		0.200		12000		262.9

		0.240		14400		315.5

		0.250		15000		328.6

		0.300		18000		394.4

		0.310		18600		407.5

		0.400		24000		525.9

		0.440		26400		578.5

		0.470		28200		617.9

		0.490		29400		644.2

		0.500		30000		657.4

		0.600		36000		788.9

		0.700		42000		920.4

		0.760		45600		999.3

		0.780		46800		1025.6

		0.790		47400		1038.7

		0.800		48000		1051.9

		0.900		54000		1183.3

		0.950		57000		1249.1

		1.000		60000		1314.8

		1.090		65400		1433.2

		1.250		75000		1643.6

		1.270		76200		1669.9

		1.550		93000		2038.0

		1.950		117000		2564.0

		2.250		135000		2958.5

		2.330		139800		3063.7

		3.040		182400		3997.3

		3.880		232800		5101.8

		4.000		240000		5259.6

		4.500		270000		5917.1

		5.000		300000		6574.5

		5.500		330000		7232.0

		6.000		360000		7889.5

		7.000		420000		9204.4





Table 1 C& Cs 3000 Imp

		Table 1 Helix Dosage Table: 

		Class C Design

		Assumptions

		Fy		60000		psi

		f'c		3000		psi

		Helix Tensile		22.82

		Helix bond ratio		1.00

		helix linear term		-121.116

		concrete term		0.025

		 Area of Steel per bar, Ab
  in²		Total Tensile Force, ɸFbar
lb		# of Helix Micro Rebar Required

		0.028		1680		75.7

		0.040		2400		107.2

		0.050		3000		133.5

		0.060		3600		159.8

		0.080		4800		212.4

		0.090		5400		238.7

		0.100		6000		265.0

		0.110		6600		291.3

		0.120		7200		317.6

		0.150		9000		396.5

		0.160		9600		422.8

		0.170		10200		449.1

		0.180		10800		475.4

		0.200		12000		528.0

		0.240		14400		633.2

		0.250		15000		659.5

		0.300		18000		791.0

		0.310		18600		817.3

		0.400		24000		1054.0

		0.440		26400		1159.2

		0.470		28200		1238.1

		0.490		29400		1290.6

		0.500		30000		1316.9

		0.600		36000		1579.9

		0.700		42000		1842.9

		0.760		45600		2000.7

		0.780		46800		2053.3

		0.790		47400		2079.6

		0.800		48000		2105.9

		0.900		54000		2368.9

		0.950		57000		2500.4

		1.000		60000		2631.9

		1.090		65400		2868.6

		1.250		75000		3289.3

		1.270		76200		3341.9

		1.550		93000		4078.3

		1.950		117000		5130.2

		2.250		135000		5919.2

		2.330		139800		6129.6

		3.040		182400		7996.8

		3.880		232800		10205.8

		4.000		240000		10521.4

		4.500		270000		11836.3

		5.000		300000		13151.3

		5.500		330000		14466.2

		6.000		360000		15781.1

		7.000		420000		18411.0





Table 1C&Cs 4000 Imp

		Table 1 Helix Dosage Table: 

		Class Cs Design

		Assumptions

		Fy		60000		psi

		f'c		4000		psi

		Helix Tensile		22.82

		Helix bond ratio		1.00

		helix linear term		-121.116

		concrete term		0.025

		 Area of Steel per bar, Ab
  in²		Total Tensile Force, ɸFbar
lb		# of Helix Micro Rebar Required

		0.028		1680		74.6

		0.040		2400		106.1

		0.050		3000		132.4

		0.060		3600		158.7

		0.080		4800		211.3

		0.090		5400		237.6

		0.100		6000		263.9

		0.110		6600		290.2

		0.120		7200		316.5

		0.150		9000		395.4

		0.160		9600		421.7

		0.170		10200		448.0

		0.180		10800		474.3

		0.200		12000		526.9

		0.240		14400		632.1

		0.250		15000		658.4

		0.300		18000		789.9

		0.310		18600		816.2

		0.400		24000		1052.9

		0.440		26400		1158.1

		0.470		28200		1237.0

		0.490		29400		1289.6

		0.500		30000		1315.8

		0.600		36000		1578.8

		0.700		42000		1841.8

		0.760		45600		1999.6

		0.780		46800		2052.2

		0.790		47400		2078.5

		0.800		48000		2104.8

		0.900		54000		2367.8

		0.950		57000		2499.3

		1.000		60000		2630.8

		1.090		65400		2867.5

		1.250		75000		3288.2

		1.270		76200		3340.8

		1.550		93000		4077.2

		1.950		117000		5129.1

		2.250		135000		5918.1

		2.330		139800		6128.5

		3.040		182400		7995.7

		3.880		232800		10204.7

		4.000		240000		10520.3

		4.500		270000		11835.2

		5.000		300000		13150.2

		5.500		330000		14465.1

		6.000		360000		15780.0

		7.000		420000		18409.9





Table 1C&Cs 5000 Imp

		Table 1 Helix Dosage Table: 

		Class Cs Design

		Assumptions

		Fy		60000		psi

		f'c		5000		psi

		Helix Tensile		22.82

		Helix bond ratio		1.00

		helix linear term		-121.116

		concrete term		0.025

		 Area of Steel per bar, Ab
  in²		Total Tensile Force, ɸFbar
lb		# of Helix Micro Rebar Required

		0.028		1680		73.5

		0.040		2400		105.0

		0.050		3000		131.3

		0.060		3600		157.6

		0.080		4800		210.2

		0.090		5400		236.5

		0.100		6000		262.8

		0.110		6600		289.1

		0.120		7200		315.4

		0.150		9000		394.3

		0.160		9600		420.6

		0.170		10200		446.9

		0.180		10800		473.2

		0.200		12000		525.8

		0.240		14400		631.0

		0.250		15000		657.3

		0.300		18000		788.8

		0.310		18600		815.1

		0.400		24000		1051.8

		0.440		26400		1157.0

		0.470		28200		1235.9

		0.490		29400		1288.5

		0.500		30000		1314.8

		0.600		36000		1577.7

		0.700		42000		1840.7

		0.760		45600		1998.5

		0.780		46800		2051.1

		0.790		47400		2077.4

		0.800		48000		2103.7

		0.900		54000		2366.7

		0.950		57000		2498.2

		1.000		60000		2629.7

		1.090		65400		2866.4

		1.250		75000		3287.1

		1.270		76200		3339.7

		1.550		93000		4076.1

		1.950		117000		5128.0

		2.250		135000		5917.0

		2.330		139800		6127.4

		3.040		182400		7994.6

		3.880		232800		10203.6

		4.000		240000		10519.2

		4.500		270000		11834.1

		5.000		300000		13149.1

		5.500		330000		14464.0

		6.000		360000		15778.9

		7.000		420000		18408.8





Table 2A 3000 Imp

		Table 2 Helix Dosage  Class: 				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		2										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		6		in2								Sections between 3" & 4" the difference is

		Width		12.00		in2

		Fy		60000		psi								Sections between 2" & 3" the difference is

		Helix Density		13055		lb/yd3								Sections between 1" & 2" the difference is

		f'c		3000		psi

		αh		0.025

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev				in²

		Ahf		Helix Test Area				0.0003157		0.00000001

		Hl		Helix Linear Term				22.82		2.3517

		h		Height				5.00		0.4				in				calculated values				0.00%		0.00%

		Ho		Helix Orientation variation				(see below)						lb/yd³



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-121.1		103.02				lb

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		0.4				in





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(with h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/sqin)		Volume Fraction		Helix Dosage (lbs/yd)		Tension zone area using unit width
(in2)		Tensile unit force
(psi)		Tensile force, FH
(lb/ft)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(psi)		# of Helix per unit area, Hu
(#/in2)		Volume Fraction		Helix Dosage (lbs/yd)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		1.18		0.042%		5.471		60.000		46.169		2770.152		0.0018%		10.31%		25.00%		8.00%		3.72%		27.30%		1.00		28.44%		1.00		46.2		1.180		0.042%		5.5		5.471		5.5		100.00%		0.0004190915		1.180		33.669

		1.25		0.044%		5.796		60.000		49.364		2961.840		0.0018%		10.31%		25.00%		8.00%		3.48%		27.26%		1.00		28.41%		1.00		49.4		1.250		0.044%		5.8		5.796		5.8		100.00%		0.0004439528		1.250		36.864

		1.43		0.051%		6.630		60.000		57.579		3454.752		0.0018%		10.31%		25.00%		8.00%		2.98%		27.20%		1.00		28.36%		1.00		57.6		1.430		0.051%		6.6		6.630		6.6		100.00%		0.000507882		1.430		45.079

		1.50		0.053%		6.955		60.000		60.774		3646.440		0.0018%		10.31%		24.61%		8.00%		2.83%		26.83%		1.00		28.00%		1.00		60.8		1.500		0.053%		7.0		6.955		7.0		100.00%		0.0005327434		1.500		48.274

		1.53		0.054%		7.094		60.000		62.143		3728.592		0.0018%		10.31%		24.45%		8.00%		2.76%		26.68%		1.00		27.85%		1.00		62.1		1.530		0.054%		7.1		7.094		7.1		100.00%		0.0005433983		1.530		49.643

		1.75		0.062%		8.114		60.000		72.184		4331.040		0.0018%		10.31%		23.27%		8.00%		2.38%		25.56%		1.00		26.78%		1.00		72.2		1.750		0.062%		8.1		8.114		8.1		100.00%		0.0006215339		1.750		59.684

		2.00		0.071%		9.273		60.000		83.594		5015.640		0.0018%		10.31%		22.00%		8.00%		2.05%		24.38%		1.00		25.66%		1.00		83.6		2.000		0.071%		9.3		9.273		9.3		100.00%		0.0007103245		2.000		71.094

		2.25		0.080%		10.432		60.000		95.004		5700.240		0.0018%		10.31%		20.79%		8.00%		1.81%		23.28%		1.00		24.61%		1.00		95.0		2.250		0.080%		10.4		10.432		10.4		100.00%		0.0007991151		2.250		82.504

		2.50		0.089%		11.592		60.000		106.414		6384.840		0.0018%		10.31%		19.66%		8.00%		1.61%		22.25%		1.00		23.65%		1.00		106.4		2.500		0.089%		11.6		11.592		11.6		100.00%		0.0008879056		2.500		93.914

		2.75		0.098%		12.751		60.000		117.824		7069.440		0.0018%		10.31%		18.58%		8.00%		1.46%		21.30%		1.00		22.75%		1.00		117.8		2.750		0.098%		12.8		12.751		12.8		100.00%		0.0009766962		2.750		105.324

		3.00		0.107%		13.910		60.000		129.234		7754.040		0.0018%		10.31%		17.57%		8.00%		1.33%		20.41%		1.00		21.92%		1.00		129.2		3.000		0.107%		13.9		13.910		13.9		100.00%		0.0010654868		3.000		116.734

		3.25		0.115%		15.069		60.000		140.644		8438.640		0.0018%		10.31%		16.61%		8.00%		1.22%		19.58%		1.00		21.15%		1.00		140.6		3.250		0.115%		15.1		15.069		15.1		100.00%		0.0011542773		3.250		128.144

		3.50		0.124%		16.228		60.000		152.054		9123.240		0.0018%		10.31%		15.70%		8.00%		1.13%		18.81%		1.00		20.44%		1.00		152.1		3.500		0.124%		16.2		16.228		16.2		100.00%		0.0012430679		3.500		139.554

		3.75		0.133%		17.387		60.000		163.464		9807.840		0.0018%		10.31%		14.84%		8.00%		1.05%		18.10%		1.00		19.79%		1.00		163.5		3.750		0.133%		17.4		17.387		17.4		100.00%		0.0013318585		3.750		150.964

		4.00		0.142%		18.547		60.000		174.874		10492.440		0.0018%		10.31%		14.03%		8.00%		0.98%		17.44%		1.00		19.18%		1.00		174.9		4.000		0.142%		18.5		18.547		18.5		100.00%		0.001420649		4.000		162.374

		4.25		0.151%		19.706		60.000		186.284		11177.040		0.0018%		10.31%		13.26%		8.00%		0.92%		16.82%		1.00		18.63%		1.00		186.3		4.250		0.151%		19.7		19.706		19.7		100.00%		0.0015094396		4.250		173.784

		4.50		0.160%		20.865		60.000		197.694		11861.640		0.0018%		10.31%		12.54%		8.00%		0.87%		16.25%		1.00		18.11%		1.00		197.7		4.500		0.160%		20.9		20.865		20.9		100.00%		0.0015982302		4.500		185.194

		4.75		0.169%		22.024		60.000		209.104		12546.240		0.0018%		10.31%		11.85%		8.00%		0.82%		15.73%		1.00		17.65%		1.00		209.1		4.750		0.169%		22.0		22.024		22.0		100.00%		0.0016870207		4.750		196.604

		5.00		0.178%		23.183		60.000		220.514		13230.840		0.0018%		10.31%		11.20%		8.00%		0.78%		15.24%		1.00		17.21%		1.00		220.5		5.000		0.178%		23.2		23.183		23.2		100.00%		0.0017758113		5.000		208.014

		5.25		0.186%		24.342		60.000		231.924		13915.440		0.0018%		10.31%		10.59%		8.00%		0.74%		14.80%		1.00		16.82%		1.00		231.9		5.250		0.186%		24.3		24.342		24.3		100.00%		0.0018646018		5.250		219.424

		5.50		0.195%		25.502		60.000		243.334		14600.040		0.0018%		10.31%		10.01%		8.00%		0.71%		14.39%		1.00		16.46%		1.00		243.3		5.500		0.195%		25.5		25.502		25.5		100.00%		0.0019533924		5.500		230.834

		5.75		0.204%		26.661		60.000		254.744		15284.640		0.0018%		10.31%		9.47%		8.00%		0.67%		14.01%		1.00		16.13%		1.00		254.7		5.750		0.204%		26.7		26.661		26.7		100.00%		0.002042183		5.750		242.244

		6.00		0.213%		27.820		60.000		266.154		15969.240		0.0018%		10.31%		8.95%		8.00%		0.65%		13.66%		1.00		15.83%		1.00		266.2		6.000		0.213%		27.8		27.820		27.8		100.00%		0.0021309735		6.000		253.654

		6.25		0.222%		28.979		60.000		277.564		16653.840		0.0018%		10.31%		8.46%		8.00%		0.62%		13.35%		1.00		15.56%		1.00		277.6		6.250		0.222%		29.0		28.979		29.0		100.00%		0.0022197641		6.250		265.064

		6.50		0.231%		30.138		60.000		288.974		17338.440		0.0018%		10.31%		8.00%		8.00%		0.59%		13.06%		1.00		15.31%		1.00		289.0		6.500		0.231%		30.1		30.138		30.1		100.00%		0.0023085547		6.500		276.474

		6.75		0.240%		31.297		60.000		300.384		18023.040		0.0018%		10.31%		7.70%		8.00%		0.57%		12.88%		1.00		15.16%		1.00		300.4		6.750		0.240%		31.3		31.297		31.3		100.00%		0.0023973452		6.750		287.884

		7.00		0.249%		32.457		60.000		311.794		18707.640		0.0018%		10.31%		7.70%		8.00%		0.55%		12.88%		1.00		15.16%		1.00		311.8		7.000		0.249%		32.5		32.457		32.5		100.00%		0.0024861358		7.000		299.294

		7.25		0.257%		33.616		60.000		323.204		19392.240		0.0018%		10.31%		7.70%		8.00%		0.53%		12.88%		1.00		15.16%		1.00		323.2		7.250		0.257%		33.6		33.616		33.6		100.00%		0.0025749264		7.250		310.704

		7.50		0.266%		34.775		60.000		334.614		20076.840		0.0018%		10.31%		7.70%		8.00%		0.51%		12.87%		1.00		15.16%		1.00		334.6		7.500		0.266%		34.8		34.775		34.8		100.00%		0.0026637169		7.500		322.114

		7.75		0.275%		35.934		60.000		346.024		20761.440		0.0018%		10.31%		7.70%		8.00%		0.50%		12.87%		1.00		15.16%		1.00		346.0		7.750		0.275%		35.9		35.934		35.9		100.00%		0.0027525075		7.750		333.524

		8.00		0.284%		37.093		60.000		357.434		21446.040		0.0018%		10.31%		7.70%		8.00%		0.48%		12.87%		1.00		15.16%		1.00		357.4		8.000		0.284%		37.1		37.093		37.1		100.00%		0.002841298		8.000		344.934

		8.25		0.293%		38.252		60.000		368.844		22130.640		0.0018%		10.31%		7.70%		8.00%		0.47%		12.87%		1.00		15.16%		1.00		368.8		8.250		0.293%		38.3		38.252		38.3		100.00%		0.0029300886		8.250		356.344

		8.50		0.302%		39.411		60.000		380.254		22815.240		0.0018%		10.31%		7.70%		8.00%		0.45%		12.87%		1.00		15.16%		1.00		380.3		8.500		0.302%		39.4		39.411		39.4		100.00%		0.0030188792		8.500		367.754

		8.75		0.311%		40.571		60.000		391.664		23499.840		0.0018%		10.31%		7.70%		8.00%		0.44%		12.87%		1.00		15.16%		1.00		391.7		8.750		0.311%		40.6		40.571		40.6		100.00%		0.0031076697		8.750		379.164

		9.00		0.320%		41.730		60.000		403.074		24184.440		0.0018%		10.31%		7.70%		8.00%		0.43%		12.87%		1.00		15.15%		1.00		403.1		9.000		0.320%		41.7		41.730		41.7		100.00%		0.0031964603		9.000		390.574

		9.25		0.329%		42.889		60.000		414.484		24869.040		0.0018%		10.31%		7.70%		8.00%		0.41%		12.87%		1.00		15.15%		1.00		414.5		9.250		0.329%		42.9		42.889		42.9		100.00%		0.0032852509		9.250		401.984

		9.50		0.337%		44.048		60.000		425.894		25553.640		0.0018%		10.31%		7.70%		8.00%		0.40%		12.87%		1.00		15.15%		1.00		425.9		9.500		0.337%		44.0		44.048		44.0		100.00%		0.0033740414		9.500		413.394

		9.75		0.346%		45.207		60.000		437.304		26238.240		0.0018%		10.31%		7.70%		8.00%		0.39%		12.87%		1.00		15.15%		1.00		437.3		9.750		0.346%		45.2		45.207		45.2		100.00%		0.003462832		9.750		424.804

		10.00		0.355%		46.366		60.000		448.714		26922.840		0.0018%		10.31%		7.70%		8.00%		0.38%		12.87%		1.00		15.15%		1.00		448.7		10.000		0.355%		46.4		46.366		46.4		100.00%		0.0035516226		10.000		436.214

		10.25		0.364%		47.526		60.000		460.124		27607.440		0.0018%		10.31%		7.70%		8.00%		0.37%		12.87%		1.00		15.15%		1.00		460.1		10.250		0.364%		47.5		47.526		47.5		100.00%		0.0036404131		10.250		447.624

		10.50		0.373%		48.685		60.000		471.534		28292.040		0.0018%		10.31%		7.70%		8.00%		0.36%		12.87%		1.00		15.15%		1.00		471.5		10.500		0.373%		48.7		48.685		48.7		100.00%		0.0037292037		10.500		459.034

		10.75		0.382%		49.844		60.000		482.944		28976.640		0.0018%		10.31%		7.70%		8.00%		0.36%		12.87%		1.00		15.15%		1.00		482.9		10.750		0.382%		49.8		49.844		49.8		100.00%		0.0038179943		10.750		470.444

		11.00		0.391%		51.003		60.000		494.354		29661.240		0.0018%		10.31%		7.70%		8.00%		0.35%		12.87%		1.00		15.15%		1.00		494.4		11.000		0.391%		51.0		51.003		51.0		100.00%		0.0039067848		11.000		481.854

		11.25		0.400%		52.162		60.000		505.764		30345.840		0.0018%		10.31%		7.70%		8.00%		0.34%		12.87%		1.00		15.15%		1.00		505.8		11.250		0.400%		52.2		52.162		52.2		100.00%		0.0039955754		11.250		493.264

		11.50		0.408%		53.321		60.000		517.174		31030.440		0.0018%		10.31%		7.70%		8.00%		0.33%		12.87%		1.00		15.15%		1.00		517.2		11.500		0.408%		53.3		53.321		53.3		100.00%		0.0040843659		11.500		504.674

		11.75		0.417%		54.481		60.000		528.584		31715.040		0.0018%		10.31%		7.70%		8.00%		0.32%		12.87%		1.00		15.15%		1.00		528.6		11.750		0.417%		54.5		54.481		54.5		100.00%		0.0041731565		11.750		516.084

		12.00		0.426%		55.640		60.000		539.994		32399.640		0.0018%		10.31%		7.70%		8.00%		0.32%		12.87%		1.00		15.15%		1.00		540.0		12.000		0.426%		55.6		55.640		55.6		100.00%		0.0042619471		12.000		527.494





































































































































































































Table 2A 4000 Imp

		Table 2 Helix Dosage  Class: 				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		2										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		6		in2								Sections between 3" & 4" the difference is

		Width		12.00		in2

		Fy		60000		psi								Sections between 2" & 3" the difference is

		Helix Density		13055		lb/yd3								Sections between 1" & 2" the difference is

		f'c		4000		psi

		αh		0.025

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev				in²

		Ahf		Helix Test Area				0.0003157		0.00000001

		Hl		Helix Linear Term				22.82		2.3517

		h		Height				5.00		0.4				in				calculated values				0.00%		0.00%

		Ho		Helix Orientation variation				(see below)						lb/yd³



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-121.1		103.02				lb

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		0.4				in





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(with h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/sqin)		Volume Fraction		Helix Dosage (lbs/yd)		Tension zone area using unit width
(in2)		Tensile unit force
(psi)		Tensile force, FH
(lb/ft)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(psi)		# of Helix per unit area, Hu
(#/in2)		Volume Fraction		Helix Dosage (lbs/yd)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		1.18		0.042%		5.471		60.000		50.336		3020.152		0.0018%		10.31%		25.00%		8.00%		3.41%		27.26%		1.00		28.40%		1.00		50.3		1.180		0.042%		5.5		5.471		5.5		100.00%		0.0004190915		1.180		33.669

		1.25		0.044%		5.796		60.000		53.531		3211.840		0.0018%		10.31%		25.00%		8.00%		3.21%		27.23%		1.00		28.38%		1.00		53.5		1.250		0.044%		5.8		5.796		5.8		100.00%		0.0004439528		1.250		36.864

		1.43		0.051%		6.630		60.000		61.746		3704.752		0.0018%		10.31%		25.00%		8.00%		2.78%		27.18%		1.00		28.34%		1.00		61.7		1.430		0.051%		6.6		6.630		6.6		100.00%		0.000507882		1.430		45.079

		1.50		0.053%		6.955		60.000		64.941		3896.440		0.0018%		10.31%		24.61%		8.00%		2.64%		26.82%		1.00		27.98%		1.00		64.9		1.500		0.053%		7.0		6.955		7.0		100.00%		0.0005327434		1.500		48.274

		1.53		0.054%		7.094		60.000		66.310		3978.592		0.0018%		10.31%		24.45%		8.00%		2.59%		26.66%		1.00		27.83%		1.00		66.3		1.530		0.054%		7.1		7.094		7.1		100.00%		0.0005433983		1.530		49.643

		1.75		0.062%		8.114		60.000		76.351		4581.040		0.0018%		10.31%		23.27%		8.00%		2.25%		25.55%		1.00		26.77%		1.00		76.4		1.750		0.062%		8.1		8.114		8.1		100.00%		0.0006215339		1.750		59.684

		2.00		0.071%		9.273		60.000		87.761		5265.640		0.0018%		10.31%		22.00%		8.00%		1.96%		24.37%		1.00		25.65%		1.00		87.8		2.000		0.071%		9.3		9.273		9.3		100.00%		0.0007103245		2.000		71.094

		2.25		0.080%		10.432		60.000		99.171		5950.240		0.0018%		10.31%		20.79%		8.00%		1.73%		23.27%		1.00		24.61%		1.00		99.2		2.250		0.080%		10.4		10.432		10.4		100.00%		0.0007991151		2.250		82.504

		2.50		0.089%		11.592		60.000		110.581		6634.840		0.0018%		10.31%		19.66%		8.00%		1.55%		22.25%		1.00		23.64%		1.00		110.6		2.500		0.089%		11.6		11.592		11.6		100.00%		0.0008879056		2.500		93.914

		2.75		0.098%		12.751		60.000		121.991		7319.440		0.0018%		10.31%		18.58%		8.00%		1.41%		21.30%		1.00		22.75%		1.00		122.0		2.750		0.098%		12.8		12.751		12.8		100.00%		0.0009766962		2.750		105.324

		3.00		0.107%		13.910		60.000		133.401		8004.040		0.0018%		10.31%		17.57%		8.00%		1.29%		20.41%		1.00		21.92%		1.00		133.4		3.000		0.107%		13.9		13.910		13.9		100.00%		0.0010654868		3.000		116.734

		3.25		0.115%		15.069		60.000		144.811		8688.640		0.0018%		10.31%		16.61%		8.00%		1.19%		19.58%		1.00		21.15%		1.00		144.8		3.250		0.115%		15.1		15.069		15.1		100.00%		0.0011542773		3.250		128.144

		3.50		0.124%		16.228		60.000		156.221		9373.240		0.0018%		10.31%		15.70%		8.00%		1.10%		18.81%		1.00		20.44%		1.00		156.2		3.500		0.124%		16.2		16.228		16.2		100.00%		0.0012430679		3.500		139.554

		3.75		0.133%		17.387		60.000		167.631		10057.840		0.0018%		10.31%		14.84%		8.00%		1.02%		18.10%		1.00		19.79%		1.00		167.6		3.750		0.133%		17.4		17.387		17.4		100.00%		0.0013318585		3.750		150.964

		4.00		0.142%		18.547		60.000		179.041		10742.440		0.0018%		10.31%		14.03%		8.00%		0.96%		17.43%		1.00		19.18%		1.00		179.0		4.000		0.142%		18.5		18.547		18.5		100.00%		0.001420649		4.000		162.374

		4.25		0.151%		19.706		60.000		190.451		11427.040		0.0018%		10.31%		13.26%		8.00%		0.90%		16.82%		1.00		18.63%		1.00		190.5		4.250		0.151%		19.7		19.706		19.7		100.00%		0.0015094396		4.250		173.784

		4.50		0.160%		20.865		60.000		201.861		12111.640		0.0018%		10.31%		12.54%		8.00%		0.85%		16.25%		1.00		18.11%		1.00		201.9		4.500		0.160%		20.9		20.865		20.9		100.00%		0.0015982302		4.500		185.194

		4.75		0.169%		22.024		60.000		213.271		12796.240		0.0018%		10.31%		11.85%		8.00%		0.81%		15.73%		1.00		17.64%		1.00		213.3		4.750		0.169%		22.0		22.024		22.0		100.00%		0.0016870207		4.750		196.604

		5.00		0.178%		23.183		60.000		224.681		13480.840		0.0018%		10.31%		11.20%		8.00%		0.76%		15.24%		1.00		17.21%		1.00		224.7		5.000		0.178%		23.2		23.183		23.2		100.00%		0.0017758113		5.000		208.014

		5.25		0.186%		24.342		60.000		236.091		14165.440		0.0018%		10.31%		10.59%		8.00%		0.73%		14.80%		1.00		16.82%		1.00		236.1		5.250		0.186%		24.3		24.342		24.3		100.00%		0.0018646018		5.250		219.424

		5.50		0.195%		25.502		60.000		247.501		14850.040		0.0018%		10.31%		10.01%		8.00%		0.69%		14.39%		1.00		16.46%		1.00		247.5		5.500		0.195%		25.5		25.502		25.5		100.00%		0.0019533924		5.500		230.834

		5.75		0.204%		26.661		60.000		258.911		15534.640		0.0018%		10.31%		9.47%		8.00%		0.66%		14.01%		1.00		16.13%		1.00		258.9		5.750		0.204%		26.7		26.661		26.7		100.00%		0.002042183		5.750		242.244

		6.00		0.213%		27.820		60.000		270.321		16219.240		0.0018%		10.31%		8.95%		8.00%		0.64%		13.66%		1.00		15.83%		1.00		270.3		6.000		0.213%		27.8		27.820		27.8		100.00%		0.0021309735		6.000		253.654

		6.25		0.222%		28.979		60.000		281.731		16903.840		0.0018%		10.31%		8.46%		8.00%		0.61%		13.35%		1.00		15.56%		1.00		281.7		6.250		0.222%		29.0		28.979		29.0		100.00%		0.0022197641		6.250		265.064

		6.50		0.231%		30.138		60.000		293.141		17588.440		0.0018%		10.31%		8.00%		8.00%		0.59%		13.06%		1.00		15.31%		1.00		293.1		6.500		0.231%		30.1		30.138		30.1		100.00%		0.0023085547		6.500		276.474

		6.75		0.240%		31.297		60.000		304.551		18273.040		0.0018%		10.31%		7.70%		8.00%		0.56%		12.88%		1.00		15.16%		1.00		304.6		6.750		0.240%		31.3		31.297		31.3		100.00%		0.0023973452		6.750		287.884

		7.00		0.249%		32.457		60.000		315.961		18957.640		0.0018%		10.31%		7.70%		8.00%		0.54%		12.88%		1.00		15.16%		1.00		316.0		7.000		0.249%		32.5		32.457		32.5		100.00%		0.0024861358		7.000		299.294

		7.25		0.257%		33.616		60.000		327.371		19642.240		0.0018%		10.31%		7.70%		8.00%		0.52%		12.88%		1.00		15.16%		1.00		327.4		7.250		0.257%		33.6		33.616		33.6		100.00%		0.0025749264		7.250		310.704

		7.50		0.266%		34.775		60.000		338.781		20326.840		0.0018%		10.31%		7.70%		8.00%		0.51%		12.87%		1.00		15.16%		1.00		338.8		7.500		0.266%		34.8		34.775		34.8		100.00%		0.0026637169		7.500		322.114

		7.75		0.275%		35.934		60.000		350.191		21011.440		0.0018%		10.31%		7.70%		8.00%		0.49%		12.87%		1.00		15.16%		1.00		350.2		7.750		0.275%		35.9		35.934		35.9		100.00%		0.0027525075		7.750		333.524

		8.00		0.284%		37.093		60.000		361.601		21696.040		0.0018%		10.31%		7.70%		8.00%		0.47%		12.87%		1.00		15.16%		1.00		361.6		8.000		0.284%		37.1		37.093		37.1		100.00%		0.002841298		8.000		344.934

		8.25		0.293%		38.252		60.000		373.011		22380.640		0.0018%		10.31%		7.70%		8.00%		0.46%		12.87%		1.00		15.16%		1.00		373.0		8.250		0.293%		38.3		38.252		38.3		100.00%		0.0029300886		8.250		356.344

		8.50		0.302%		39.411		60.000		384.421		23065.240		0.0018%		10.31%		7.70%		8.00%		0.45%		12.87%		1.00		15.16%		1.00		384.4		8.500		0.302%		39.4		39.411		39.4		100.00%		0.0030188792		8.500		367.754

		8.75		0.311%		40.571		60.000		395.831		23749.840		0.0018%		10.31%		7.70%		8.00%		0.43%		12.87%		1.00		15.16%		1.00		395.8		8.750		0.311%		40.6		40.571		40.6		100.00%		0.0031076697		8.750		379.164

		9.00		0.320%		41.730		60.000		407.241		24434.440		0.0018%		10.31%		7.70%		8.00%		0.42%		12.87%		1.00		15.15%		1.00		407.2		9.000		0.320%		41.7		41.730		41.7		100.00%		0.0031964603		9.000		390.574

		9.25		0.329%		42.889		60.000		418.651		25119.040		0.0018%		10.31%		7.70%		8.00%		0.41%		12.87%		1.00		15.15%		1.00		418.7		9.250		0.329%		42.9		42.889		42.9		100.00%		0.0032852509		9.250		401.984

		9.50		0.337%		44.048		60.000		430.061		25803.640		0.0018%		10.31%		7.70%		8.00%		0.40%		12.87%		1.00		15.15%		1.00		430.1		9.500		0.337%		44.0		44.048		44.0		100.00%		0.0033740414		9.500		413.394

		9.75		0.346%		45.207		60.000		441.471		26488.240		0.0018%		10.31%		7.70%		8.00%		0.39%		12.87%		1.00		15.15%		1.00		441.5		9.750		0.346%		45.2		45.207		45.2		100.00%		0.003462832		9.750		424.804

		10.00		0.355%		46.366		60.000		452.881		27172.840		0.0018%		10.31%		7.70%		8.00%		0.38%		12.87%		1.00		15.15%		1.00		452.9		10.000		0.355%		46.4		46.366		46.4		100.00%		0.0035516226		10.000		436.214

		10.25		0.364%		47.526		60.000		464.291		27857.440		0.0018%		10.31%		7.70%		8.00%		0.37%		12.87%		1.00		15.15%		1.00		464.3		10.250		0.364%		47.5		47.526		47.5		100.00%		0.0036404131		10.250		447.624

		10.50		0.373%		48.685		60.000		475.701		28542.040		0.0018%		10.31%		7.70%		8.00%		0.36%		12.87%		1.00		15.15%		1.00		475.7		10.500		0.373%		48.7		48.685		48.7		100.00%		0.0037292037		10.500		459.034

		10.75		0.382%		49.844		60.000		487.111		29226.640		0.0018%		10.31%		7.70%		8.00%		0.35%		12.87%		1.00		15.15%		1.00		487.1		10.750		0.382%		49.8		49.844		49.8		100.00%		0.0038179943		10.750		470.444

		11.00		0.391%		51.003		60.000		498.521		29911.240		0.0018%		10.31%		7.70%		8.00%		0.34%		12.87%		1.00		15.15%		1.00		498.5		11.000		0.391%		51.0		51.003		51.0		100.00%		0.0039067848		11.000		481.854

		11.25		0.400%		52.162		60.000		509.931		30595.840		0.0018%		10.31%		7.70%		8.00%		0.34%		12.87%		1.00		15.15%		1.00		509.9		11.250		0.400%		52.2		52.162		52.2		100.00%		0.0039955754		11.250		493.264

		11.50		0.408%		53.321		60.000		521.341		31280.440		0.0018%		10.31%		7.70%		8.00%		0.33%		12.87%		1.00		15.15%		1.00		521.3		11.500		0.408%		53.3		53.321		53.3		100.00%		0.0040843659		11.500		504.674

		11.75		0.417%		54.481		60.000		532.751		31965.040		0.0018%		10.31%		7.70%		8.00%		0.32%		12.87%		1.00		15.15%		1.00		532.8		11.750		0.417%		54.5		54.481		54.5		100.00%		0.0041731565		11.750		516.084

		12.00		0.426%		55.640		60.000		544.161		32649.640		0.0018%		10.31%		7.70%		8.00%		0.32%		12.87%		1.00		15.15%		1.00		544.2		12.000		0.426%		55.6		55.640		55.6		100.00%		0.0042619471		12.000		527.494





































































































































































































Table 2A 5000 Imp

		Table 2 Helix Dosage  Class: 				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		2										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		6		in2								Sections between 3" & 4" the difference is

		Width		12.00		in2

		Fy		60000		psi								Sections between 2" & 3" the difference is

		Helix Density		13055		lb/yd3								Sections between 1" & 2" the difference is

		f'c		5000		psi

		αh		0.025

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev				in²

		Ahf		Helix Test Area				0.0003157		0.00000001

		Hl		Helix Linear Term				22.82		2.3517

		h		Height				5.00		0.4				in				calculated values				0.00%		0.00%

		Ho		Helix Orientation variation				(see below)						lb/yd³



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-121.1		103.02				lb

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		0.4				in





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(with h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/sqin)		Volume Fraction		Helix Dosage (lbs/yd)		Tension zone area using unit width
(in2)		Tensile unit force
(psi)		Tensile force, FH
(lb/ft)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(psi)		# of Helix per unit area, Hu
(#/in2)		Volume Fraction		Helix Dosage (lbs/yd)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		1.18		0.042%		5.471		60.000		54.503		3270.152		0.0018%		10.31%		25.00%		8.00%		3.15%		27.22%		1.00		28.37%		1.00		54.5		1.180		0.042%		5.5		5.471		5.5		100.00%		0.0004190915		1.180		33.669

		1.25		0.044%		5.796		60.000		57.697		3461.840		0.0018%		10.31%		25.00%		8.00%		2.98%		27.20%		1.00		28.36%		1.00		57.7		1.250		0.044%		5.8		5.796		5.8		100.00%		0.0004439528		1.250		36.864

		1.43		0.051%		6.630		60.000		65.913		3954.752		0.0018%		10.31%		25.00%		8.00%		2.60%		27.17%		1.00		28.32%		1.00		65.9		1.430		0.051%		6.6		6.630		6.6		100.00%		0.000507882		1.430		45.079

		1.50		0.053%		6.955		60.000		69.107		4146.440		0.0018%		10.31%		24.61%		8.00%		2.48%		26.80%		1.00		27.97%		1.00		69.1		1.500		0.053%		7.0		6.955		7.0		100.00%		0.0005327434		1.500		48.274

		1.53		0.054%		7.094		60.000		70.477		4228.592		0.0018%		10.31%		24.45%		8.00%		2.44%		26.64%		1.00		27.82%		1.00		70.5		1.530		0.054%		7.1		7.094		7.1		100.00%		0.0005433983		1.530		49.643

		1.75		0.062%		8.114		60.000		80.517		4831.040		0.0018%		10.31%		23.27%		8.00%		2.13%		25.54%		1.00		26.76%		1.00		80.5		1.750		0.062%		8.1		8.114		8.1		100.00%		0.0006215339		1.750		59.684

		2.00		0.071%		9.273		60.000		91.927		5515.640		0.0018%		10.31%		22.00%		8.00%		1.87%		24.36%		1.00		25.64%		1.00		91.9		2.000		0.071%		9.3		9.273		9.3		100.00%		0.0007103245		2.000		71.094

		2.25		0.080%		10.432		60.000		103.337		6200.240		0.0018%		10.31%		20.79%		8.00%		1.66%		23.27%		1.00		24.60%		1.00		103.3		2.250		0.080%		10.4		10.432		10.4		100.00%		0.0007991151		2.250		82.504

		2.50		0.089%		11.592		60.000		114.747		6884.840		0.0018%		10.31%		19.66%		8.00%		1.50%		22.25%		1.00		23.64%		1.00		114.7		2.500		0.089%		11.6		11.592		11.6		100.00%		0.0008879056		2.500		93.914

		2.75		0.098%		12.751		60.000		126.157		7569.440		0.0018%		10.31%		18.58%		8.00%		1.36%		21.29%		1.00		22.75%		1.00		126.2		2.750		0.098%		12.8		12.751		12.8		100.00%		0.0009766962		2.750		105.324

		3.00		0.107%		13.910		60.000		137.567		8254.040		0.0018%		10.31%		17.57%		8.00%		1.25%		20.41%		1.00		21.92%		1.00		137.6		3.000		0.107%		13.9		13.910		13.9		100.00%		0.0010654868		3.000		116.734

		3.25		0.115%		15.069		60.000		148.977		8938.640		0.0018%		10.31%		16.61%		8.00%		1.15%		19.58%		1.00		21.15%		1.00		149.0		3.250		0.115%		15.1		15.069		15.1		100.00%		0.0011542773		3.250		128.144

		3.50		0.124%		16.228		60.000		160.387		9623.240		0.0018%		10.31%		15.70%		8.00%		1.07%		18.81%		1.00		20.44%		1.00		160.4		3.500		0.124%		16.2		16.228		16.2		100.00%		0.0012430679		3.500		139.554

		3.75		0.133%		17.387		60.000		171.797		10307.840		0.0018%		10.31%		14.84%		8.00%		1.00%		18.10%		1.00		19.79%		1.00		171.8		3.750		0.133%		17.4		17.387		17.4		100.00%		0.0013318585		3.750		150.964

		4.00		0.142%		18.547		60.000		183.207		10992.440		0.0018%		10.31%		14.03%		8.00%		0.94%		17.43%		1.00		19.18%		1.00		183.2		4.000		0.142%		18.5		18.547		18.5		100.00%		0.001420649		4.000		162.374

		4.25		0.151%		19.706		60.000		194.617		11677.040		0.0018%		10.31%		13.26%		8.00%		0.88%		16.82%		1.00		18.62%		1.00		194.6		4.250		0.151%		19.7		19.706		19.7		100.00%		0.0015094396		4.250		173.784

		4.50		0.160%		20.865		60.000		206.027		12361.640		0.0018%		10.31%		12.54%		8.00%		0.83%		16.25%		1.00		18.11%		1.00		206.0		4.500		0.160%		20.9		20.865		20.9		100.00%		0.0015982302		4.500		185.194

		4.75		0.169%		22.024		60.000		217.437		13046.240		0.0018%		10.31%		11.85%		8.00%		0.79%		15.73%		1.00		17.64%		1.00		217.4		4.750		0.169%		22.0		22.024		22.0		100.00%		0.0016870207		4.750		196.604

		5.00		0.178%		23.183		60.000		228.847		13730.840		0.0018%		10.31%		11.20%		8.00%		0.75%		15.24%		1.00		17.21%		1.00		228.8		5.000		0.178%		23.2		23.183		23.2		100.00%		0.0017758113		5.000		208.014

		5.25		0.186%		24.342		60.000		240.257		14415.440		0.0018%		10.31%		10.59%		8.00%		0.71%		14.80%		1.00		16.82%		1.00		240.3		5.250		0.186%		24.3		24.342		24.3		100.00%		0.0018646018		5.250		219.424

		5.50		0.195%		25.502		60.000		251.667		15100.040		0.0018%		10.31%		10.01%		8.00%		0.68%		14.38%		1.00		16.46%		1.00		251.7		5.500		0.195%		25.5		25.502		25.5		100.00%		0.0019533924		5.500		230.834

		5.75		0.204%		26.661		60.000		263.077		15784.640		0.0018%		10.31%		9.47%		8.00%		0.65%		14.01%		1.00		16.13%		1.00		263.1		5.750		0.204%		26.7		26.661		26.7		100.00%		0.002042183		5.750		242.244

		6.00		0.213%		27.820		60.000		274.487		16469.240		0.0018%		10.31%		8.95%		8.00%		0.63%		13.66%		1.00		15.83%		1.00		274.5		6.000		0.213%		27.8		27.820		27.8		100.00%		0.0021309735		6.000		253.654

		6.25		0.222%		28.979		60.000		285.897		17153.840		0.0018%		10.31%		8.46%		8.00%		0.60%		13.35%		1.00		15.56%		1.00		285.9		6.250		0.222%		29.0		28.979		29.0		100.00%		0.0022197641		6.250		265.064

		6.50		0.231%		30.138		60.000		297.307		17838.440		0.0018%		10.31%		8.00%		8.00%		0.58%		13.06%		1.00		15.31%		1.00		297.3		6.500		0.231%		30.1		30.138		30.1		100.00%		0.0023085547		6.500		276.474

		6.75		0.240%		31.297		60.000		308.717		18523.040		0.0018%		10.31%		7.70%		8.00%		0.56%		12.88%		1.00		15.16%		1.00		308.7		6.750		0.240%		31.3		31.297		31.3		100.00%		0.0023973452		6.750		287.884

		7.00		0.249%		32.457		60.000		320.127		19207.640		0.0018%		10.31%		7.70%		8.00%		0.54%		12.88%		1.00		15.16%		1.00		320.1		7.000		0.249%		32.5		32.457		32.5		100.00%		0.0024861358		7.000		299.294

		7.25		0.257%		33.616		60.000		331.537		19892.240		0.0018%		10.31%		7.70%		8.00%		0.52%		12.87%		1.00		15.16%		1.00		331.5		7.250		0.257%		33.6		33.616		33.6		100.00%		0.0025749264		7.250		310.704

		7.50		0.266%		34.775		60.000		342.947		20576.840		0.0018%		10.31%		7.70%		8.00%		0.50%		12.87%		1.00		15.16%		1.00		342.9		7.500		0.266%		34.8		34.775		34.8		100.00%		0.0026637169		7.500		322.114

		7.75		0.275%		35.934		60.000		354.357		21261.440		0.0018%		10.31%		7.70%		8.00%		0.48%		12.87%		1.00		15.16%		1.00		354.4		7.750		0.275%		35.9		35.934		35.9		100.00%		0.0027525075		7.750		333.524

		8.00		0.284%		37.093		60.000		365.767		21946.040		0.0018%		10.31%		7.70%		8.00%		0.47%		12.87%		1.00		15.16%		1.00		365.8		8.000		0.284%		37.1		37.093		37.1		100.00%		0.002841298		8.000		344.934

		8.25		0.293%		38.252		60.000		377.177		22630.640		0.0018%		10.31%		7.70%		8.00%		0.46%		12.87%		1.00		15.16%		1.00		377.2		8.250		0.293%		38.3		38.252		38.3		100.00%		0.0029300886		8.250		356.344

		8.50		0.302%		39.411		60.000		388.587		23315.240		0.0018%		10.31%		7.70%		8.00%		0.44%		12.87%		1.00		15.16%		1.00		388.6		8.500		0.302%		39.4		39.411		39.4		100.00%		0.0030188792		8.500		367.754

		8.75		0.311%		40.571		60.000		399.997		23999.840		0.0018%		10.31%		7.70%		8.00%		0.43%		12.87%		1.00		15.16%		1.00		400.0		8.750		0.311%		40.6		40.571		40.6		100.00%		0.0031076697		8.750		379.164

		9.00		0.320%		41.730		60.000		411.407		24684.440		0.0018%		10.31%		7.70%		8.00%		0.42%		12.87%		1.00		15.15%		1.00		411.4		9.000		0.320%		41.7		41.730		41.7		100.00%		0.0031964603		9.000		390.574

		9.25		0.329%		42.889		60.000		422.817		25369.040		0.0018%		10.31%		7.70%		8.00%		0.41%		12.87%		1.00		15.15%		1.00		422.8		9.250		0.329%		42.9		42.889		42.9		100.00%		0.0032852509		9.250		401.984

		9.50		0.337%		44.048		60.000		434.227		26053.640		0.0018%		10.31%		7.70%		8.00%		0.40%		12.87%		1.00		15.15%		1.00		434.2		9.500		0.337%		44.0		44.048		44.0		100.00%		0.0033740414		9.500		413.394

		9.75		0.346%		45.207		60.000		445.637		26738.240		0.0018%		10.31%		7.70%		8.00%		0.39%		12.87%		1.00		15.15%		1.00		445.6		9.750		0.346%		45.2		45.207		45.2		100.00%		0.003462832		9.750		424.804

		10.00		0.355%		46.366		60.000		457.047		27422.840		0.0018%		10.31%		7.70%		8.00%		0.38%		12.87%		1.00		15.15%		1.00		457.0		10.000		0.355%		46.4		46.366		46.4		100.00%		0.0035516226		10.000		436.214

		10.25		0.364%		47.526		60.000		468.457		28107.440		0.0018%		10.31%		7.70%		8.00%		0.37%		12.87%		1.00		15.15%		1.00		468.5		10.250		0.364%		47.5		47.526		47.5		100.00%		0.0036404131		10.250		447.624

		10.50		0.373%		48.685		60.000		479.867		28792.040		0.0018%		10.31%		7.70%		8.00%		0.36%		12.87%		1.00		15.15%		1.00		479.9		10.500		0.373%		48.7		48.685		48.7		100.00%		0.0037292037		10.500		459.034

		10.75		0.382%		49.844		60.000		491.277		29476.640		0.0018%		10.31%		7.70%		8.00%		0.35%		12.87%		1.00		15.15%		1.00		491.3		10.750		0.382%		49.8		49.844		49.8		100.00%		0.0038179943		10.750		470.444

		11.00		0.391%		51.003		60.000		502.687		30161.240		0.0018%		10.31%		7.70%		8.00%		0.34%		12.87%		1.00		15.15%		1.00		502.7		11.000		0.391%		51.0		51.003		51.0		100.00%		0.0039067848		11.000		481.854

		11.25		0.400%		52.162		60.000		514.097		30845.840		0.0018%		10.31%		7.70%		8.00%		0.33%		12.87%		1.00		15.15%		1.00		514.1		11.250		0.400%		52.2		52.162		52.2		100.00%		0.0039955754		11.250		493.264

		11.50		0.408%		53.321		60.000		525.507		31530.440		0.0018%		10.31%		7.70%		8.00%		0.33%		12.87%		1.00		15.15%		1.00		525.5		11.500		0.408%		53.3		53.321		53.3		100.00%		0.0040843659		11.500		504.674

		11.75		0.417%		54.481		60.000		536.917		32215.040		0.0018%		10.31%		7.70%		8.00%		0.32%		12.87%		1.00		15.15%		1.00		536.9		11.750		0.417%		54.5		54.481		54.5		100.00%		0.0041731565		11.750		516.084

		12.00		0.426%		55.640		60.000		548.327		32899.640		0.0018%		10.31%		7.70%		8.00%		0.31%		12.87%		1.00		15.15%		1.00		548.3		12.000		0.426%		55.6		55.640		55.6		100.00%		0.0042619471		12.000		527.494





































































































































































































Table 2B 3000 Imp

		Table 2 Helix Dosage  Class:				B

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		2										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		1.5										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		6		in2								Sections between 3" & 4" the difference is

		Width		12.00		in2

		Fy		60000		psi								Sections between 2" & 3" the difference is

		Helix Density		13055		lb/yd3								Sections between 1" & 2" the difference is

		f'c		3000		psi

		αh		0.025

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev				in²

		Ahf		Helix Test Area				0.0003157		0.00000001

		Hl		Helix Linear Term				22.82		2.3517

		h		Height				5.00		0.4				in				calculated values				2.60%		1.30%

		Ho		Helix Orientation variation				(see below)						lb/yd³



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-121.1		103.02				lb

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		0.4				in





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(with h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/sqin)		Volume Fraction		Helix Dosage (lbs/yd)		Tension zone area using unit width
(in2)		Tensile unit force
(psi)		Tensile force, FH
(lb/ft)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(psi)		# of Helix per unit area, Hu
(#/in2)		Volume Fraction		Helix Dosage (lbs/yd)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		1.18		0.042%		5.471		60.000		46.169		2770.152		0.0018%		10.31%		25.00%		8.00%		3.72%		27.30%		0.735597695		28.44%		0.7261567935		62.8		1.544		0.055%		7.2		7.438		7.5		101.30%		0.0005771363		1.625		33.669

		1.25		0.044%		5.796		60.000		49.364		2961.840		0.0018%		10.31%		25.00%		8.00%		3.48%		27.26%		0.735860491		28.41%		0.726405731		67.1		1.638		0.058%		7.6		7.876		8.0		101.30%		0.0006111637		1.721		36.864

		1.43		0.051%		6.630		60.000		57.579		3454.752		0.0018%		10.31%		25.00%		8.00%		2.98%		27.20%		0.736347917		28.36%		0.7268673822		78.2		1.882		0.067%		8.7		9.004		9.1		101.30%		0.0006987272		1.967		45.079

		1.50		0.053%		6.955		60.000		60.774		3646.440		0.0018%		10.31%		24.61%		8.00%		2.83%		26.83%		0.7394225201		28.00%		0.7297772658		82.2		1.969		0.070%		9.1		9.406		9.5		101.32%		0.0007300082		2.055		48.274

		1.53		0.054%		7.094		60.000		62.143		3728.592		0.0018%		10.31%		24.45%		8.00%		2.76%		26.68%		0.7407401055		27.85%		0.7310231144		83.9		2.007		0.071%		9.3		9.577		9.7		101.33%		0.0007433394		2.093		49.643

		1.75		0.062%		8.114		60.000		72.184		4331.040		0.0018%		10.31%		23.27%		8.00%		2.38%		25.56%		0.7500980662		26.78%		0.7398507795		96.2		2.277		0.081%		10.6		10.817		11.0		101.39%		0.0008400801		2.365		59.684

		2.00		0.071%		9.273		60.000		83.594		5015.640		0.0018%		10.31%		22.00%		8.00%		2.05%		24.38%		0.7601382616		25.66%		0.7492783653		110.0		2.578		0.092%		12.0		12.199		12.4		101.45%		0.0009480115		2.669		71.094

		2.25		0.080%		10.432		60.000		95.004		5700.240		0.0018%		10.31%		20.79%		8.00%		1.81%		23.28%		0.7696014913		24.61%		0.7581182554		123.4		2.873		0.102%		13.3		13.556		13.8		101.51%		0.0010540771		2.968		82.504

		2.50		0.089%		11.592		60.000		106.414		6384.840		0.0018%		10.31%		19.66%		8.00%		1.61%		22.25%		0.7785232601		23.65%		0.7664069575		136.7		3.163		0.112%		14.7		14.889		15.1		101.58%		0.0011585302		3.262		93.914

		2.75		0.098%		12.751		60.000		117.824		7069.440		0.0018%		10.31%		18.58%		8.00%		1.46%		21.30%		0.7869290675		22.75%		0.7741716283		149.7		3.449		0.122%		16.0		16.203		16.5		101.65%		0.0012616017		3.552		105.324

		3.00		0.107%		13.910		60.000		129.234		7754.040		0.0018%		10.31%		17.57%		8.00%		1.33%		20.41%		0.7948397443		21.92%		0.7814351824		162.6		3.731		0.133%		17.3		17.500		17.8		101.72%		0.0013634999		3.839		116.734

		3.25		0.115%		15.069		60.000		140.644		8438.640		0.0018%		10.31%		16.61%		8.00%		1.22%		19.58%		0.8022738845		21.15%		0.7882185996		175.3		4.009		0.142%		18.6		18.783		19.1		101.78%		0.0014644127		4.123		128.144

		3.50		0.124%		16.228		60.000		152.054		9123.240		0.0018%		10.31%		15.70%		8.00%		1.13%		18.81%		0.8092490329		20.44%		0.7945420283		187.9		4.285		0.152%		19.9		20.053		20.4		101.85%		0.0015645087		4.405		139.554

		3.75		0.133%		17.387		60.000		163.464		9807.840		0.0018%		10.31%		14.84%		8.00%		1.05%		18.10%		0.8157822906		19.79%		0.8004253226		200.4		4.559		0.162%		21.1		21.314		21.7		101.92%		0.0016639384		4.685		150.964

		4.00		0.142%		18.547		60.000		174.874		10492.440		0.0018%		10.31%		14.03%		8.00%		0.98%		17.44%		0.8218906302		19.18%		0.8058882929		212.8		4.830		0.172%		22.4		22.566		23.0		101.99%		0.0017628362		4.963		162.374

		4.25		0.151%		19.706		60.000		186.284		11177.040		0.0018%		10.31%		13.26%		8.00%		0.92%		16.82%		0.8275910542		18.63%		0.8109508031		225.1		5.100		0.181%		23.6		23.811		24.3		102.05%		0.0018613208		5.241		173.784

		4.50		0.160%		20.865		60.000		197.694		11861.640		0.0018%		10.31%		12.54%		8.00%		0.87%		16.25%		0.8329006666		18.11%		0.8156327806		237.4		5.369		0.191%		24.9		25.051		25.6		102.12%		0.0019594972		5.517		185.194

		4.75		0.169%		22.024		60.000		209.104		12546.240		0.0018%		10.31%		11.85%		8.00%		0.82%		15.73%		0.8378366908		17.65%		0.8199541738		249.6		5.637		0.200%		26.1		26.287		26.9		102.18%		0.0020574573		5.793		196.604

		5.00		0.178%		23.183		60.000		220.514		13230.840		0.0018%		10.31%		11.20%		8.00%		0.78%		15.24%		0.842416454		17.21%		0.8239348805		261.8		5.904		0.210%		27.4		27.520		28.1		102.24%		0.0021552811		6.068		208.014

		5.25		0.186%		24.342		60.000		231.924		13915.440		0.0018%		10.31%		10.59%		8.00%		0.74%		14.80%		0.8466573487		16.82%		0.8275946578		273.9		6.170		0.219%		28.6		28.751		29.4		102.30%		0.0022530376		6.344		219.424

		5.50		0.195%		25.502		60.000		243.334		14600.040		0.0018%		10.31%		10.01%		8.00%		0.71%		14.39%		0.8505767785		16.46%		0.830953024		286.1		6.437		0.229%		29.8		29.981		30.7		102.36%		0.0023507856		6.619		230.834

		5.75		0.204%		26.661		60.000		254.744		15284.640		0.0018%		10.31%		9.47%		8.00%		0.67%		14.01%		0.8541920927		16.13%		0.8340291575		298.2		6.703		0.238%		31.1		31.212		32.0		102.42%		0.002448575		6.894		242.244

		6.00		0.213%		27.820		60.000		266.154		15969.240		0.0018%		10.31%		8.95%		8.00%		0.65%		13.66%		0.857520514		15.83%		0.8368417987		310.4		6.969		0.248%		32.3		32.442		33.2		102.47%		0.0025464473		7.170		253.654

		6.25		0.222%		28.979		60.000		277.564		16653.840		0.0018%		10.31%		8.46%		8.00%		0.62%		13.35%		0.860579061		15.56%		0.8394091585		322.5		7.235		0.257%		33.5		33.674		34.5		102.52%		0.0026444364		7.446		265.064

		6.50		0.231%		30.138		60.000		288.974		17338.440		0.0018%		10.31%		8.00%		8.00%		0.59%		13.06%		0.8633844701		15.31%		0.8417488355		334.7		7.502		0.266%		34.8		34.907		35.8		102.57%		0.0027425695		7.722		276.474

		6.75		0.240%		31.297		60.000		300.384		18023.040		0.0018%		10.31%		7.70%		8.00%		0.57%		12.88%		0.8651374046		15.16%		0.8432030879		347.2		7.776		0.276%		36.1		36.176		37.1		102.60%		0.002843141		8.005		287.884

		7.00		0.249%		32.457		60.000		311.794		18707.640		0.0018%		10.31%		7.70%		8.00%		0.55%		12.88%		0.8651462766		15.16%		0.8432104329		360.4		8.065		0.286%		37.4		37.516		38.5		102.60%		0.0029484168		8.302		299.294

		7.25		0.257%		33.616		60.000		323.204		19392.240		0.0018%		10.31%		7.70%		8.00%		0.53%		12.88%		0.8651542264		15.16%		0.8432170141		373.6		8.354		0.297%		38.7		38.855		39.9		102.60%		0.0030536935		8.598		310.704

		7.50		0.266%		34.775		60.000		334.614		20076.840		0.0018%		10.31%		7.70%		8.00%		0.51%		12.87%		0.8651613773		15.16%		0.843222934		386.8		8.643		0.307%		40.1		40.195		41.2		102.60%		0.0031589711		8.894		322.114

		7.75		0.275%		35.934		60.000		346.024		20761.440		0.0018%		10.31%		7.70%		8.00%		0.50%		12.87%		0.8651678329		15.16%		0.8432282782		400.0		8.932		0.317%		41.4		41.534		42.6		102.60%		0.0032642495		9.191		333.524

		8.00		0.284%		37.093		60.000		357.434		21446.040		0.0018%		10.31%		7.70%		8.00%		0.48%		12.87%		0.8651736806		15.16%		0.843233119		413.1		9.220		0.327%		42.8		42.874		44.0		102.60%		0.0033695285		9.487		344.934

		8.25		0.293%		38.252		60.000		368.844		22130.640		0.0018%		10.31%		7.70%		8.00%		0.47%		12.87%		0.8651789943		15.16%		0.8432375178		426.3		9.509		0.338%		44.1		44.213		45.4		102.60%		0.0034748082		9.784		356.344

		8.50		0.302%		39.411		60.000		380.254		22815.240		0.0018%		10.31%		7.70%		8.00%		0.45%		12.87%		0.8651838371		15.16%		0.8432415267		439.5		9.798		0.348%		45.4		45.553		46.7		102.60%		0.0035800884		10.080		367.754

		8.75		0.311%		40.571		60.000		391.664		23499.840		0.0018%		10.31%		7.70%		8.00%		0.44%		12.87%		0.8651882631		15.16%		0.8432451904		452.7		10.087		0.358%		46.8		46.892		48.1		102.60%		0.0036853691		10.377		379.164

		9.00		0.320%		41.730		60.000		403.074		24184.440		0.0018%		10.31%		7.70%		8.00%		0.43%		12.87%		0.8651923187		15.15%		0.8432485476		465.9		10.376		0.369%		48.1		48.232		49.5		102.60%		0.0037906502		10.673		390.574

		9.25		0.329%		42.889		60.000		414.484		24869.040		0.0018%		10.31%		7.70%		8.00%		0.41%		12.87%		0.8651960441		15.15%		0.8432516314		479.1		10.665		0.379%		49.4		49.571		50.9		102.60%		0.0038959318		10.969		401.984

		9.50		0.337%		44.048		60.000		425.894		25553.640		0.0018%		10.31%		7.70%		8.00%		0.40%		12.87%		0.8651994742		15.15%		0.8432544707		492.2		10.954		0.389%		50.8		50.911		52.2		102.60%		0.0040012138		11.266		413.394

		9.75		0.346%		45.207		60.000		437.304		26238.240		0.0018%		10.31%		7.70%		8.00%		0.39%		12.87%		0.8652026395		15.15%		0.8432570908		505.4		11.243		0.399%		52.1		52.251		53.6		102.60%		0.0041064962		11.562		424.804

		10.00		0.355%		46.366		60.000		448.714		26922.840		0.0018%		10.31%		7.70%		8.00%		0.38%		12.87%		0.8652055665		15.15%		0.8432595136		518.6		11.532		0.410%		53.5		53.590		55.0		102.60%		0.0042117788		11.859		436.214

		10.25		0.364%		47.526		60.000		460.124		27607.440		0.0018%		10.31%		7.70%		8.00%		0.37%		12.87%		0.8652082785		15.15%		0.8432617585		531.8		11.821		0.420%		54.8		54.930		56.4		102.60%		0.0043170618		12.155		447.624

		10.50		0.373%		48.685		60.000		471.534		28292.040		0.0018%		10.31%		7.70%		8.00%		0.36%		12.87%		0.8652107961		15.15%		0.8432638424		545.0		12.110		0.430%		56.1		56.269		57.7		102.60%		0.0044223451		12.452		459.034

		10.75		0.382%		49.844		60.000		482.944		28976.640		0.0018%		10.31%		7.70%		8.00%		0.36%		12.87%		0.8652131374		15.15%		0.8432657804		558.2		12.398		0.440%		57.5		57.609		59.1		102.60%		0.0045276286		12.748		470.444

		11.00		0.391%		51.003		60.000		494.354		29661.240		0.0018%		10.31%		7.70%		8.00%		0.35%		12.87%		0.8652153185		15.15%		0.8432675858		571.4		12.687		0.451%		58.8		58.948		60.5		102.60%		0.0046329124		13.044		481.854

		11.25		0.400%		52.162		60.000		505.764		30345.840		0.0018%		10.31%		7.70%		8.00%		0.34%		12.87%		0.8652173537		15.15%		0.8432692704		584.6		12.976		0.461%		60.2		60.288		61.9		102.60%		0.0047381964		13.341		493.264

		11.50		0.408%		53.321		60.000		517.174		31030.440		0.0018%		10.31%		7.70%		8.00%		0.33%		12.87%		0.8652192557		15.15%		0.8432708448		597.7		13.265		0.471%		61.5		61.628		63.2		102.60%		0.0048434806		13.637		504.674

		11.75		0.417%		54.481		60.000		528.584		31715.040		0.0018%		10.31%		7.70%		8.00%		0.32%		12.87%		0.865221036		15.15%		0.8432723183		610.9		13.554		0.481%		62.8		62.967		64.6		102.60%		0.004948765		13.934		516.084

		12.00		0.426%		55.640		60.000		539.994		32399.640		0.0018%		10.31%		7.70%		8.00%		0.32%		12.87%		0.8652227046		15.15%		0.8432736994		624.1		13.843		0.492%		64.2		64.307		66.0		102.60%		0.0050540496		14.230		527.494





































































































































































































Table 2B 4000 Imp

		Table 2 Helix Dosage  Class:				B

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		2										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		1.5										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		6		in2								Sections between 3" & 4" the difference is

		Width		12.00		in2

		Fy		60000		psi								Sections between 2" & 3" the difference is

		Helix Density		13055		lb/yd3								Sections between 1" & 2" the difference is

		f'c		4000		psi

		αh		0.025

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev				in²

		Ahf		Helix Test Area				0.0003157		0.00000001

		Hl		Helix Linear Term				22.82		2.3517

		h		Height				5.00		0.4				in				calculated values				2.60%		1.30%

		Ho		Helix Orientation variation				(see below)						lb/yd³



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-121.1		103.02				lb

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		0.4				in





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(with h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/sqin)		Volume Fraction		Helix Dosage (lbs/yd)		Tension zone area using unit width
(in2)		Tensile unit force
(psi)		Tensile force, FH
(lb/ft)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(psi)		# of Helix per unit area, Hu
(#/in2)		Volume Fraction		Helix Dosage (lbs/yd)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		1.18		0.042%		5.471		60.000		50.336		3020.152		0.0018%		10.31%		25.00%		8.00%		3.41%		27.26%		0.7359307481		28.40%		0.7264722786		68.4		1.576		0.056%		7.3		7.434		7.5		101.30%		0.0005768857		1.624		33.669

		1.25		0.044%		5.796		60.000		53.531		3211.840		0.0018%		10.31%		25.00%		8.00%		3.21%		27.23%		0.7361355196		28.38%		0.7266662276		72.7		1.670		0.059%		7.7		7.873		8.0		101.30%		0.0006109446		1.720		36.864

		1.43		0.051%		6.630		60.000		61.746		3704.752		0.0018%		10.31%		25.00%		8.00%		2.78%		27.18%		0.7365245608		28.34%		0.7270346626		83.8		1.914		0.068%		8.9		9.002		9.1		101.31%		0.0006985665		1.967		45.079

		1.50		0.053%		6.955		60.000		64.941		3896.440		0.0018%		10.31%		24.61%		8.00%		2.64%		26.82%		0.7395762527		27.98%		0.7299226642		87.8		2.001		0.071%		9.3		9.404		9.5		101.32%		0.0007298628		2.055		48.274

		1.53		0.054%		7.094		60.000		66.310		3978.592		0.0018%		10.31%		24.45%		8.00%		2.59%		26.66%		0.7408853106		27.83%		0.7311603708		89.5		2.038		0.072%		9.5		9.575		9.7		101.33%		0.0007431998		2.093		49.643

		1.75		0.062%		8.114		60.000		76.351		4581.040		0.0018%		10.31%		23.27%		8.00%		2.25%		25.55%		0.7501972535		26.77%		0.7399441432		101.8		2.307		0.082%		10.7		10.816		11.0		101.39%		0.0008399741		2.365		59.684

		2.00		0.071%		9.273		60.000		87.761		5265.640		0.0018%		10.31%		22.00%		8.00%		1.96%		24.37%		0.7602068703		25.65%		0.7493426212		115.4		2.607		0.093%		12.1		12.198		12.4		101.45%		0.0009479302		2.669		71.094

		2.25		0.080%		10.432		60.000		99.171		5950.240		0.0018%		10.31%		20.79%		8.00%		1.73%		23.27%		0.7696514688		24.61%		0.7581648137		128.9		2.900		0.103%		13.4		13.555		13.8		101.52%		0.0010540123		2.968		82.504

		2.50		0.089%		11.592		60.000		110.581		6634.840		0.0018%		10.31%		19.66%		8.00%		1.55%		22.25%		0.7785611447		23.64%		0.7664420532		142.0		3.189		0.113%		14.8		14.889		15.1		101.58%		0.0011584772		3.262		93.914

		2.75		0.098%		12.751		60.000		121.991		7319.440		0.0018%		10.31%		18.58%		8.00%		1.41%		21.30%		0.7869587035		22.75%		0.7741989218		155.0		3.474		0.123%		16.1		16.203		16.5		101.65%		0.0012615572		3.552		105.324

		3.00		0.107%		13.910		60.000		133.401		8004.040		0.0018%		10.31%		17.57%		8.00%		1.29%		20.41%		0.7948635237		21.92%		0.7814569483		167.8		3.754		0.133%		17.4		17.500		17.8		101.72%		0.0013634619		3.839		116.734

		3.25		0.115%		15.069		60.000		144.811		8688.640		0.0018%		10.31%		16.61%		8.00%		1.19%		19.58%		0.8022933661		21.15%		0.7882363182		180.5		4.032		0.143%		18.7		18.783		19.1		101.78%		0.0014643798		4.123		128.144

		3.50		0.124%		16.228		60.000		156.221		9373.240		0.0018%		10.31%		15.70%		8.00%		1.10%		18.81%		0.8092652719		20.44%		0.7945567007		193.0		4.307		0.153%		20.0		20.053		20.4		101.85%		0.0015644798		4.405		139.554

		3.75		0.133%		17.387		60.000		167.631		10057.840		0.0018%		10.31%		14.84%		8.00%		1.02%		18.10%		0.8157960249		19.79%		0.8004376479		205.5		4.579		0.163%		21.2		21.313		21.7		101.92%		0.0016639128		4.685		150.964

		4.00		0.142%		18.547		60.000		179.041		10742.440		0.0018%		10.31%		14.03%		8.00%		0.96%		17.43%		0.8219023899		19.18%		0.805898773		217.8		4.850		0.172%		22.5		22.565		23.0		101.99%		0.0017628132		4.963		162.374

		4.25		0.151%		19.706		60.000		190.451		11427.040		0.0018%		10.31%		13.26%		8.00%		0.90%		16.82%		0.8276012296		18.63%		0.8109598074		230.1		5.119		0.182%		23.7		23.811		24.3		102.05%		0.0018613001		5.241		173.784

		4.50		0.160%		20.865		60.000		201.861		12111.640		0.0018%		10.31%		12.54%		8.00%		0.85%		16.25%		0.8329095509		18.11%		0.8156405863		242.4		5.387		0.191%		25.0		25.051		25.6		102.12%		0.0019594785		5.517		185.194

		4.75		0.169%		22.024		60.000		213.271		12796.240		0.0018%		10.31%		11.85%		8.00%		0.81%		15.73%		0.8378445085		17.64%		0.8199609931		254.5		5.654		0.201%		26.2		26.287		26.9		102.18%		0.0020574402		5.793		196.604

		5.00		0.178%		23.183		60.000		224.681		13480.840		0.0018%		10.31%		11.20%		8.00%		0.76%		15.24%		0.8424233799		17.21%		0.8239408784		266.7		5.921		0.210%		27.5		27.520		28.1		102.24%		0.0021552654		6.068		208.014

		5.25		0.186%		24.342		60.000		236.091		14165.440		0.0018%		10.31%		10.59%		8.00%		0.73%		14.80%		0.8466635207		16.82%		0.8275999648		278.8		6.187		0.220%		28.7		28.751		29.4		102.30%		0.0022530231		6.344		219.424

		5.50		0.195%		25.502		60.000		247.501		14850.040		0.0018%		10.31%		10.01%		8.00%		0.69%		14.39%		0.8505823071		16.46%		0.8309577443		291.0		6.453		0.229%		29.9		29.981		30.7		102.36%		0.0023507723		6.619		230.834

		5.75		0.204%		26.661		60.000		258.911		15534.640		0.0018%		10.31%		9.47%		8.00%		0.66%		14.01%		0.8541970676		16.13%		0.8340333755		303.1		6.718		0.239%		31.2		31.211		32.0		102.42%		0.0024485627		6.894		242.244

		6.00		0.213%		27.820		60.000		270.321		16219.240		0.0018%		10.31%		8.95%		8.00%		0.64%		13.66%		0.8575250085		15.83%		0.8368455837		315.2		6.984		0.248%		32.4		32.442		33.2		102.47%		0.0025464358		7.170		253.654

		6.25		0.222%		28.979		60.000		281.731		16903.840		0.0018%		10.31%		8.46%		8.00%		0.61%		13.35%		0.8605831359		15.56%		0.8394125677		327.4		7.250		0.257%		33.6		33.674		34.5		102.52%		0.0026444256		7.446		265.064

		6.50		0.231%		30.138		60.000		293.141		17588.440		0.0018%		10.31%		8.00%		8.00%		0.59%		13.06%		0.8633881765		15.31%		0.8417519166		339.5		7.516		0.267%		34.9		34.907		35.8		102.57%		0.0027425594		7.722		276.474

		6.75		0.240%		31.297		60.000		304.551		18273.040		0.0018%		10.31%		7.70%		8.00%		0.56%		12.88%		0.8651407601		15.16%		0.8432058659		352.0		7.790		0.277%		36.1		36.176		37.1		102.60%		0.0028431316		8.005		287.884

		7.00		0.249%		32.457		60.000		315.961		18957.640		0.0018%		10.31%		7.70%		8.00%		0.54%		12.88%		0.8651492796		15.16%		0.8432129189		365.2		8.079		0.287%		37.5		37.515		38.5		102.60%		0.0029484081		8.302		299.294

		7.25		0.257%		33.616		60.000		327.371		19642.240		0.0018%		10.31%		7.70%		8.00%		0.52%		12.88%		0.8651569244		15.16%		0.8432192478		378.4		8.368		0.297%		38.8		38.855		39.9		102.60%		0.0030536855		8.598		310.704

		7.50		0.266%		34.775		60.000		338.781		20326.840		0.0018%		10.31%		7.70%		8.00%		0.51%		12.87%		0.8651638104		15.16%		0.8432249482		391.6		8.657		0.307%		40.1		40.194		41.2		102.60%		0.0031589636		8.894		322.114

		7.75		0.275%		35.934		60.000		350.191		21011.440		0.0018%		10.31%		7.70%		8.00%		0.49%		12.87%		0.8651700347		15.16%		0.8432301009		404.8		8.946		0.318%		41.5		41.534		42.6		102.60%		0.0032642424		9.191		333.524

		8.00		0.284%		37.093		60.000		361.601		21696.040		0.0018%		10.31%		7.70%		8.00%		0.47%		12.87%		0.8651756794		15.16%		0.8432347737		418.0		9.235		0.328%		42.8		42.874		44.0		102.60%		0.0033695219		9.487		344.934

		8.25		0.293%		38.252		60.000		373.011		22380.640		0.0018%		10.31%		7.70%		8.00%		0.46%		12.87%		0.8651808144		15.16%		0.8432390244		431.1		9.524		0.338%		44.2		44.213		45.4		102.60%		0.003474802		9.784		356.344

		8.50		0.302%		39.411		60.000		384.421		23065.240		0.0018%		10.31%		7.70%		8.00%		0.45%		12.87%		0.8651854991		15.16%		0.8432429024		444.3		9.812		0.349%		45.5		45.553		46.7		102.60%		0.0035800825		10.080		367.754

		8.75		0.311%		40.571		60.000		395.831		23749.840		0.0018%		10.31%		7.70%		8.00%		0.43%		12.87%		0.8651897848		15.16%		0.84324645		457.5		10.101		0.359%		46.8		46.892		48.1		102.60%		0.0036853636		10.377		379.164

		9.00		0.320%		41.730		60.000		407.241		24434.440		0.0018%		10.31%		7.70%		8.00%		0.42%		12.87%		0.8651937154		15.15%		0.8432497038		470.7		10.390		0.369%		48.2		48.232		49.5		102.60%		0.003790645		10.673		390.574

		9.25		0.329%		42.889		60.000		418.651		25119.040		0.0018%		10.31%		7.70%		8.00%		0.41%		12.87%		0.8651973292		15.15%		0.8432526952		483.9		10.679		0.379%		49.5		49.571		50.9		102.60%		0.0038959269		10.969		401.984

		9.50		0.337%		44.048		60.000		430.061		25803.640		0.0018%		10.31%		7.70%		8.00%		0.40%		12.87%		0.8652006593		15.15%		0.8432554517		497.1		10.968		0.390%		50.9		50.911		52.2		102.60%		0.0040012092		11.266		413.394

		9.75		0.346%		45.207		60.000		441.471		26488.240		0.0018%		10.31%		7.70%		8.00%		0.39%		12.87%		0.8652037347		15.15%		0.8432579974		510.3		11.257		0.400%		52.2		52.250		53.6		102.60%		0.0041064917		11.562		424.804

		10.00		0.355%		46.366		60.000		452.881		27172.840		0.0018%		10.31%		7.70%		8.00%		0.38%		12.87%		0.8652065806		15.15%		0.8432603531		523.4		11.546		0.410%		53.5		53.590		55.0		102.60%		0.0042117746		11.859		436.214

		10.25		0.364%		47.526		60.000		464.291		27857.440		0.0018%		10.31%		7.70%		8.00%		0.37%		12.87%		0.8652092194		15.15%		0.8432625373		536.6		11.835		0.420%		54.9		54.930		56.4		102.60%		0.0043170578		12.155		447.624

		10.50		0.373%		48.685		60.000		475.701		28542.040		0.0018%		10.31%		7.70%		8.00%		0.36%		12.87%		0.8652116706		15.15%		0.8432645663		549.8		12.124		0.431%		56.2		56.269		57.7		102.60%		0.0044223413		12.452		459.034

		10.75		0.382%		49.844		60.000		487.111		29226.640		0.0018%		10.31%		7.70%		8.00%		0.35%		12.87%		0.8652139516		15.15%		0.8432664544		563.0		12.413		0.441%		57.6		57.609		59.1		102.60%		0.004527625		12.748		470.444

		11.00		0.391%		51.003		60.000		498.521		29911.240		0.0018%		10.31%		7.70%		8.00%		0.34%		12.87%		0.8652160779		15.15%		0.8432682144		576.2		12.702		0.451%		58.9		58.948		60.5		102.60%		0.0046329089		13.044		481.854

		11.25		0.400%		52.162		60.000		509.931		30595.840		0.0018%		10.31%		7.70%		8.00%		0.34%		12.87%		0.8652180631		15.15%		0.8432698576		589.4		12.990		0.461%		60.2		60.288		61.9		102.60%		0.0047381931		13.341		493.264

		11.50		0.408%		53.321		60.000		521.341		31280.440		0.0018%		10.31%		7.70%		8.00%		0.33%		12.87%		0.8652199194		15.15%		0.8432713941		602.6		13.279		0.472%		61.6		61.628		63.2		102.60%		0.0048434774		13.637		504.674

		11.75		0.417%		54.481		60.000		532.751		31965.040		0.0018%		10.31%		7.70%		8.00%		0.32%		12.87%		0.8652216577		15.15%		0.8432728329		615.7		13.568		0.482%		62.9		62.967		64.6		102.60%		0.004948762		13.934		516.084

		12.00		0.426%		55.640		60.000		544.161		32649.640		0.0018%		10.31%		7.70%		8.00%		0.32%		12.87%		0.8652232879		15.15%		0.8432741823		628.9		13.857		0.492%		64.3		64.307		66.0		102.60%		0.0050540467		14.230		527.494





































































































































































































Table 2B 5000 Imp

		Table 2 Helix Dosage  Class:				B

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		2										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		1.5										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		6		in2								Sections between 3" & 4" the difference is

		Width		12.00		in2

		Fy		60000		psi								Sections between 2" & 3" the difference is

		Helix Density		13055		lb/yd3								Sections between 1" & 2" the difference is

		f'c		5000		psi

		αh		0.025

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev				in²

		Ahf		Helix Test Area				0.0003157		0.00000001

		Hl		Helix Linear Term				22.82		2.3517

		h		Height				5.00		0.4				in				calculated values				3.00%		0.85%

		Ho		Helix Orientation variation				(see below)						lb/yd³



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-121.1		103.02				lb

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		0.4				in





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(with h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/sqin)		Volume Fraction		Helix Dosage (lbs/yd)		Tension zone area using unit width
(in2)		Tensile unit force
(psi)		Tensile force, FH
(lb/ft)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(psi)		# of Helix per unit area, Hu
(#/in2)		Volume Fraction		Helix Dosage (lbs/yd)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		1.18		0.042%		5.471		60.000		54.503		3270.152		0.0018%		10.31%		25.00%		8.00%		3.15%		27.22%		0.7361908244		28.37%		0.73		74.7		1.622		0.058%		7.5		7.432		7.5		100.85%		0.0005740979		1.616		33.669

		1.25		0.044%		5.796		60.000		57.697		3461.840		0.0018%		10.31%		25.00%		8.00%		2.98%		27.20%		0.7363534554		28.36%		0.73		79.0		1.718		0.061%		8.0		7.871		7.9		100.87%		0.0006081545		1.712		36.864

		1.43		0.051%		6.630		60.000		65.913		3954.752		0.0018%		10.31%		25.00%		8.00%		2.60%		27.17%		0.7366689104		28.32%		0.73		90.3		1.964		0.070%		9.1		9.001		9.1		100.91%		0.0006957288		1.959		45.079

		1.50		0.053%		6.955		60.000		69.107		4146.440		0.0018%		10.31%		24.61%		8.00%		2.48%		26.80%		0.7397031298		27.97%		0.73		94.7		2.060		0.073%		9.6		9.402		9.5		101.33%		0.0007297855		2.055		48.274

		1.53		0.054%		7.094		60.000		70.477		4228.592		0.0018%		10.31%		24.45%		8.00%		2.44%		26.64%		0.7410056244		27.82%		0.73		96.5		2.101		0.075%		9.7		9.574		9.7		101.51%		0.0007443812		2.096		49.643

		1.75		0.062%		8.114		60.000		80.517		4831.040		0.0018%		10.31%		23.27%		8.00%		2.13%		25.54%		0.7502814906		26.76%		0.74		108.8		2.370		0.084%		11.0		10.815		11.0		101.39%		0.0008399107		2.365		59.684

		2.00		0.071%		9.273		60.000		91.927		5515.640		0.0018%		10.31%		22.00%		8.00%		1.87%		24.36%		0.7602663863		25.64%		0.75		122.6		2.671		0.095%		12.4		12.197		12.4		101.37%		0.0009470993		2.667		71.094

		2.25		0.080%		10.432		60.000		103.337		6200.240		0.0018%		10.31%		20.79%		8.00%		1.66%		23.27%		0.7696955366		24.60%		0.76		136.0		2.965		0.105%		13.7		13.554		13.7		101.28%		0.0010514672		2.961		82.504

		2.50		0.089%		11.592		60.000		114.747		6884.840		0.0018%		10.31%		19.66%		8.00%		1.50%		22.25%		0.7785949856		23.64%		0.77		149.0		3.251		0.115%		15.1		14.888		15.1		101.12%		0.0011531242		3.247		93.914

		2.75		0.098%		12.751		60.000		126.157		7569.440		0.0018%		10.31%		18.58%		8.00%		1.36%		21.29%		0.7869854568		22.75%		0.77		163.8		3.576		0.127%		16.6		16.202		16.6		102.21%		0.0012684366		3.571		105.324

		3.00		0.107%		13.910		60.000		137.567		8254.040		0.0018%		10.31%		17.57%		8.00%		1.25%		20.41%		0.7948851786		21.92%		0.78		176.4		3.850		0.137%		17.9		17.499		17.8		101.91%		0.0013660087		3.846		116.734

		3.25		0.115%		15.069		60.000		148.977		8938.640		0.0018%		10.31%		16.61%		8.00%		1.15%		19.58%		0.8023112384		21.15%		0.79		188.6		4.118		0.146%		19.1		18.782		19.1		101.56%		0.0014611105		4.114		128.144

		3.50		0.124%		16.228		60.000		160.387		9623.240		0.0018%		10.31%		15.70%		8.00%		1.07%		18.81%		0.8092802636		20.44%		0.79		203.0		4.434		0.157%		20.6		20.053		20.5		102.44%		0.0015735037		4.430		139.554

		3.75		0.133%		17.387		60.000		171.797		10307.840		0.0018%		10.31%		14.84%		8.00%		1.00%		18.10%		0.8158087733		19.79%		0.80		214.7		4.691		0.167%		21.8		21.313		21.7		101.98%		0.0016648231		4.688		150.964

		4.00		0.142%		18.547		60.000		183.207		10992.440		0.0018%		10.31%		14.03%		8.00%		0.94%		17.43%		0.8219133574		19.18%		0.81		226.2		4.942		0.176%		22.9		22.565		22.9		101.47%		0.0017538877		4.938		162.374

		4.25		0.151%		19.706		60.000		194.617		11677.040		0.0018%		10.31%		13.26%		8.00%		0.88%		16.82%		0.8276107592		18.62%		0.81		240.3		5.250		0.186%		24.3		23.810		24.3		102.17%		0.0018635057		5.247		173.784

		4.50		0.160%		20.865		60.000		206.027		12361.640		0.0018%		10.31%		12.54%		8.00%		0.83%		16.25%		0.8329179022		18.11%		0.82		251.3		5.491		0.195%		25.5		25.050		25.4		101.58%		0.0019490612		5.488		185.194

		4.75		0.169%		22.024		60.000		217.437		13046.240		0.0018%		10.31%		11.85%		8.00%		0.79%		15.73%		0.8378518816		17.64%		0.82		265.2		5.796		0.206%		26.9		26.286		26.9		102.18%		0.0020573423		5.793		196.604

		5.00		0.178%		23.183		60.000		228.847		13730.840		0.0018%		10.31%		11.20%		8.00%		0.75%		15.24%		0.8424299313		17.21%		0.82		279.1		6.101		0.217%		28.3		27.519		28.3		102.74%		0.0021656235		6.098		208.014

		5.25		0.186%		24.342		60.000		240.257		14415.440		0.0018%		10.31%		10.59%		8.00%		0.71%		14.80%		0.8466693747		16.82%		0.83		289.5		6.328		0.225%		29.3		28.751		29.3		102.01%		0.0022465082		6.325		219.424

		5.50		0.195%		25.502		60.000		251.667		15100.040		0.0018%		10.31%		10.01%		8.00%		0.68%		14.38%		0.8505875637		16.46%		0.83		303.2		6.629		0.235%		30.7		29.981		30.7		102.48%		0.0023534848		6.627		230.834

		5.75		0.204%		26.661		60.000		263.077		15784.640		0.0018%		10.31%		9.47%		8.00%		0.65%		14.01%		0.8542018081		16.13%		0.83		317.0		6.931		0.246%		32.1		31.211		32.1		102.92%		0.0024604614		6.928		242.244

		6.00		0.213%		27.820		60.000		274.487		16469.240		0.0018%		10.31%		8.95%		8.00%		0.63%		13.66%		0.8575293		15.83%		0.84		326.8		7.146		0.254%		33.1		32.442		33.1		102.09%		0.0025368733		7.143		253.654

		6.25		0.222%		28.979		60.000		285.897		17153.840		0.0018%		10.31%		8.46%		8.00%		0.60%		13.35%		0.8605870342		15.56%		0.84		340.4		7.443		0.264%		34.5		33.674		34.5		102.45%		0.0026425763		7.440		265.064

		6.50		0.231%		30.138		60.000		297.307		17838.440		0.0018%		10.31%		8.00%		8.00%		0.58%		13.06%		0.8633917282		15.31%		0.84		353.9		7.741		0.275%		35.9		34.907		35.9		102.78%		0.0027482794		7.738		276.474

		6.75		0.240%		31.297		60.000		308.717		18523.040		0.0018%		10.31%		7.70%		8.00%		0.56%		12.88%		0.8651439808		15.16%		0.84		367.5		8.038		0.285%		37.3		36.176		37.3		102.99%		0.0028539824		8.036		287.884

		7.00		0.249%		32.457		60.000		320.127		19207.640		0.0018%		10.31%		7.70%		8.00%		0.54%		12.88%		0.8651521662		15.16%		0.84		381.1		8.336		0.296%		38.7		37.515		38.6		102.99%		0.0029596855		8.333		299.294

		7.25		0.257%		33.616		60.000		331.537		19892.240		0.0018%		10.31%		7.70%		8.00%		0.52%		12.87%		0.8651595215		15.16%		0.84		394.7		8.634		0.307%		40.0		38.855		40.0		103.00%		0.0030653885		8.631		310.704

		7.50		0.266%		34.775		60.000		342.947		20576.840		0.0018%		10.31%		7.70%		8.00%		0.50%		12.87%		0.8651661554		15.16%		0.84		408.3		8.931		0.317%		41.4		40.194		41.4		103.00%		0.0031710916		8.929		322.114

		7.75		0.275%		35.934		60.000		354.357		21261.440		0.0018%		10.31%		7.70%		8.00%		0.48%		12.87%		0.8651721593		15.16%		0.84		421.9		9.229		0.328%		42.8		41.534		42.8		103.00%		0.0032767946		9.226		333.524

		8.00		0.284%		37.093		60.000		365.767		21946.040		0.0018%		10.31%		7.70%		8.00%		0.47%		12.87%		0.8651776103		15.16%		0.84		435.4		9.527		0.338%		44.2		42.873		44.2		103.00%		0.0033824977		9.524		344.934

		8.25		0.293%		38.252		60.000		377.177		22630.640		0.0018%		10.31%		7.70%		8.00%		0.46%		12.87%		0.8651825744		15.16%		0.84		449.0		9.824		0.349%		45.6		44.213		45.5		103.00%		0.0034882007		9.821		356.344

		8.50		0.302%		39.411		60.000		388.587		23315.240		0.0018%		10.31%		7.70%		8.00%		0.44%		12.87%		0.8651871079		15.16%		0.84		462.6		10.122		0.359%		46.9		45.553		46.9		103.00%		0.0035939038		10.119		367.754

		8.75		0.311%		40.571		60.000		399.997		23999.840		0.0018%		10.31%		7.70%		8.00%		0.43%		12.87%		0.8651912592		15.16%		0.84		476.2		10.419		0.370%		48.3		46.892		48.3		103.00%		0.0036996068		10.417		379.164

		9.00		0.320%		41.730		60.000		411.407		24684.440		0.0018%		10.31%		7.70%		8.00%		0.42%		12.87%		0.86519507		15.15%		0.84		489.8		10.717		0.381%		49.7		48.232		49.7		103.00%		0.0038053099		10.714		390.574

		9.25		0.329%		42.889		60.000		422.817		25369.040		0.0018%		10.31%		7.70%		8.00%		0.41%		12.87%		0.8651985766		15.15%		0.84		503.4		11.015		0.391%		51.1		49.571		51.1		103.00%		0.0039110129		11.012		401.984

		9.50		0.337%		44.048		60.000		434.227		26053.640		0.0018%		10.31%		7.70%		8.00%		0.40%		12.87%		0.8652018105		15.15%		0.84		516.9		11.312		0.402%		52.5		50.911		52.4		103.00%		0.004016716		11.310		413.394

		9.75		0.346%		45.207		60.000		445.637		26738.240		0.0018%		10.31%		7.70%		8.00%		0.39%		12.87%		0.8652047993		15.15%		0.84		530.5		11.610		0.412%		53.8		52.250		53.8		103.00%		0.004122419		11.607		424.804

		10.00		0.355%		46.366		60.000		457.047		27422.840		0.0018%		10.31%		7.70%		8.00%		0.38%		12.87%		0.8652075672		15.15%		0.84		544.1		11.907		0.423%		55.2		53.590		55.2		103.00%		0.0042281221		11.905		436.214

		10.25		0.364%		47.526		60.000		468.457		28107.440		0.0018%		10.31%		7.70%		8.00%		0.37%		12.87%		0.8652101353		15.15%		0.84		557.7		12.205		0.433%		56.6		54.930		56.6		103.00%		0.0043338251		12.202		447.624

		10.50		0.373%		48.685		60.000		479.867		28792.040		0.0018%		10.31%		7.70%		8.00%		0.36%		12.87%		0.8652125225		15.15%		0.84		571.3		12.503		0.444%		58.0		56.269		58.0		103.00%		0.0044395282		12.500		459.034

		10.75		0.382%		49.844		60.000		491.277		29476.640		0.0018%		10.31%		7.70%		8.00%		0.35%		12.87%		0.8652147453		15.15%		0.84		584.9		12.800		0.455%		59.4		57.609		59.3		103.00%		0.0045452313		12.798		470.444

		11.00		0.391%		51.003		60.000		502.687		30161.240		0.0018%		10.31%		7.70%		8.00%		0.34%		12.87%		0.8652168185		15.15%		0.84		598.4		13.098		0.465%		60.7		58.948		60.7		103.00%		0.0046509343		13.095		481.854

		11.25		0.400%		52.162		60.000		514.097		30845.840		0.0018%		10.31%		7.70%		8.00%		0.33%		12.87%		0.8652187553		15.15%		0.84		612.0		13.396		0.476%		62.1		60.288		62.1		103.00%		0.0047566374		13.393		493.264

		11.50		0.408%		53.321		60.000		525.507		31530.440		0.0018%		10.31%		7.70%		8.00%		0.33%		12.87%		0.8652205673		15.15%		0.84		625.6		13.693		0.486%		63.5		61.628		63.5		103.00%		0.0048623404		13.690		504.674

		11.75		0.417%		54.481		60.000		536.917		32215.040		0.0018%		10.31%		7.70%		8.00%		0.32%		12.87%		0.8652222651		15.15%		0.84		639.2		13.991		0.497%		64.9		62.967		64.9		103.00%		0.0049680435		13.988		516.084

		12.00		0.426%		55.640		60.000		548.327		32899.640		0.0018%		10.31%		7.70%		8.00%		0.31%		12.87%		0.865223858		15.15%		0.84		652.8		14.288		0.507%		66.3		64.307		66.2		103.00%		0.0050737465		14.286		527.494





































































































































































































Table 2C 3000 Imp

		Table 2 Helix Dosage  Class:				C

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		1										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		1										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		6		in2								Sections between 3" & 4" the difference is

		Width		12.00		in2

		Fy		60000		psi								Sections between 2" & 3" the difference is

		Helix Density		13055		lb/yd3								Sections between 1" & 2" the difference is

		f'c		3000		psi

		αh		0.025

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev				in²

		Ahf		Helix Test Area				0.0003157		0.00000001

		Hl		Helix Linear Term				22.82		2.3517

		h		Height				5.00		0.4				in				calculated values				1.73%		0.83%

		Ho		Helix Orientation variation				(see below)						lb/yd³



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-121.1		103.02				lb

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		0.4				in





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(with h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/sqin)		Volume Fraction		Helix Dosage (lbs/yd)		Tension zone area using unit width
(in2)		Tensile unit force
(psi)		Tensile force, FH
(lb/ft)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(psi)		# of Helix per unit area, Hu
(#/in2)		Volume Fraction		Helix Dosage (lbs/yd)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		1.18		0.042%		5.471		60.000		19.242		1154.496		0.0018%		10.31%		25.00%		8.00%		8.92%		28.48%		0.807701363		29.58%		0.8010505228		23.8		1.381		0.049%		6.4		6.774		6.8		100.83%		0.0005231773		1.473		6.742

		1.25		0.044%		5.796		60.000		20.839		1250.340		0.0018%		10.31%		25.00%		8.00%		8.24%		28.27%		0.8089556227		29.38%		0.802247734		25.8		1.466		0.052%		6.8		7.165		7.2		100.84%		0.0005533862		1.558		8.339

		1.43		0.051%		6.630		60.000		24.947		1496.796		0.0018%		10.31%		25.00%		8.00%		6.88%		27.90%		0.8111745814		29.03%		0.8043639959		30.8		1.684		0.060%		7.8		8.174		8.2		100.85%		0.0006314082		1.778		12.447

		1.50		0.053%		6.955		60.000		26.544		1592.640		0.0018%		10.31%		24.61%		8.00%		6.47%		27.46%		0.8138862993		28.60%		0.8069470479		32.6		1.766		0.063%		8.2		8.545		8.6		100.86%		0.0006601962		1.859		14.044

		1.53		0.054%		7.094		60.000		27.229		1633.716		0.0018%		10.31%		24.45%		8.00%		6.31%		27.27%		0.8150244831		28.42%		0.8080301592		33.4		1.801		0.064%		8.3		8.704		8.8		100.87%		0.0006724975		1.893		14.729

		1.75		0.062%		8.114		60.000		32.249		1934.940		0.0018%		10.31%		23.27%		8.00%		5.32%		26.00%		0.8228336202		27.20%		0.8154434012		39.2		2.054		0.073%		9.5		9.861		10.0		100.91%		0.0007622037		2.146		19.749

		2.00		0.071%		9.273		60.000		37.954		2277.240		0.0018%		10.31%		22.00%		8.00%		4.52%		24.71%		0.8308392387		25.97%		0.8230075304		45.7		2.339		0.083%		10.8		11.161		11.3		100.95%		0.0008630839		2.430		25.454

		2.25		0.080%		10.432		60.000		43.659		2619.540		0.0018%		10.31%		20.79%		8.00%		3.93%		23.54%		0.8381629638		24.86%		0.8298917483		52.1		2.619		0.093%		12.1		12.447		12.6		101.00%		0.0009629148		2.711		31.159

		2.50		0.089%		11.592		60.000		49.364		2961.840		0.0018%		10.31%		19.66%		8.00%		3.48%		22.47%		0.8449341044		23.85%		0.8362224544		58.4		2.897		0.103%		13.4		13.719		13.9		101.04%		0.0010618055		2.990		36.864

		2.75		0.098%		12.751		60.000		55.069		3304.140		0.0018%		10.31%		18.58%		8.00%		3.12%		21.48%		0.8512266124		22.92%		0.8420727894		64.7		3.172		0.113%		14.7		14.979		15.1		101.09%		0.0011598715		3.266		42.569

		3.00		0.107%		13.910		60.000		60.774		3646.440		0.0018%		10.31%		17.57%		8.00%		2.83%		20.56%		0.8570881689		22.06%		0.847490713		70.9		3.444		0.122%		16.0		16.229		16.4		101.13%		0.0012572253		3.540		48.274

		3.25		0.115%		15.069		60.000		66.479		3988.740		0.0018%		10.31%		16.61%		8.00%		2.58%		19.71%		0.8625528705		21.28%		0.8525112258		77.1		3.714		0.132%		17.2		17.470		17.7		101.18%		0.0013539732		3.812		53.979

		3.50		0.124%		16.228		60.000		72.184		4331.040		0.0018%		10.31%		15.70%		8.00%		2.38%		18.93%		0.8676472944		20.55%		0.8571621926		83.2		3.983		0.141%		18.5		18.704		18.9		101.22%		0.0014502132		4.083		59.684

		3.75		0.133%		17.387		60.000		77.889		4673.340		0.0018%		10.31%		14.84%		8.00%		2.20%		18.20%		0.872393615		19.88%		0.8614673167		89.3		4.249		0.151%		19.7		19.931		20.2		101.27%		0.0015460348		4.353		65.389

		4.00		0.142%		18.547		60.000		83.594		5015.640		0.0018%		10.31%		14.03%		8.00%		2.05%		17.53%		0.8768113021		19.27%		0.8654477415		95.3		4.515		0.160%		20.9		21.152		21.4		101.31%		0.0016415191		4.622		71.094

		4.25		0.151%		19.706		60.000		89.299		5357.940		0.0018%		10.31%		13.26%		8.00%		1.92%		16.91%		0.880918088		18.70%		0.869122946		101.4		4.779		0.170%		22.2		22.370		22.7		101.36%		0.0017367389		4.890		76.799

		4.50		0.160%		20.865		60.000		95.004		5700.240		0.0018%		10.31%		12.54%		8.00%		1.81%		16.33%		0.8847305389		18.18%		0.8725112564		107.4		5.042		0.179%		23.4		23.583		23.9		101.40%		0.0018317588		5.158		82.504

		4.75		0.169%		22.024		60.000		100.709		6042.540		0.0018%		10.31%		11.85%		8.00%		1.70%		15.80%		0.8882643992		17.71%		0.8756301388		113.4		5.305		0.188%		24.6		24.794		25.2		101.44%		0.0019266362		5.425		88.209

		5.00		0.178%		23.183		60.000		106.414		6384.840		0.0018%		10.31%		11.20%		8.00%		1.61%		15.31%		0.8915348004		17.27%		0.878496363		119.4		5.567		0.198%		25.8		26.004		26.4		101.48%		0.0020214213		5.692		93.914

		5.25		0.186%		24.342		60.000		112.119		6727.140		0.0018%		10.31%		10.59%		8.00%		1.53%		14.86%		0.8945563855		16.87%		0.8811260881		125.3		5.829		0.207%		27.0		27.212		27.6		101.52%		0.0021161578		5.958		99.619

		5.50		0.195%		25.502		60.000		117.824		7069.440		0.0018%		10.31%		10.01%		8.00%		1.46%		14.44%		0.8973433798		16.51%		0.8835348998		131.3		6.091		0.216%		28.2		28.419		28.9		101.56%		0.0022108831		6.225		105.324

		5.75		0.204%		26.661		60.000		123.529		7411.740		0.0018%		10.31%		9.47%		8.00%		1.39%		14.06%		0.8999096248		16.18%		0.8857378189		137.3		6.352		0.226%		29.5		29.626		30.1		101.60%		0.0023056292		6.492		111.029

		6.00		0.213%		27.820		60.000		129.234		7754.040		0.0018%		10.31%		8.95%		8.00%		1.33%		13.71%		0.9022685889		15.88%		0.8877492929		143.2		6.613		0.235%		30.7		30.833		31.3		101.64%		0.0024004227		6.759		116.734

		6.25		0.222%		28.979		60.000		134.939		8096.340		0.0018%		10.31%		8.46%		8.00%		1.27%		13.39%		0.9044333607		15.60%		0.8895831786		149.2		6.875		0.244%		31.9		32.041		32.6		101.67%		0.0024952856		7.026		122.439

		6.50		0.231%		30.138		60.000		140.644		8438.640		0.0018%		10.31%		8.00%		8.00%		1.22%		13.10%		0.9064166335		15.35%		0.891252722		155.2		7.136		0.253%		33.1		33.250		33.8		101.70%		0.0025902358		7.293		128.144

		6.75		0.240%		31.297		60.000		146.349		8780.940		0.0018%		10.31%		7.70%		8.00%		1.17%		12.92%		0.9076620417		15.19%		0.8922957332		161.2		7.402		0.263%		34.3		34.481		35.1		101.72%		0.002686716		7.565		133.849

		7.00		0.249%		32.457		60.000		152.054		9123.240		0.0018%		10.31%		7.70%		8.00%		1.13%		12.91%		0.9076887511		15.19%		0.8923180553		167.5		7.678		0.273%		35.6		35.757		36.4		101.72%		0.0027861543		7.845		139.554

		7.25		0.257%		33.616		60.000		157.759		9465.540		0.0018%		10.31%		7.70%		8.00%		1.09%		12.91%		0.9077126232		15.19%		0.8923380044		173.8		7.953		0.282%		36.9		37.033		37.7		101.72%		0.0028855953		8.125		145.259

		7.50		0.266%		34.775		60.000		163.464		9807.840		0.0018%		10.31%		7.70%		8.00%		1.05%		12.91%		0.9077340457		15.19%		0.8923559051		180.1		8.228		0.292%		38.2		38.309		39.0		101.72%		0.0029850387		8.405		150.964

		7.75		0.275%		35.934		60.000		169.169		10150.140		0.0018%		10.31%		7.70%		8.00%		1.01%		12.90%		0.9077533426		15.18%		0.8923720286		186.4		8.503		0.302%		39.4		39.586		40.3		101.72%		0.0030844843		8.685		156.669

		8.00		0.284%		37.093		60.000		174.874		10492.440		0.0018%		10.31%		7.70%		8.00%		0.98%		12.90%		0.9077707858		15.18%		0.8923866024		192.6		8.779		0.312%		40.7		40.862		41.6		101.72%		0.0031839318		8.965		162.374

		8.25		0.293%		38.252		60.000		180.579		10834.740		0.0018%		10.31%		7.70%		8.00%		0.95%		12.90%		0.9077866054		15.18%		0.8923998189		198.9		9.054		0.322%		42.0		42.138		42.9		101.72%		0.003283381		9.245		168.079

		8.50		0.302%		39.411		60.000		186.284		11177.040		0.0018%		10.31%		7.70%		8.00%		0.92%		12.90%		0.9078009966		15.18%		0.8924118414		205.2		9.329		0.331%		43.3		43.414		44.2		101.72%		0.0033828318		9.525		173.784

		8.75		0.311%		40.571		60.000		191.989		11519.340		0.0018%		10.31%		7.70%		8.00%		0.89%		12.90%		0.9078141263		15.18%		0.8924228096		211.5		9.604		0.341%		44.5		44.690		45.5		101.72%		0.0034822841		9.805		179.489

		9.00		0.320%		41.730		60.000		197.694		11861.640		0.0018%		10.31%		7.70%		8.00%		0.87%		12.89%		0.9078261377		15.17%		0.8924328431		217.8		9.880		0.351%		45.8		45.967		46.8		101.72%		0.0035817376		10.085		185.194

		9.25		0.329%		42.889		60.000		203.399		12203.940		0.0018%		10.31%		7.70%		8.00%		0.84%		12.89%		0.9078371542		15.17%		0.8924420453		224.0		10.155		0.361%		47.1		47.243		48.1		101.73%		0.0036811924		10.365		190.899

		9.50		0.337%		44.048		60.000		209.104		12546.240		0.0018%		10.31%		7.70%		8.00%		0.82%		12.89%		0.9078472827		15.17%		0.8924505054		230.3		10.430		0.370%		48.4		48.519		49.4		101.73%		0.0037806482		10.645		196.604

		9.75		0.346%		45.207		60.000		214.809		12888.540		0.0018%		10.31%		7.70%		8.00%		0.80%		12.89%		0.9078566162		15.17%		0.8924583011		236.6		10.705		0.380%		49.6		49.796		50.7		101.73%		0.0038801051		10.925		202.309

		10.00		0.355%		46.366		60.000		220.514		13230.840		0.0018%		10.31%		7.70%		8.00%		0.78%		12.89%		0.9078652356		15.17%		0.8924655002		242.9		10.981		0.390%		50.9		51.072		52.0		101.73%		0.0039795629		11.205		208.014

		10.25		0.364%		47.526		60.000		226.219		13573.140		0.0018%		10.31%		7.70%		8.00%		0.76%		12.89%		0.9078732119		15.17%		0.8924721621		249.2		11.256		0.400%		52.2		52.348		53.3		101.73%		0.0040790215		11.485		213.719

		10.50		0.373%		48.685		60.000		231.924		13915.440		0.0018%		10.31%		7.70%		8.00%		0.74%		12.89%		0.9078806077		15.17%		0.8924783388		255.5		11.531		0.410%		53.5		53.625		54.6		101.73%		0.0041784809		11.765		219.424

		10.75		0.382%		49.844		60.000		237.629		14257.740		0.0018%		10.31%		7.70%		8.00%		0.72%		12.88%		0.9078874778		15.17%		0.8924840765		261.7		11.807		0.419%		54.7		54.901		55.8		101.73%		0.004277941		12.045		225.129

		11.00		0.391%		51.003		60.000		243.334		14600.040		0.0018%		10.31%		7.70%		8.00%		0.71%		12.88%		0.9078938709		15.17%		0.8924894156		268.0		12.082		0.429%		56.0		56.177		57.1		101.73%		0.0043774018		12.325		230.834

		11.25		0.400%		52.162		60.000		249.039		14942.340		0.0018%		10.31%		7.70%		8.00%		0.69%		12.88%		0.9078998301		15.16%		0.8924943923		274.3		12.357		0.439%		57.3		57.454		58.4		101.73%		0.0044768633		12.605		236.539

		11.50		0.408%		53.321		60.000		254.744		15284.640		0.0018%		10.31%		7.70%		8.00%		0.67%		12.88%		0.9079053939		15.16%		0.8924990386		280.6		12.632		0.449%		58.6		58.730		59.7		101.73%		0.0045763253		12.885		242.244

		11.75		0.417%		54.481		60.000		260.449		15626.940		0.0018%		10.31%		7.70%		8.00%		0.66%		12.88%		0.9079105965		15.16%		0.8925033832		286.9		12.908		0.458%		59.8		60.007		61.0		101.73%		0.0046757879		13.165		247.949

		12.00		0.426%		55.640		60.000		266.154		15969.240		0.0018%		10.31%		7.70%		8.00%		0.65%		12.88%		0.9079154683		15.16%		0.8925074516		293.1		13.183		0.468%		61.1		61.283		62.3		101.73%		0.004775251		13.445		253.654





































































































































































































Table 2C 4000 Imp

		Table 2 Helix Dosage  Class:				C

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		1										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		1										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		6		in2								Sections between 3" & 4" the difference is

		Width		12.00		in2

		Fy		60000		psi								Sections between 2" & 3" the difference is

		Helix Density		13055		lb/yd3								Sections between 1" & 2" the difference is

		f'c		4000		psi

		αh		0.025

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev				in²

		Ahf		Helix Test Area				0.0003157		0.00000001

		Hl		Helix Linear Term				22.82		2.3517

		h		Height				5.00		0.4				in				calculated values				1.73%		0.84%

		Ho		Helix Orientation variation				(see below)						lb/yd³



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-121.1		103.02				lb

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		0.4				in





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(with h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/sqin)		Volume Fraction		Helix Dosage (lbs/yd)		Tension zone area using unit width
(in2)		Tensile unit force
(psi)		Tensile force, FH
(lb/ft)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(psi)		# of Helix per unit area, Hu
(#/in2)		Volume Fraction		Helix Dosage (lbs/yd)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		1.18		0.042%		5.471		60.000		23.408		1404.496		0.0018%		10.31%		25.00%		8.00%		7.34%		28.02%		0.8104752477		29.14%		0.8036972757		28.9		1.420		0.050%		6.6		6.751		6.8		100.84%		0.0005214544		1.468		6.742

		1.25		0.044%		5.796		60.000		25.006		1500.340		0.0018%		10.31%		25.00%		8.00%		6.87%		27.90%		0.8111989523		29.02%		0.8043872261		30.8		1.505		0.053%		7.0		7.145		7.2		100.85%		0.0005519143		1.554		8.339

		1.43		0.051%		6.630		60.000		29.113		1746.796		0.0018%		10.31%		25.00%		8.00%		5.90%		27.68%		0.8125537926		28.81%		0.8056782086		35.8		1.724		0.061%		8.0		8.160		8.2		100.85%		0.0006303783		1.775		12.447

		1.50		0.053%		6.955		60.000		30.711		1842.640		0.0018%		10.31%		24.61%		8.00%		5.59%		27.26%		0.8150677162		28.41%		0.8080712878		37.7		1.805		0.064%		8.4		8.533		8.6		100.87%		0.0006592777		1.856		14.044

		1.53		0.054%		7.094		60.000		31.395		1883.716		0.0018%		10.31%		24.45%		8.00%		5.47%		27.09%		0.8161332924		28.25%		0.8090846954		38.5		1.840		0.065%		8.5		8.692		8.8		100.87%		0.000671621		1.891		14.729

		1.75		0.062%		8.114		60.000		36.416		2184.940		0.0018%		10.31%		23.27%		8.00%		4.72%		25.88%		0.8235613973		27.09%		0.816132599		44.2		2.092		0.074%		9.7		9.852		9.9		100.91%		0.00076156		2.144		19.749

		2.00		0.071%		9.273		60.000		42.121		2527.240		0.0018%		10.31%		22.00%		8.00%		4.08%		24.63%		0.8313254463		25.90%		0.8234656622		50.7		2.375		0.084%		11.0		11.155		11.3		100.95%		0.0008626037		2.429		25.454

		2.25		0.080%		10.432		60.000		47.826		2869.540		0.0018%		10.31%		20.79%		8.00%		3.59%		23.48%		0.8385076107		24.81%		0.8302148017		57.0		2.654		0.094%		12.3		12.442		12.6		101.00%		0.0009625401		2.710		31.159

		2.50		0.089%		11.592		60.000		53.531		3211.840		0.0018%		10.31%		19.66%		8.00%		3.21%		22.43%		0.8451896544		23.81%		0.8364606884		63.3		2.930		0.104%		13.6		13.715		13.9		101.04%		0.0010615031		2.989		36.864

		2.75		0.098%		12.751		60.000		59.236		3554.140		0.0018%		10.31%		18.58%		8.00%		2.90%		21.45%		0.8514228932		22.89%		0.8422547288		69.6		3.203		0.114%		14.9		14.976		15.1		101.09%		0.0011596209		3.265		42.569

		3.00		0.107%		13.910		60.000		64.941		3896.440		0.0018%		10.31%		17.57%		8.00%		2.64%		20.54%		0.8572432408		22.04%		0.8476336018		75.8		3.474		0.123%		16.1		16.226		16.4		101.13%		0.0012570134		3.539		48.274

		3.25		0.115%		15.069		60.000		70.646		4238.740		0.0018%		10.31%		16.61%		8.00%		2.43%		19.70%		0.8626782369		21.26%		0.8526260311		81.9		3.743		0.133%		17.4		17.468		17.7		101.18%		0.0013537909		3.812		53.979

		3.50		0.124%		16.228		60.000		76.351		4581.040		0.0018%		10.31%		15.70%		8.00%		2.25%		18.91%		0.8677505935		20.54%		0.8572561869		88.0		4.010		0.142%		18.6		18.702		18.9		101.22%		0.0014500542		4.083		59.684

		3.75		0.133%		17.387		60.000		82.056		4923.340		0.0018%		10.31%		14.84%		8.00%		2.09%		18.19%		0.8724800989		19.87%		0.8615454943		94.0		4.276		0.152%		19.8		19.929		20.2		101.27%		0.0015458945		4.353		65.389

		4.00		0.142%		18.547		60.000		87.761		5265.640		0.0018%		10.31%		14.03%		8.00%		1.96%		17.52%		0.8768846901		19.26%		0.8655136356		100.1		4.540		0.161%		21.1		21.151		21.4		101.31%		0.0016413942		4.622		71.094

		4.25		0.151%		19.706		60.000		93.466		5607.940		0.0018%		10.31%		13.26%		8.00%		1.84%		16.90%		0.8809810826		18.69%		0.8691791213		106.1		4.803		0.171%		22.3		22.368		22.7		101.36%		0.0017366266		4.890		76.799

		4.50		0.160%		20.865		60.000		99.171		5950.240		0.0018%		10.31%		12.54%		8.00%		1.73%		16.32%		0.8847851475		18.18%		0.8725596163		112.1		5.066		0.180%		23.5		23.582		23.9		101.40%		0.0018316573		5.157		82.504

		4.75		0.169%		22.024		60.000		104.876		6292.540		0.0018%		10.31%		11.85%		8.00%		1.64%		15.79%		0.8883121426		17.70%		0.8756721244		118.1		5.328		0.189%		24.7		24.793		25.2		101.44%		0.0019265438		5.424		88.209

		5.00		0.178%		23.183		60.000		110.581		6634.840		0.0018%		10.31%		11.20%		8.00%		1.55%		15.30%		0.8915768508		17.27%		0.8785330844		124.0		5.589		0.199%		25.9		26.002		26.4		101.48%		0.0020213368		5.691		93.914

		5.25		0.186%		24.342		60.000		116.286		6977.140		0.0018%		10.31%		10.59%		8.00%		1.48%		14.85%		0.8945936609		16.87%		0.8811584138		130.0		5.850		0.208%		27.1		27.211		27.6		101.52%		0.0021160802		5.958		99.619

		5.50		0.195%		25.502		60.000		121.991		7319.440		0.0018%		10.31%		10.01%		8.00%		1.41%		14.44%		0.8973766092		16.51%		0.883563519		135.9		6.111		0.217%		28.3		28.418		28.9		101.56%		0.0022108115		6.225		105.324

		5.75		0.204%		26.661		60.000		127.696		7661.740		0.0018%		10.31%		9.47%		8.00%		1.34%		14.06%		0.8999393947		16.17%		0.8857632857		141.9		6.372		0.226%		29.5		29.625		30.1		101.60%		0.0023055629		6.492		111.029

		6.00		0.213%		27.820		60.000		133.401		8004.040		0.0018%		10.31%		8.95%		8.00%		1.29%		13.71%		0.9022953765		15.87%		0.8877720575		147.8		6.633		0.236%		30.8		30.832		31.3		101.64%		0.0024003611		6.758		116.734

		6.25		0.222%		28.979		60.000		139.106		8346.340		0.0018%		10.31%		8.46%		8.00%		1.23%		13.39%		0.904457559		15.60%		0.889603611		153.8		6.894		0.245%		32.0		32.040		32.6		101.67%		0.0024952283		7.026		122.439

		6.50		0.231%		30.138		60.000		144.811		8688.640		0.0018%		10.31%		8.00%		8.00%		1.19%		13.10%		0.9064385688		15.35%		0.8912711289		159.8		7.155		0.254%		33.2		33.249		33.8		101.70%		0.0025901823		7.293		128.144

		6.75		0.240%		31.297		60.000		150.516		9030.940		0.0018%		10.31%		7.70%		8.00%		1.14%		12.91%		0.9076818463		15.19%		0.8923122848		165.8		7.421		0.264%		34.4		34.481		35.1		101.72%		0.0026866662		7.565		133.849

		7.00		0.249%		32.457		60.000		156.221		9373.240		0.0018%		10.31%		7.70%		8.00%		1.10%		12.91%		0.9077064423		15.19%		0.8923328393		172.1		7.696		0.273%		35.7		35.757		36.4		101.72%		0.0027861081		7.845		139.554

		7.25		0.257%		33.616		60.000		161.926		9715.540		0.0018%		10.31%		7.70%		8.00%		1.06%		12.91%		0.907728491		15.19%		0.8923512637		178.4		7.971		0.283%		37.0		37.033		37.7		101.72%		0.0028855524		8.125		145.259

		7.50		0.266%		34.775		60.000		167.631		10057.840		0.0018%		10.31%		7.70%		8.00%		1.02%		12.91%		0.9077483323		15.18%		0.8923678424		184.7		8.247		0.293%		38.2		38.309		39.0		101.72%		0.0029849988		8.405		150.964

		7.75		0.275%		35.934		60.000		173.336		10400.140		0.0018%		10.31%		7.70%		8.00%		0.99%		12.90%		0.9077662511		15.18%		0.8923828137		190.9		8.522		0.303%		39.5		39.585		40.3		101.72%		0.003084447		8.685		156.669

		8.00		0.284%		37.093		60.000		179.041		10742.440		0.0018%		10.31%		7.70%		8.00%		0.96%		12.90%		0.9077824879		15.18%		0.892396379		197.2		8.797		0.312%		40.8		40.861		41.6		101.72%		0.0031838969		8.965		162.374

		8.25		0.293%		38.252		60.000		184.746		11084.740		0.0018%		10.31%		7.70%		8.00%		0.93%		12.90%		0.9077972468		15.18%		0.8924087088		203.5		9.072		0.322%		42.1		42.138		42.9		101.72%		0.0032833483		9.245		168.079

		8.50		0.302%		39.411		60.000		190.451		11427.040		0.0018%		10.31%		7.70%		8.00%		0.90%		12.90%		0.9078107016		15.18%		0.8924199487		209.8		9.348		0.332%		43.3		43.414		44.2		101.72%		0.0033828011		9.525		173.784

		8.75		0.311%		40.571		60.000		196.156		11769.340		0.0018%		10.31%		7.70%		8.00%		0.88%		12.89%		0.9078230016		15.17%		0.8924302235		216.1		9.623		0.342%		44.6		44.690		45.5		101.72%		0.0034822551		9.805		179.489

		9.00		0.320%		41.730		60.000		201.861		12111.640		0.0018%		10.31%		7.70%		8.00%		0.85%		12.89%		0.9078342753		15.17%		0.8924396405		222.4		9.898		0.352%		45.9		45.966		46.8		101.73%		0.0035817104		10.085		185.194

		9.25		0.329%		42.889		60.000		207.566		12453.940		0.0018%		10.31%		7.70%		8.00%		0.83%		12.89%		0.9078446335		15.17%		0.8924482926		228.6		10.173		0.361%		47.2		47.243		48.1		101.73%		0.0036811666		10.365		190.899

		9.50		0.337%		44.048		60.000		213.271		12796.240		0.0018%		10.31%		7.70%		8.00%		0.81%		12.89%		0.9078541729		15.17%		0.8924562604		234.9		10.449		0.371%		48.4		48.519		49.4		101.73%		0.0037806239		10.645		196.604

		9.75		0.346%		45.207		60.000		218.976		13138.540		0.0018%		10.31%		7.70%		8.00%		0.78%		12.89%		0.9078629775		15.17%		0.8924636142		241.2		10.724		0.381%		49.7		49.795		50.7		101.73%		0.003880082		10.925		202.309

		10.00		0.355%		46.366		60.000		224.681		13480.840		0.0018%		10.31%		7.70%		8.00%		0.76%		12.89%		0.9078711208		15.17%		0.8924704156		247.5		10.999		0.391%		51.0		51.072		52.0		101.73%		0.0039795409		11.205		208.014

		10.25		0.364%		47.526		60.000		230.386		13823.140		0.0018%		10.31%		7.70%		8.00%		0.75%		12.89%		0.9078786674		15.17%		0.8924767183		253.8		11.274		0.400%		52.3		52.348		53.3		101.73%		0.0040790007		11.485		213.719

		10.50		0.373%		48.685		60.000		236.091		14165.440		0.0018%		10.31%		7.70%		8.00%		0.73%		12.88%		0.9078856742		15.17%		0.8924825702		260.0		11.550		0.410%		53.6		53.624		54.5		101.73%		0.0041784611		11.765		219.424

		10.75		0.382%		49.844		60.000		241.796		14507.740		0.0018%		10.31%		7.70%		8.00%		0.71%		12.88%		0.9078921914		15.17%		0.892488013		266.3		11.825		0.420%		54.8		54.901		55.8		101.73%		0.0042779222		12.045		225.129

		11.00		0.391%		51.003		60.000		247.501		14850.040		0.0018%		10.31%		7.70%		8.00%		0.69%		12.88%		0.9078982637		15.16%		0.8924930841		272.6		12.100		0.430%		56.1		56.177		57.1		101.73%		0.0043773839		12.325		230.834

		11.25		0.400%		52.162		60.000		253.206		15192.340		0.0018%		10.31%		7.70%		8.00%		0.68%		12.88%		0.9079039306		15.16%		0.8924978166		278.9		12.376		0.440%		57.4		57.453		58.4		101.73%		0.0044768461		12.605		236.539

		11.50		0.408%		53.321		60.000		258.911		15534.640		0.0018%		10.31%		7.70%		8.00%		0.66%		12.88%		0.9079092274		15.16%		0.8925022399		285.2		12.651		0.449%		58.7		58.730		59.7		101.73%		0.0045763089		12.885		242.244

		11.75		0.417%		54.481		60.000		264.616		15876.940		0.0018%		10.31%		7.70%		8.00%		0.65%		12.88%		0.9079141856		15.16%		0.8925063805		291.5		12.926		0.459%		59.9		60.006		61.0		101.73%		0.0046757722		13.165		247.949

		12.00		0.426%		55.640		60.000		270.321		16219.240		0.0018%		10.31%		7.70%		8.00%		0.64%		12.88%		0.9079188335		15.16%		0.8925102618		297.7		13.201		0.469%		61.2		61.283		62.3		101.73%		0.0047752359		13.445		253.654





































































































































































































Table 2C 5000 Imp

		Table 2 Helix Dosage  Class:				C

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		1										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		1										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		6		in2								Sections between 3" & 4" the difference is

		Width		12.00		in2

		Fy		60000		psi								Sections between 2" & 3" the difference is

		Helix Density		13055		lb/yd3								Sections between 1" & 2" the difference is

		f'c		5000		psi

		αh		0.025

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev				in²

		Ahf		Helix Test Area				0.0003157		0.00000001

		Hl		Helix Linear Term				22.82		2.3517

		h		Height				5.00		0.4				in				calculated values				1.73%		0.85%

		Ho		Helix Orientation variation				(see below)						lb/yd³



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-121.1		103.02				lb

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		0.4				in





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(with h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/sqin)		Volume Fraction		Helix Dosage (lbs/yd)		Tension zone area using unit width
(in2)		Tensile unit force
(psi)		Tensile force, FH
(lb/ft)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(psi)		# of Helix per unit area, Hu
(#/in2)		Volume Fraction		Helix Dosage (lbs/yd)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		1.18		0.042%		5.471		60.000		27.575		1654.496		0.0018%		10.31%		25.00%		8.00%		6.23%		27.75%		0.8121152974		28.88%		0.805260477		34.0		1.460		0.052%		6.8		6.737		6.8		100.85%		0.0005204421		1.465		6.742

		1.25		0.044%		5.796		60.000		29.172		1750.340		0.0018%		10.31%		25.00%		8.00%		5.89%		27.67%		0.812569285		28.81%		0.8056929656		35.9		1.545		0.055%		7.2		7.133		7.2		100.85%		0.0005510199		1.551		8.339

		1.43		0.051%		6.630		60.000		33.280		1996.796		0.0018%		10.31%		25.00%		8.00%		5.16%		27.53%		0.8134555632		28.67%		0.8065369869		40.9		1.764		0.063%		8.2		8.151		8.2		100.86%		0.000629707		1.773		12.447

		1.50		0.053%		6.955		60.000		34.877		2092.640		0.0018%		10.31%		24.61%		8.00%		4.92%		27.14%		0.8158572214		28.29%		0.8088221953		42.7		1.845		0.066%		8.6		8.525		8.6		100.87%		0.0006586656		1.855		14.044

		1.53		0.054%		7.094		60.000		35.562		2133.716		0.0018%		10.31%		24.45%		8.00%		4.83%		26.97%		0.816880745		28.13%		0.8097952108		43.5		1.879		0.067%		8.7		8.684		8.8		100.87%		0.0006710317		1.889		14.729

		1.75		0.062%		8.114		60.000		40.582		2434.940		0.0018%		10.31%		23.27%		8.00%		4.23%		25.80%		0.8240791506		27.01%		0.8166227234		49.2		2.130		0.076%		9.9		9.846		9.9		100.91%		0.0007611029		2.143		19.749

		2.00		0.071%		9.273		60.000		46.287		2777.240		0.0018%		10.31%		22.00%		8.00%		3.71%		24.57%		0.8316875474		25.84%		0.8238067556		55.7		2.410		0.086%		11.2		11.150		11.3		100.96%		0.0008622465		2.428		25.454

		2.25		0.080%		10.432		60.000		51.992		3119.540		0.0018%		10.31%		20.79%		8.00%		3.30%		23.44%		0.8387734135		24.77%		0.8304638925		62.0		2.688		0.095%		12.5		12.438		12.6		101.00%		0.0009622514		2.709		31.159

		2.50		0.089%		11.592		60.000		57.697		3461.840		0.0018%		10.31%		19.66%		8.00%		2.98%		22.39%		0.8453922471		23.78%		0.8366495162		68.2		2.962		0.105%		13.7		13.712		13.9		101.04%		0.0010612636		2.988		36.864

		2.75		0.098%		12.751		60.000		63.402		3804.140		0.0018%		10.31%		18.58%		8.00%		2.71%		21.42%		0.851582003		22.87%		0.8424021879		74.5		3.234		0.115%		15.0		14.973		15.1		101.09%		0.0011594179		3.264		42.569

		3.00		0.107%		13.910		60.000		69.107		4146.440		0.0018%		10.31%		17.57%		8.00%		2.48%		20.52%		0.8573712769		22.02%		0.8477515607		80.6		3.504		0.124%		16.2		16.224		16.4		101.13%		0.0012568385		3.539		48.274

		3.25		0.115%		15.069		60.000		74.812		4488.740		0.0018%		10.31%		16.61%		8.00%		2.30%		19.68%		0.8627833547		21.24%		0.8527222803		86.7		3.771		0.134%		17.5		17.466		17.7		101.18%		0.0013536381		3.811		53.979

		3.50		0.124%		16.228		60.000		80.517		4831.040		0.0018%		10.31%		15.70%		8.00%		2.13%		18.90%		0.8678383525		20.52%		0.8573360307		92.8		4.037		0.143%		18.7		18.700		18.9		101.22%		0.0014499191		4.082		59.684

		3.75		0.133%		17.387		60.000		86.222		5173.340		0.0018%		10.31%		14.84%		8.00%		1.99%		18.18%		0.8725544074		19.86%		0.8616126581		98.8		4.302		0.153%		19.9		19.927		20.2		101.27%		0.001545774		4.352		65.389

		4.00		0.142%		18.547		60.000		91.927		5515.640		0.0018%		10.31%		14.03%		8.00%		1.87%		17.51%		0.8769483699		19.25%		0.8655708066		104.8		4.565		0.162%		21.2		21.149		21.4		101.31%		0.0016412857		4.621		71.094

		4.25		0.151%		19.706		60.000		97.632		5857.940		0.0018%		10.31%		13.26%		8.00%		1.76%		16.89%		0.8810362181		18.69%		0.8692282832		110.8		4.828		0.171%		22.4		22.367		22.7		101.36%		0.0017365284		4.889		76.799

		4.50		0.160%		20.865		60.000		103.337		6200.240		0.0018%		10.31%		12.54%		8.00%		1.66%		16.31%		0.8848333102		18.17%		0.8726022638		116.8		5.089		0.181%		23.6		23.581		23.9		101.40%		0.0018315677		5.157		82.504

		4.75		0.169%		22.024		60.000		109.042		6542.540		0.0018%		10.31%		11.85%		8.00%		1.57%		15.78%		0.8883545384		17.70%		0.875709404		122.7		5.351		0.190%		24.8		24.792		25.1		101.44%		0.0019264618		5.424		88.209

		5.00		0.178%		23.183		60.000		114.747		6884.840		0.0018%		10.31%		11.20%		8.00%		1.50%		15.30%		0.8916144204		17.26%		0.8785658899		128.7		5.611		0.199%		26.0		26.001		26.4		101.49%		0.0020212614		5.691		93.914

		5.25		0.186%		24.342		60.000		120.452		7227.140		0.0018%		10.31%		10.59%		8.00%		1.43%		14.85%		0.8946271485		16.86%		0.8811874522		134.6		5.872		0.209%		27.2		27.210		27.6		101.53%		0.0021160104		5.958		99.619

		5.50		0.195%		25.502		60.000		126.157		7569.440		0.0018%		10.31%		10.01%		8.00%		1.36%		14.43%		0.8974066116		16.50%		0.8835893569		140.6		6.132		0.218%		28.4		28.417		28.9		101.56%		0.0022107469		6.225		105.324

		5.75		0.204%		26.661		60.000		131.862		7911.740		0.0018%		10.31%		9.47%		8.00%		1.30%		14.05%		0.8999663962		16.17%		0.8857863825		146.5		6.392		0.227%		29.6		29.624		30.1		101.60%		0.0023055028		6.491		111.029

		6.00		0.213%		27.820		60.000		137.567		8254.040		0.0018%		10.31%		8.95%		8.00%		1.25%		13.70%		0.9023197746		15.87%		0.8877927899		152.5		6.653		0.236%		30.8		30.831		31.3		101.64%		0.0024003051		6.758		116.734

		6.25		0.222%		28.979		60.000		143.272		8596.340		0.0018%		10.31%		8.46%		8.00%		1.20%		13.39%		0.904479683		15.59%		0.8896222907		158.4		6.913		0.246%		32.1		32.039		32.6		101.67%		0.0024951759		7.025		122.439

		6.50		0.231%		30.138		60.000		148.977		8938.640		0.0018%		10.31%		8.00%		8.00%		1.15%		13.09%		0.9064586946		15.35%		0.8912880163		164.4		7.174		0.255%		33.3		33.248		33.8		101.70%		0.0025901332		7.293		128.144

		6.75		0.240%		31.297		60.000		154.682		9280.940		0.0018%		10.31%		7.70%		8.00%		1.11%		12.91%		0.9077000765		15.19%		0.8923275197		170.4		7.439		0.264%		34.5		34.480		35.1		101.72%		0.0026866203		7.564		133.849

		7.00		0.249%		32.457		60.000		160.387		9623.240		0.0018%		10.31%		7.70%		8.00%		1.07%		12.91%		0.9077227761		15.19%		0.8923464883		176.7		7.714		0.274%		35.8		35.756		36.4		101.72%		0.0027860655		7.844		139.554

		7.25		0.257%		33.616		60.000		166.092		9965.540		0.0018%		10.31%		7.70%		8.00%		1.03%		12.91%		0.9077431824		15.18%		0.8923635394		183.0		7.990		0.284%		37.0		37.032		37.7		101.72%		0.0028855127		8.124		145.259

		7.50		0.266%		34.775		60.000		171.797		10307.840		0.0018%		10.31%		7.70%		8.00%		1.00%		12.90%		0.9077615943		15.18%		0.892378923		189.3		8.265		0.294%		38.3		38.308		39.0		101.72%		0.0029849617		8.405		150.964

		7.75		0.275%		35.934		60.000		177.502		10650.140		0.0018%		10.31%		7.70%		8.00%		0.97%		12.90%		0.9077782632		15.18%		0.8923928494		195.5		8.540		0.303%		39.6		39.585		40.3		101.72%		0.0030844123		8.685		156.669

		8.00		0.284%		37.093		60.000		183.207		10992.440		0.0018%		10.31%		7.70%		8.00%		0.94%		12.90%		0.9077934023		15.18%		0.8924054971		201.8		8.815		0.313%		40.9		40.861		41.6		101.72%		0.0031838644		8.965		162.374

		8.25		0.293%		38.252		60.000		188.912		11334.740		0.0018%		10.31%		7.70%		8.00%		0.91%		12.90%		0.9078071931		15.18%		0.8924170178		208.1		9.091		0.323%		42.2		42.137		42.9		101.72%		0.0032833177		9.245		168.079

		8.50		0.302%		39.411		60.000		194.617		11677.040		0.0018%		10.31%		7.70%		8.00%		0.88%		12.89%		0.9078197911		15.17%		0.8924275416		214.4		9.366		0.333%		43.4		43.413		44.2		101.72%		0.0033827723		9.525		173.784

		8.75		0.311%		40.571		60.000		200.322		12019.340		0.0018%		10.31%		7.70%		8.00%		0.86%		12.89%		0.9078313298		15.17%		0.8924371802		220.7		9.641		0.342%		44.7		44.690		45.5		101.72%		0.003482228		9.805		179.489

		9.00		0.320%		41.730		60.000		206.027		12361.640		0.0018%		10.31%		7.70%		8.00%		0.83%		12.89%		0.9078419249		15.17%		0.8924460301		226.9		9.916		0.352%		46.0		45.966		46.8		101.73%		0.0035816847		10.085		185.194

		9.25		0.329%		42.889		60.000		211.732		12703.940		0.0018%		10.31%		7.70%		8.00%		0.81%		12.89%		0.9078516763		15.17%		0.8924541751		233.2		10.192		0.362%		47.3		47.242		48.1		101.73%		0.0036811424		10.365		190.899

		9.50		0.337%		44.048		60.000		217.437		13046.240		0.0018%		10.31%		7.70%		8.00%		0.79%		12.89%		0.9078606714		15.17%		0.8924616881		239.5		10.467		0.372%		48.5		48.519		49.4		101.73%		0.0037806009		10.645		196.604

		9.75		0.346%		45.207		60.000		223.142		13388.540		0.0018%		10.31%		7.70%		8.00%		0.77%		12.89%		0.9078689863		15.17%		0.8924686328		245.8		10.742		0.382%		49.8		49.795		50.7		101.73%		0.0038800602		10.925		202.309

		10.00		0.355%		46.366		60.000		228.847		13730.840		0.0018%		10.31%		7.70%		8.00%		0.75%		12.89%		0.9078766879		15.17%		0.8924750651		252.1		11.018		0.391%		51.1		51.071		52.0		101.73%		0.0039795202		11.205		208.014

		10.25		0.364%		47.526		60.000		234.552		14073.140		0.0018%		10.31%		7.70%		8.00%		0.73%		12.89%		0.907883835		15.17%		0.8924810342		258.4		11.293		0.401%		52.4		52.348		53.3		101.73%		0.0040789809		11.485		213.719

		10.50		0.373%		48.685		60.000		240.257		14415.440		0.0018%		10.31%		7.70%		8.00%		0.71%		12.88%		0.9078904796		15.17%		0.8924865834		264.6		11.568		0.411%		53.6		53.624		54.5		101.73%		0.0041784423		11.765		219.424

		10.75		0.382%		49.844		60.000		245.962		14757.740		0.0018%		10.31%		7.70%		8.00%		0.70%		12.88%		0.9078966678		15.17%		0.8924917514		270.9		11.843		0.421%		54.9		54.900		55.8		101.73%		0.0042779042		12.045		225.129

		11.00		0.391%		51.003		60.000		251.667		15100.040		0.0018%		10.31%		7.70%		8.00%		0.68%		12.88%		0.9079024404		15.16%		0.8924965721		277.2		12.119		0.430%		56.2		56.177		57.1		101.73%		0.0043773667		12.325		230.834

		11.25		0.400%		52.162		60.000		257.372		15442.340		0.0018%		10.31%		7.70%		8.00%		0.67%		12.88%		0.9079078337		15.16%		0.8925010761		283.5		12.394		0.440%		57.5		57.453		58.4		101.73%		0.0044768298		12.605		236.539

		11.50		0.408%		53.321		60.000		263.077		15784.640		0.0018%		10.31%		7.70%		8.00%		0.65%		12.88%		0.9079128803		15.16%		0.8925052904		289.8		12.669		0.450%		58.7		58.730		59.7		101.73%		0.0045762933		12.885		242.244

		11.75		0.417%		54.481		60.000		268.782		16126.940		0.0018%		10.31%		7.70%		8.00%		0.64%		12.88%		0.9079176093		15.16%		0.8925092395		296.0		12.945		0.460%		60.0		60.006		61.0		101.73%		0.0046757572		13.165		247.949

		12.00		0.426%		55.640		60.000		274.487		16469.240		0.0018%		10.31%		7.70%		8.00%		0.63%		12.88%		0.9079220467		15.16%		0.892512945		302.3		13.220		0.470%		61.3		61.282		62.3		101.73%		0.0047752216		13.445		253.654





































































































































































































Table 2Cs 3000 Imp

		Table 2 Helix Dosage  Class:				Cs

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		1										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		6		in2								Sections between 3" & 4" the difference is

		Width		12.00		in2

		Fy		60000		psi								Sections between 2" & 3" the difference is

		Helix Density		13055		lb/yd3								Sections between 1" & 2" the difference is

		f'c		3000		psi

		αh		0.025

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev				in²

		Ahf		Helix Test Area				0.0003157		0.00000001

		Hl		Helix Linear Term				22.82		2.3517

		h		Height				5.00		0.4				in				calculated values				0.00%		0.00%

		Ho		Helix Orientation variation				(see below)						lb/yd³



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-121.1		103.02				lb

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		0.4				in





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(with h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/sqin)		Volume Fraction		Helix Dosage (lbs/yd)		Tension zone area using unit width
(in2)		Tensile unit force
(psi)		Tensile force, FH
(lb/ft)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(psi)		# of Helix per unit area, Hu
(#/in2)		Volume Fraction		Helix Dosage (lbs/yd)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		1.18		0.042%		5.471		60.000		19.242		1154.496		0.0018%		10.31%		25.00%		8.00%		8.92%		28.48%		1		29.58%		1		19.2		1.180		0.042%		5.5		5.471		5.5		100.00%		0.0004190915		1.180		6.742

		1.25		0.044%		5.796		60.000		20.839		1250.340		0.0018%		10.31%		25.00%		8.00%		8.24%		28.27%		1		29.38%		1		20.8		1.250		0.044%		5.8		5.796		5.8		100.00%		0.0004439528		1.250		8.339

		1.43		0.051%		6.630		60.000		24.947		1496.796		0.0018%		10.31%		25.00%		8.00%		6.88%		27.90%		1		29.03%		1		24.9		1.430		0.051%		6.6		6.630		6.6		100.00%		0.000507882		1.430		12.447

		1.50		0.053%		6.955		60.000		26.544		1592.640		0.0018%		10.31%		24.61%		8.00%		6.47%		27.46%		1		28.60%		1		26.5		1.500		0.053%		7.0		6.955		7.0		100.00%		0.0005327434		1.500		14.044

		1.53		0.054%		7.094		60.000		27.229		1633.716		0.0018%		10.31%		24.45%		8.00%		6.31%		27.27%		1		28.42%		1		27.2		1.530		0.054%		7.1		7.094		7.1		100.00%		0.0005433983		1.530		14.729

		1.75		0.062%		8.114		60.000		32.249		1934.940		0.0018%		10.31%		23.27%		8.00%		5.32%		26.00%		1		27.20%		1		32.2		1.750		0.062%		8.1		8.114		8.1		100.00%		0.0006215339		1.750		19.749

		2.00		0.071%		9.273		60.000		37.954		2277.240		0.0018%		10.31%		22.00%		8.00%		4.52%		24.71%		1		25.97%		1		38.0		2.000		0.071%		9.3		9.273		9.3		100.00%		0.0007103245		2.000		25.454

		2.25		0.080%		10.432		60.000		43.659		2619.540		0.0018%		10.31%		20.79%		8.00%		3.93%		23.54%		1		24.86%		1		43.7		2.250		0.080%		10.4		10.432		10.4		100.00%		0.0007991151		2.250		31.159

		2.50		0.089%		11.592		60.000		49.364		2961.840		0.0018%		10.31%		19.66%		8.00%		3.48%		22.47%		1		23.85%		1		49.4		2.500		0.089%		11.6		11.592		11.6		100.00%		0.0008879056		2.500		36.864

		2.75		0.098%		12.751		60.000		55.069		3304.140		0.0018%		10.31%		18.58%		8.00%		3.12%		21.48%		1		22.92%		1		55.1		2.750		0.098%		12.8		12.751		12.8		100.00%		0.0009766962		2.750		42.569

		3.00		0.107%		13.910		60.000		60.774		3646.440		0.0018%		10.31%		17.57%		8.00%		2.83%		20.56%		1		22.06%		1		60.8		3.000		0.107%		13.9		13.910		13.9		100.00%		0.0010654868		3.000		48.274

		3.25		0.115%		15.069		60.000		66.479		3988.740		0.0018%		10.31%		16.61%		8.00%		2.58%		19.71%		1		21.28%		1		66.5		3.250		0.115%		15.1		15.069		15.1		100.00%		0.0011542773		3.250		53.979

		3.50		0.124%		16.228		60.000		72.184		4331.040		0.0018%		10.31%		15.70%		8.00%		2.38%		18.93%		1		20.55%		1		72.2		3.500		0.124%		16.2		16.228		16.2		100.00%		0.0012430679		3.500		59.684

		3.75		0.133%		17.387		60.000		77.889		4673.340		0.0018%		10.31%		14.84%		8.00%		2.20%		18.20%		1		19.88%		1		77.9		3.750		0.133%		17.4		17.387		17.4		100.00%		0.0013318585		3.750		65.389

		4.00		0.142%		18.547		60.000		83.594		5015.640		0.0018%		10.31%		14.03%		8.00%		2.05%		17.53%		1		19.27%		1		83.6		4.000		0.142%		18.5		18.547		18.5		100.00%		0.001420649		4.000		71.094

		4.25		0.151%		19.706		60.000		89.299		5357.940		0.0018%		10.31%		13.26%		8.00%		1.92%		16.91%		1		18.70%		1		89.3		4.250		0.151%		19.7		19.706		19.7		100.00%		0.0015094396		4.250		76.799

		4.50		0.160%		20.865		60.000		95.004		5700.240		0.0018%		10.31%		12.54%		8.00%		1.81%		16.33%		1		18.18%		1		95.0		4.500		0.160%		20.9		20.865		20.9		100.00%		0.0015982302		4.500		82.504

		4.75		0.169%		22.024		60.000		100.709		6042.540		0.0018%		10.31%		11.85%		8.00%		1.70%		15.80%		1		17.71%		1		100.7		4.750		0.169%		22.0		22.024		22.0		100.00%		0.0016870207		4.750		88.209

		5.00		0.178%		23.183		60.000		106.414		6384.840		0.0018%		10.31%		11.20%		8.00%		1.61%		15.31%		1		17.27%		1		106.4		5.000		0.178%		23.2		23.183		23.2		100.00%		0.0017758113		5.000		93.914

		5.25		0.186%		24.342		60.000		112.119		6727.140		0.0018%		10.31%		10.59%		8.00%		1.53%		14.86%		1		16.87%		1		112.1		5.250		0.186%		24.3		24.342		24.3		100.00%		0.0018646018		5.250		99.619

		5.50		0.195%		25.502		60.000		117.824		7069.440		0.0018%		10.31%		10.01%		8.00%		1.46%		14.44%		1		16.51%		1		117.8		5.500		0.195%		25.5		25.502		25.5		100.00%		0.0019533924		5.500		105.324

		5.75		0.204%		26.661		60.000		123.529		7411.740		0.0018%		10.31%		9.47%		8.00%		1.39%		14.06%		1		16.18%		1		123.5		5.750		0.204%		26.7		26.661		26.7		100.00%		0.002042183		5.750		111.029

		6.00		0.213%		27.820		60.000		129.234		7754.040		0.0018%		10.31%		8.95%		8.00%		1.33%		13.71%		1		15.88%		1		129.2		6.000		0.213%		27.8		27.820		27.8		100.00%		0.0021309735		6.000		116.734

		6.25		0.222%		28.979		60.000		134.939		8096.340		0.0018%		10.31%		8.46%		8.00%		1.27%		13.39%		1		15.60%		1		134.9		6.250		0.222%		29.0		28.979		29.0		100.00%		0.0022197641		6.250		122.439

		6.50		0.231%		30.138		60.000		140.644		8438.640		0.0018%		10.31%		8.00%		8.00%		1.22%		13.10%		1		15.35%		1		140.6		6.500		0.231%		30.1		30.138		30.1		100.00%		0.0023085547		6.500		128.144

		6.75		0.240%		31.297		60.000		146.349		8780.940		0.0018%		10.31%		7.70%		8.00%		1.17%		12.92%		1		15.19%		1		146.3		6.750		0.240%		31.3		31.297		31.3		100.00%		0.0023973452		6.750		133.849

		7.00		0.249%		32.457		60.000		152.054		9123.240		0.0018%		10.31%		7.70%		8.00%		1.13%		12.91%		1		15.19%		1		152.1		7.000		0.249%		32.5		32.457		32.5		100.00%		0.0024861358		7.000		139.554

		7.25		0.257%		33.616		60.000		157.759		9465.540		0.0018%		10.31%		7.70%		8.00%		1.09%		12.91%		1		15.19%		1		157.8		7.250		0.257%		33.6		33.616		33.6		100.00%		0.0025749264		7.250		145.259

		7.50		0.266%		34.775		60.000		163.464		9807.840		0.0018%		10.31%		7.70%		8.00%		1.05%		12.91%		1		15.19%		1		163.5		7.500		0.266%		34.8		34.775		34.8		100.00%		0.0026637169		7.500		150.964

		7.75		0.275%		35.934		60.000		169.169		10150.140		0.0018%		10.31%		7.70%		8.00%		1.01%		12.90%		1		15.18%		1		169.2		7.750		0.275%		35.9		35.934		35.9		100.00%		0.0027525075		7.750		156.669

		8.00		0.284%		37.093		60.000		174.874		10492.440		0.0018%		10.31%		7.70%		8.00%		0.98%		12.90%		1		15.18%		1		174.9		8.000		0.284%		37.1		37.093		37.1		100.00%		0.002841298		8.000		162.374

		8.25		0.293%		38.252		60.000		180.579		10834.740		0.0018%		10.31%		7.70%		8.00%		0.95%		12.90%		1		15.18%		1		180.6		8.250		0.293%		38.3		38.252		38.3		100.00%		0.0029300886		8.250		168.079

		8.50		0.302%		39.411		60.000		186.284		11177.040		0.0018%		10.31%		7.70%		8.00%		0.92%		12.90%		1		15.18%		1		186.3		8.500		0.302%		39.4		39.411		39.4		100.00%		0.0030188792		8.500		173.784

		8.75		0.311%		40.571		60.000		191.989		11519.340		0.0018%		10.31%		7.70%		8.00%		0.89%		12.90%		1		15.18%		1		192.0		8.750		0.311%		40.6		40.571		40.6		100.00%		0.0031076697		8.750		179.489

		9.00		0.320%		41.730		60.000		197.694		11861.640		0.0018%		10.31%		7.70%		8.00%		0.87%		12.89%		1		15.17%		1		197.7		9.000		0.320%		41.7		41.730		41.7		100.00%		0.0031964603		9.000		185.194

		9.25		0.329%		42.889		60.000		203.399		12203.940		0.0018%		10.31%		7.70%		8.00%		0.84%		12.89%		1		15.17%		1		203.4		9.250		0.329%		42.9		42.889		42.9		100.00%		0.0032852509		9.250		190.899

		9.50		0.337%		44.048		60.000		209.104		12546.240		0.0018%		10.31%		7.70%		8.00%		0.82%		12.89%		1		15.17%		1		209.1		9.500		0.337%		44.0		44.048		44.0		100.00%		0.0033740414		9.500		196.604

		9.75		0.346%		45.207		60.000		214.809		12888.540		0.0018%		10.31%		7.70%		8.00%		0.80%		12.89%		1		15.17%		1		214.8		9.750		0.346%		45.2		45.207		45.2		100.00%		0.003462832		9.750		202.309

		10.00		0.355%		46.366		60.000		220.514		13230.840		0.0018%		10.31%		7.70%		8.00%		0.78%		12.89%		1		15.17%		1		220.5		10.000		0.355%		46.4		46.366		46.4		100.00%		0.0035516226		10.000		208.014

		10.25		0.364%		47.526		60.000		226.219		13573.140		0.0018%		10.31%		7.70%		8.00%		0.76%		12.89%		1		15.17%		1		226.2		10.250		0.364%		47.5		47.526		47.5		100.00%		0.0036404131		10.250		213.719

		10.50		0.373%		48.685		60.000		231.924		13915.440		0.0018%		10.31%		7.70%		8.00%		0.74%		12.89%		1		15.17%		1		231.9		10.500		0.373%		48.7		48.685		48.7		100.00%		0.0037292037		10.500		219.424

		10.75		0.382%		49.844		60.000		237.629		14257.740		0.0018%		10.31%		7.70%		8.00%		0.72%		12.88%		1		15.17%		1		237.6		10.750		0.382%		49.8		49.844		49.8		100.00%		0.0038179943		10.750		225.129

		11.00		0.391%		51.003		60.000		243.334		14600.040		0.0018%		10.31%		7.70%		8.00%		0.71%		12.88%		1		15.17%		1		243.3		11.000		0.391%		51.0		51.003		51.0		100.00%		0.0039067848		11.000		230.834

		11.25		0.400%		52.162		60.000		249.039		14942.340		0.0018%		10.31%		7.70%		8.00%		0.69%		12.88%		1		15.16%		1		249.0		11.250		0.400%		52.2		52.162		52.2		100.00%		0.0039955754		11.250		236.539

		11.50		0.408%		53.321		60.000		254.744		15284.640		0.0018%		10.31%		7.70%		8.00%		0.67%		12.88%		1		15.16%		1		254.7		11.500		0.408%		53.3		53.321		53.3		100.00%		0.0040843659		11.500		242.244

		11.75		0.417%		54.481		60.000		260.449		15626.940		0.0018%		10.31%		7.70%		8.00%		0.66%		12.88%		1		15.16%		1		260.4		11.750		0.417%		54.5		54.481		54.5		100.00%		0.0041731565		11.750		247.949

		12.00		0.426%		55.640		60.000		266.154		15969.240		0.0018%		10.31%		7.70%		8.00%		0.65%		12.88%		1		15.16%		1		266.2		12.000		0.426%		55.6		55.640		55.6		100.00%		0.0042619471		12.000		253.654





































































































































































































Table 2Cs 4000 Imp

		Table 2 Helix Dosage  Class:				Cs

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		1										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		6		in2								Sections between 3" & 4" the difference is

		Width		12.00		in2

		Fy		60000		psi								Sections between 2" & 3" the difference is

		Helix Density		13055		lb/yd3								Sections between 1" & 2" the difference is

		f'c		4000		psi

		αh		0.025

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev				in²

		Ahf		Helix Test Area				0.0003157		0.00000001

		Hl		Helix Linear Term				22.82		2.3517

		h		Height				5.00		0.4				in				calculated values				0.00%		0.00%

		Ho		Helix Orientation variation				(see below)						lb/yd³



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-121.1		103.02				lb

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		0.4				in





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(with h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/sqin)		Volume Fraction		Helix Dosage (lbs/yd)		Tension zone area using unit width
(in2)		Tensile unit force
(psi)		Tensile force, FH
(lb/ft)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(psi)		# of Helix per unit area, Hu
(#/in2)		Volume Fraction		Helix Dosage (lbs/yd)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		1.18		0.042%		5.471		60.000		23.408		1404.496		0.0018%		10.31%		25.00%		8.00%		7.34%		28.02%		1		29.14%		1		23.4		1.180		0.042%		5.5		5.471		5.5		100.00%		0.0004190915		1.180		6.742

		1.25		0.044%		5.796		60.000		25.006		1500.340		0.0018%		10.31%		25.00%		8.00%		6.87%		27.90%		1		29.02%		1		25.0		1.250		0.044%		5.8		5.796		5.8		100.00%		0.0004439528		1.250		8.339

		1.43		0.051%		6.630		60.000		29.113		1746.796		0.0018%		10.31%		25.00%		8.00%		5.90%		27.68%		1		28.81%		1		29.1		1.430		0.051%		6.6		6.630		6.6		100.00%		0.000507882		1.430		12.447

		1.50		0.053%		6.955		60.000		30.711		1842.640		0.0018%		10.31%		24.61%		8.00%		5.59%		27.26%		1		28.41%		1		30.7		1.500		0.053%		7.0		6.955		7.0		100.00%		0.0005327434		1.500		14.044

		1.53		0.054%		7.094		60.000		31.395		1883.716		0.0018%		10.31%		24.45%		8.00%		5.47%		27.09%		1		28.25%		1		31.4		1.530		0.054%		7.1		7.094		7.1		100.00%		0.0005433983		1.530		14.729

		1.75		0.062%		8.114		60.000		36.416		2184.940		0.0018%		10.31%		23.27%		8.00%		4.72%		25.88%		1		27.09%		1		36.4		1.750		0.062%		8.1		8.114		8.1		100.00%		0.0006215339		1.750		19.749

		2.00		0.071%		9.273		60.000		42.121		2527.240		0.0018%		10.31%		22.00%		8.00%		4.08%		24.63%		1		25.90%		1		42.1		2.000		0.071%		9.3		9.273		9.3		100.00%		0.0007103245		2.000		25.454

		2.25		0.080%		10.432		60.000		47.826		2869.540		0.0018%		10.31%		20.79%		8.00%		3.59%		23.48%		1		24.81%		1		47.8		2.250		0.080%		10.4		10.432		10.4		100.00%		0.0007991151		2.250		31.159

		2.50		0.089%		11.592		60.000		53.531		3211.840		0.0018%		10.31%		19.66%		8.00%		3.21%		22.43%		1		23.81%		1		53.5		2.500		0.089%		11.6		11.592		11.6		100.00%		0.0008879056		2.500		36.864

		2.75		0.098%		12.751		60.000		59.236		3554.140		0.0018%		10.31%		18.58%		8.00%		2.90%		21.45%		1		22.89%		1		59.2		2.750		0.098%		12.8		12.751		12.8		100.00%		0.0009766962		2.750		42.569

		3.00		0.107%		13.910		60.000		64.941		3896.440		0.0018%		10.31%		17.57%		8.00%		2.64%		20.54%		1		22.04%		1		64.9		3.000		0.107%		13.9		13.910		13.9		100.00%		0.0010654868		3.000		48.274

		3.25		0.115%		15.069		60.000		70.646		4238.740		0.0018%		10.31%		16.61%		8.00%		2.43%		19.70%		1		21.26%		1		70.6		3.250		0.115%		15.1		15.069		15.1		100.00%		0.0011542773		3.250		53.979

		3.50		0.124%		16.228		60.000		76.351		4581.040		0.0018%		10.31%		15.70%		8.00%		2.25%		18.91%		1		20.54%		1		76.4		3.500		0.124%		16.2		16.228		16.2		100.00%		0.0012430679		3.500		59.684

		3.75		0.133%		17.387		60.000		82.056		4923.340		0.0018%		10.31%		14.84%		8.00%		2.09%		18.19%		1		19.87%		1		82.1		3.750		0.133%		17.4		17.387		17.4		100.00%		0.0013318585		3.750		65.389

		4.00		0.142%		18.547		60.000		87.761		5265.640		0.0018%		10.31%		14.03%		8.00%		1.96%		17.52%		1		19.26%		1		87.8		4.000		0.142%		18.5		18.547		18.5		100.00%		0.001420649		4.000		71.094

		4.25		0.151%		19.706		60.000		93.466		5607.940		0.0018%		10.31%		13.26%		8.00%		1.84%		16.90%		1		18.69%		1		93.5		4.250		0.151%		19.7		19.706		19.7		100.00%		0.0015094396		4.250		76.799

		4.50		0.160%		20.865		60.000		99.171		5950.240		0.0018%		10.31%		12.54%		8.00%		1.73%		16.32%		1		18.18%		1		99.2		4.500		0.160%		20.9		20.865		20.9		100.00%		0.0015982302		4.500		82.504

		4.75		0.169%		22.024		60.000		104.876		6292.540		0.0018%		10.31%		11.85%		8.00%		1.64%		15.79%		1		17.70%		1		104.9		4.750		0.169%		22.0		22.024		22.0		100.00%		0.0016870207		4.750		88.209

		5.00		0.178%		23.183		60.000		110.581		6634.840		0.0018%		10.31%		11.20%		8.00%		1.55%		15.30%		1		17.27%		1		110.6		5.000		0.178%		23.2		23.183		23.2		100.00%		0.0017758113		5.000		93.914

		5.25		0.186%		24.342		60.000		116.286		6977.140		0.0018%		10.31%		10.59%		8.00%		1.48%		14.85%		1		16.87%		1		116.3		5.250		0.186%		24.3		24.342		24.3		100.00%		0.0018646018		5.250		99.619

		5.50		0.195%		25.502		60.000		121.991		7319.440		0.0018%		10.31%		10.01%		8.00%		1.41%		14.44%		1		16.51%		1		122.0		5.500		0.195%		25.5		25.502		25.5		100.00%		0.0019533924		5.500		105.324

		5.75		0.204%		26.661		60.000		127.696		7661.740		0.0018%		10.31%		9.47%		8.00%		1.34%		14.06%		1		16.17%		1		127.7		5.750		0.204%		26.7		26.661		26.7		100.00%		0.002042183		5.750		111.029

		6.00		0.213%		27.820		60.000		133.401		8004.040		0.0018%		10.31%		8.95%		8.00%		1.29%		13.71%		1		15.87%		1		133.4		6.000		0.213%		27.8		27.820		27.8		100.00%		0.0021309735		6.000		116.734

		6.25		0.222%		28.979		60.000		139.106		8346.340		0.0018%		10.31%		8.46%		8.00%		1.23%		13.39%		1		15.60%		1		139.1		6.250		0.222%		29.0		28.979		29.0		100.00%		0.0022197641		6.250		122.439

		6.50		0.231%		30.138		60.000		144.811		8688.640		0.0018%		10.31%		8.00%		8.00%		1.19%		13.10%		1		15.35%		1		144.8		6.500		0.231%		30.1		30.138		30.1		100.00%		0.0023085547		6.500		128.144

		6.75		0.240%		31.297		60.000		150.516		9030.940		0.0018%		10.31%		7.70%		8.00%		1.14%		12.91%		1		15.19%		1		150.5		6.750		0.240%		31.3		31.297		31.3		100.00%		0.0023973452		6.750		133.849

		7.00		0.249%		32.457		60.000		156.221		9373.240		0.0018%		10.31%		7.70%		8.00%		1.10%		12.91%		1		15.19%		1		156.2		7.000		0.249%		32.5		32.457		32.5		100.00%		0.0024861358		7.000		139.554

		7.25		0.257%		33.616		60.000		161.926		9715.540		0.0018%		10.31%		7.70%		8.00%		1.06%		12.91%		1		15.19%		1		161.9		7.250		0.257%		33.6		33.616		33.6		100.00%		0.0025749264		7.250		145.259

		7.50		0.266%		34.775		60.000		167.631		10057.840		0.0018%		10.31%		7.70%		8.00%		1.02%		12.91%		1		15.18%		1		167.6		7.500		0.266%		34.8		34.775		34.8		100.00%		0.0026637169		7.500		150.964

		7.75		0.275%		35.934		60.000		173.336		10400.140		0.0018%		10.31%		7.70%		8.00%		0.99%		12.90%		1		15.18%		1		173.3		7.750		0.275%		35.9		35.934		35.9		100.00%		0.0027525075		7.750		156.669

		8.00		0.284%		37.093		60.000		179.041		10742.440		0.0018%		10.31%		7.70%		8.00%		0.96%		12.90%		1		15.18%		1		179.0		8.000		0.284%		37.1		37.093		37.1		100.00%		0.002841298		8.000		162.374

		8.25		0.293%		38.252		60.000		184.746		11084.740		0.0018%		10.31%		7.70%		8.00%		0.93%		12.90%		1		15.18%		1		184.7		8.250		0.293%		38.3		38.252		38.3		100.00%		0.0029300886		8.250		168.079

		8.50		0.302%		39.411		60.000		190.451		11427.040		0.0018%		10.31%		7.70%		8.00%		0.90%		12.90%		1		15.18%		1		190.5		8.500		0.302%		39.4		39.411		39.4		100.00%		0.0030188792		8.500		173.784

		8.75		0.311%		40.571		60.000		196.156		11769.340		0.0018%		10.31%		7.70%		8.00%		0.88%		12.89%		1		15.17%		1		196.2		8.750		0.311%		40.6		40.571		40.6		100.00%		0.0031076697		8.750		179.489

		9.00		0.320%		41.730		60.000		201.861		12111.640		0.0018%		10.31%		7.70%		8.00%		0.85%		12.89%		1		15.17%		1		201.9		9.000		0.320%		41.7		41.730		41.7		100.00%		0.0031964603		9.000		185.194

		9.25		0.329%		42.889		60.000		207.566		12453.940		0.0018%		10.31%		7.70%		8.00%		0.83%		12.89%		1		15.17%		1		207.6		9.250		0.329%		42.9		42.889		42.9		100.00%		0.0032852509		9.250		190.899

		9.50		0.337%		44.048		60.000		213.271		12796.240		0.0018%		10.31%		7.70%		8.00%		0.81%		12.89%		1		15.17%		1		213.3		9.500		0.337%		44.0		44.048		44.0		100.00%		0.0033740414		9.500		196.604

		9.75		0.346%		45.207		60.000		218.976		13138.540		0.0018%		10.31%		7.70%		8.00%		0.78%		12.89%		1		15.17%		1		219.0		9.750		0.346%		45.2		45.207		45.2		100.00%		0.003462832		9.750		202.309

		10.00		0.355%		46.366		60.000		224.681		13480.840		0.0018%		10.31%		7.70%		8.00%		0.76%		12.89%		1		15.17%		1		224.7		10.000		0.355%		46.4		46.366		46.4		100.00%		0.0035516226		10.000		208.014

		10.25		0.364%		47.526		60.000		230.386		13823.140		0.0018%		10.31%		7.70%		8.00%		0.75%		12.89%		1		15.17%		1		230.4		10.250		0.364%		47.5		47.526		47.5		100.00%		0.0036404131		10.250		213.719

		10.50		0.373%		48.685		60.000		236.091		14165.440		0.0018%		10.31%		7.70%		8.00%		0.73%		12.88%		1		15.17%		1		236.1		10.500		0.373%		48.7		48.685		48.7		100.00%		0.0037292037		10.500		219.424

		10.75		0.382%		49.844		60.000		241.796		14507.740		0.0018%		10.31%		7.70%		8.00%		0.71%		12.88%		1		15.17%		1		241.8		10.750		0.382%		49.8		49.844		49.8		100.00%		0.0038179943		10.750		225.129

		11.00		0.391%		51.003		60.000		247.501		14850.040		0.0018%		10.31%		7.70%		8.00%		0.69%		12.88%		1		15.16%		1		247.5		11.000		0.391%		51.0		51.003		51.0		100.00%		0.0039067848		11.000		230.834

		11.25		0.400%		52.162		60.000		253.206		15192.340		0.0018%		10.31%		7.70%		8.00%		0.68%		12.88%		1		15.16%		1		253.2		11.250		0.400%		52.2		52.162		52.2		100.00%		0.0039955754		11.250		236.539

		11.50		0.408%		53.321		60.000		258.911		15534.640		0.0018%		10.31%		7.70%		8.00%		0.66%		12.88%		1		15.16%		1		258.9		11.500		0.408%		53.3		53.321		53.3		100.00%		0.0040843659		11.500		242.244

		11.75		0.417%		54.481		60.000		264.616		15876.940		0.0018%		10.31%		7.70%		8.00%		0.65%		12.88%		1		15.16%		1		264.6		11.750		0.417%		54.5		54.481		54.5		100.00%		0.0041731565		11.750		247.949

		12.00		0.426%		55.640		60.000		270.321		16219.240		0.0018%		10.31%		7.70%		8.00%		0.64%		12.88%		1		15.16%		1		270.3		12.000		0.426%		55.6		55.640		55.6		100.00%		0.0042619471		12.000		253.654





































































































































































































Table 2Cs 5000 Imp

		Table 2 Helix Dosage  Class:				Cs

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		1										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		6		in2								Sections between 3" & 4" the difference is

		Width		12.00		in2

		Fy		60000		psi								Sections between 2" & 3" the difference is

		Helix Density		13055		lb/yd3								Sections between 1" & 2" the difference is

		f'c		5000		psi

		αh		0.025

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev				in²

		Ahf		Helix Test Area				0.0003157		0.00000001

		Hl		Helix Linear Term				22.82		2.3517

		h		Height				5.00		0.4				in				calculated values				0.00%		0.00%

		Ho		Helix Orientation variation				(see below)						lb/yd³



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-121.1		103.02				lb

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		0.4				in





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(with h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/sqin)		Volume Fraction		Helix Dosage (lbs/yd)		Tension zone area using unit width
(in2)		Tensile unit force
(psi)		Tensile force, FH
(lb/ft)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(psi)		# of Helix per unit area, Hu
(#/in2)		Volume Fraction		Helix Dosage (lbs/yd)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		1.18		0.042%		5.471		60.000		27.575		1654.496		0.0018%		10.31%		25.00%		8.00%		6.23%		27.75%		1		28.88%		1		27.6		1.180		0.042%		5.5		5.471		5.5		100.00%		0.0004190915		1.180		6.742

		1.25		0.044%		5.796		60.000		29.172		1750.340		0.0018%		10.31%		25.00%		8.00%		5.89%		27.67%		1		28.81%		1		29.2		1.250		0.044%		5.8		5.796		5.8		100.00%		0.0004439528		1.250		8.339

		1.43		0.051%		6.630		60.000		33.280		1996.796		0.0018%		10.31%		25.00%		8.00%		5.16%		27.53%		1		28.67%		1		33.3		1.430		0.051%		6.6		6.630		6.6		100.00%		0.000507882		1.430		12.447

		1.50		0.053%		6.955		60.000		34.877		2092.640		0.0018%		10.31%		24.61%		8.00%		4.92%		27.14%		1		28.29%		1		34.9		1.500		0.053%		7.0		6.955		7.0		100.00%		0.0005327434		1.500		14.044

		1.53		0.054%		7.094		60.000		35.562		2133.716		0.0018%		10.31%		24.45%		8.00%		4.83%		26.97%		1		28.13%		1		35.6		1.530		0.054%		7.1		7.094		7.1		100.00%		0.0005433983		1.530		14.729

		1.75		0.062%		8.114		60.000		40.582		2434.940		0.0018%		10.31%		23.27%		8.00%		4.23%		25.80%		1		27.01%		1		40.6		1.750		0.062%		8.1		8.114		8.1		100.00%		0.0006215339		1.750		19.749

		2.00		0.071%		9.273		60.000		46.287		2777.240		0.0018%		10.31%		22.00%		8.00%		3.71%		24.57%		1		25.84%		1		46.3		2.000		0.071%		9.3		9.273		9.3		100.00%		0.0007103245		2.000		25.454

		2.25		0.080%		10.432		60.000		51.992		3119.540		0.0018%		10.31%		20.79%		8.00%		3.30%		23.44%		1		24.77%		1		52.0		2.250		0.080%		10.4		10.432		10.4		100.00%		0.0007991151		2.250		31.159

		2.50		0.089%		11.592		60.000		57.697		3461.840		0.0018%		10.31%		19.66%		8.00%		2.98%		22.39%		1		23.78%		1		57.7		2.500		0.089%		11.6		11.592		11.6		100.00%		0.0008879056		2.500		36.864

		2.75		0.098%		12.751		60.000		63.402		3804.140		0.0018%		10.31%		18.58%		8.00%		2.71%		21.42%		1		22.87%		1		63.4		2.750		0.098%		12.8		12.751		12.8		100.00%		0.0009766962		2.750		42.569

		3.00		0.107%		13.910		60.000		69.107		4146.440		0.0018%		10.31%		17.57%		8.00%		2.48%		20.52%		1		22.02%		1		69.1		3.000		0.107%		13.9		13.910		13.9		100.00%		0.0010654868		3.000		48.274

		3.25		0.115%		15.069		60.000		74.812		4488.740		0.0018%		10.31%		16.61%		8.00%		2.30%		19.68%		1		21.24%		1		74.8		3.250		0.115%		15.1		15.069		15.1		100.00%		0.0011542773		3.250		53.979

		3.50		0.124%		16.228		60.000		80.517		4831.040		0.0018%		10.31%		15.70%		8.00%		2.13%		18.90%		1		20.52%		1		80.5		3.500		0.124%		16.2		16.228		16.2		100.00%		0.0012430679		3.500		59.684

		3.75		0.133%		17.387		60.000		86.222		5173.340		0.0018%		10.31%		14.84%		8.00%		1.99%		18.18%		1		19.86%		1		86.2		3.750		0.133%		17.4		17.387		17.4		100.00%		0.0013318585		3.750		65.389

		4.00		0.142%		18.547		60.000		91.927		5515.640		0.0018%		10.31%		14.03%		8.00%		1.87%		17.51%		1		19.25%		1		91.9		4.000		0.142%		18.5		18.547		18.5		100.00%		0.001420649		4.000		71.094

		4.25		0.151%		19.706		60.000		97.632		5857.940		0.0018%		10.31%		13.26%		8.00%		1.76%		16.89%		1		18.69%		1		97.6		4.250		0.151%		19.7		19.706		19.7		100.00%		0.0015094396		4.250		76.799

		4.50		0.160%		20.865		60.000		103.337		6200.240		0.0018%		10.31%		12.54%		8.00%		1.66%		16.31%		1		18.17%		1		103.3		4.500		0.160%		20.9		20.865		20.9		100.00%		0.0015982302		4.500		82.504

		4.75		0.169%		22.024		60.000		109.042		6542.540		0.0018%		10.31%		11.85%		8.00%		1.57%		15.78%		1		17.70%		1		109.0		4.750		0.169%		22.0		22.024		22.0		100.00%		0.0016870207		4.750		88.209

		5.00		0.178%		23.183		60.000		114.747		6884.840		0.0018%		10.31%		11.20%		8.00%		1.50%		15.30%		1		17.26%		1		114.7		5.000		0.178%		23.2		23.183		23.2		100.00%		0.0017758113		5.000		93.914

		5.25		0.186%		24.342		60.000		120.452		7227.140		0.0018%		10.31%		10.59%		8.00%		1.43%		14.85%		1		16.86%		1		120.5		5.250		0.186%		24.3		24.342		24.3		100.00%		0.0018646018		5.250		99.619

		5.50		0.195%		25.502		60.000		126.157		7569.440		0.0018%		10.31%		10.01%		8.00%		1.36%		14.43%		1		16.50%		1		126.2		5.500		0.195%		25.5		25.502		25.5		100.00%		0.0019533924		5.500		105.324

		5.75		0.204%		26.661		60.000		131.862		7911.740		0.0018%		10.31%		9.47%		8.00%		1.30%		14.05%		1		16.17%		1		131.9		5.750		0.204%		26.7		26.661		26.7		100.00%		0.002042183		5.750		111.029

		6.00		0.213%		27.820		60.000		137.567		8254.040		0.0018%		10.31%		8.95%		8.00%		1.25%		13.70%		1		15.87%		1		137.6		6.000		0.213%		27.8		27.820		27.8		100.00%		0.0021309735		6.000		116.734

		6.25		0.222%		28.979		60.000		143.272		8596.340		0.0018%		10.31%		8.46%		8.00%		1.20%		13.39%		1		15.59%		1		143.3		6.250		0.222%		29.0		28.979		29.0		100.00%		0.0022197641		6.250		122.439

		6.50		0.231%		30.138		60.000		148.977		8938.640		0.0018%		10.31%		8.00%		8.00%		1.15%		13.09%		1		15.35%		1		149.0		6.500		0.231%		30.1		30.138		30.1		100.00%		0.0023085547		6.500		128.144

		6.75		0.240%		31.297		60.000		154.682		9280.940		0.0018%		10.31%		7.70%		8.00%		1.11%		12.91%		1		15.19%		1		154.7		6.750		0.240%		31.3		31.297		31.3		100.00%		0.0023973452		6.750		133.849

		7.00		0.249%		32.457		60.000		160.387		9623.240		0.0018%		10.31%		7.70%		8.00%		1.07%		12.91%		1		15.19%		1		160.4		7.000		0.249%		32.5		32.457		32.5		100.00%		0.0024861358		7.000		139.554

		7.25		0.257%		33.616		60.000		166.092		9965.540		0.0018%		10.31%		7.70%		8.00%		1.03%		12.91%		1		15.18%		1		166.1		7.250		0.257%		33.6		33.616		33.6		100.00%		0.0025749264		7.250		145.259

		7.50		0.266%		34.775		60.000		171.797		10307.840		0.0018%		10.31%		7.70%		8.00%		1.00%		12.90%		1		15.18%		1		171.8		7.500		0.266%		34.8		34.775		34.8		100.00%		0.0026637169		7.500		150.964

		7.75		0.275%		35.934		60.000		177.502		10650.140		0.0018%		10.31%		7.70%		8.00%		0.97%		12.90%		1		15.18%		1		177.5		7.750		0.275%		35.9		35.934		35.9		100.00%		0.0027525075		7.750		156.669

		8.00		0.284%		37.093		60.000		183.207		10992.440		0.0018%		10.31%		7.70%		8.00%		0.94%		12.90%		1		15.18%		1		183.2		8.000		0.284%		37.1		37.093		37.1		100.00%		0.002841298		8.000		162.374

		8.25		0.293%		38.252		60.000		188.912		11334.740		0.0018%		10.31%		7.70%		8.00%		0.91%		12.90%		1		15.18%		1		188.9		8.250		0.293%		38.3		38.252		38.3		100.00%		0.0029300886		8.250		168.079

		8.50		0.302%		39.411		60.000		194.617		11677.040		0.0018%		10.31%		7.70%		8.00%		0.88%		12.89%		1		15.17%		1		194.6		8.500		0.302%		39.4		39.411		39.4		100.00%		0.0030188792		8.500		173.784

		8.75		0.311%		40.571		60.000		200.322		12019.340		0.0018%		10.31%		7.70%		8.00%		0.86%		12.89%		1		15.17%		1		200.3		8.750		0.311%		40.6		40.571		40.6		100.00%		0.0031076697		8.750		179.489

		9.00		0.320%		41.730		60.000		206.027		12361.640		0.0018%		10.31%		7.70%		8.00%		0.83%		12.89%		1		15.17%		1		206.0		9.000		0.320%		41.7		41.730		41.7		100.00%		0.0031964603		9.000		185.194

		9.25		0.329%		42.889		60.000		211.732		12703.940		0.0018%		10.31%		7.70%		8.00%		0.81%		12.89%		1		15.17%		1		211.7		9.250		0.329%		42.9		42.889		42.9		100.00%		0.0032852509		9.250		190.899

		9.50		0.337%		44.048		60.000		217.437		13046.240		0.0018%		10.31%		7.70%		8.00%		0.79%		12.89%		1		15.17%		1		217.4		9.500		0.337%		44.0		44.048		44.0		100.00%		0.0033740414		9.500		196.604

		9.75		0.346%		45.207		60.000		223.142		13388.540		0.0018%		10.31%		7.70%		8.00%		0.77%		12.89%		1		15.17%		1		223.1		9.750		0.346%		45.2		45.207		45.2		100.00%		0.003462832		9.750		202.309

		10.00		0.355%		46.366		60.000		228.847		13730.840		0.0018%		10.31%		7.70%		8.00%		0.75%		12.89%		1		15.17%		1		228.8		10.000		0.355%		46.4		46.366		46.4		100.00%		0.0035516226		10.000		208.014

		10.25		0.364%		47.526		60.000		234.552		14073.140		0.0018%		10.31%		7.70%		8.00%		0.73%		12.89%		1		15.17%		1		234.6		10.250		0.364%		47.5		47.526		47.5		100.00%		0.0036404131		10.250		213.719

		10.50		0.373%		48.685		60.000		240.257		14415.440		0.0018%		10.31%		7.70%		8.00%		0.71%		12.88%		1		15.17%		1		240.3		10.500		0.373%		48.7		48.685		48.7		100.00%		0.0037292037		10.500		219.424

		10.75		0.382%		49.844		60.000		245.962		14757.740		0.0018%		10.31%		7.70%		8.00%		0.70%		12.88%		1		15.17%		1		246.0		10.750		0.382%		49.8		49.844		49.8		100.00%		0.0038179943		10.750		225.129

		11.00		0.391%		51.003		60.000		251.667		15100.040		0.0018%		10.31%		7.70%		8.00%		0.68%		12.88%		1		15.16%		1		251.7		11.000		0.391%		51.0		51.003		51.0		100.00%		0.0039067848		11.000		230.834

		11.25		0.400%		52.162		60.000		257.372		15442.340		0.0018%		10.31%		7.70%		8.00%		0.67%		12.88%		1		15.16%		1		257.4		11.250		0.400%		52.2		52.162		52.2		100.00%		0.0039955754		11.250		236.539

		11.50		0.408%		53.321		60.000		263.077		15784.640		0.0018%		10.31%		7.70%		8.00%		0.65%		12.88%		1		15.16%		1		263.1		11.500		0.408%		53.3		53.321		53.3		100.00%		0.0040843659		11.500		242.244

		11.75		0.417%		54.481		60.000		268.782		16126.940		0.0018%		10.31%		7.70%		8.00%		0.64%		12.88%		1		15.16%		1		268.8		11.750		0.417%		54.5		54.481		54.5		100.00%		0.0041731565		11.750		247.949

		12.00		0.426%		55.640		60.000		274.487		16469.240		0.0018%		10.31%		7.70%		8.00%		0.63%		12.88%		1		15.16%		1		274.5		12.000		0.426%		55.6		55.640		55.6		100.00%		0.0042619471		12.000		253.654





































































































































































































Table 1A&B 20Mpa Metric

		Table 1 Helix Dosage Table:

		Class A Design

		Assumptions

		Fy		500		Mpa

		f'c		20		Mpa

		Helix Tensile		101.51

		Helix bond ratio		2.00

		helix linear term		-538.75

		concrete term		16.129		mm2



		 Area of Steel per bar, Ab
  mm²		Total Tensile Force, ɸFbar
N		# of Helix Micro Rebar Required

		28		14000		70.0

		45		22500		111.9

		50		25000		124.2

		79		39500		195.6

		89		44500		220.3

		90		45000		222.7

		100		50000		247.3

		111		55500		274.4

		113		56500		279.4

		141		70500		348.3

		150		75000		370.5

		154		77000		380.3

		179		89500		441.9

		200		100000		493.6

		201		100500		496.1

		227		113500		560.1

		250		125000		616.8

		290		145000		715.3

		300		150000		739.9

		314		157000		774.4

		350		175000		863.1

		354		177000		872.9

		400		200000		986.2

		450		225000		1109.3

		454		227000		1119.2

		491		245500		1210.3

		500		250000		1232.5

		550		275000		1355.6

		600		300000		1478.8

		616		308000		1518.2

		650		325000		1601.9

		700		350000		1725.1

		750		375000		1848.2

		800		400000		1971.3

		804		402000		1981.2

		850		425000		2094.5

		900		450000		2217.6

		950		475000		2340.8

		1000		500000		2463.9

		1100		550000		2710.2

		1200		600000		2956.5

		1257		628500		3096.9

		1300		650000		3202.8

		1400		700000		3449.1

		1500		750000		3695.3

		1963		981500		4835.6

		2500		1250000		6158.2







Table 1A&B 30 Mpa Metric

		Table 1 Helix Dosage Table:

		Class A Design

		Assumptions

		Fy		500		Mpa

		f'c		30		Mpa

		Helix Tensile		101.51

		Helix bond ratio		2.00

		helix linear term		-538.75

		concrete term		16.129		mm2



		 Area of Steel per bar, Ab
  in²		Total Tensile Force, ɸFbar
lb		# of Helix Micro Rebar Required

		28		14000		69.2

		45		22500		111.1

		50		25000		123.4

		79		39500		194.8

		89		44500		219.5

		90		45000		221.9

		100		50000		246.6

		111		55500		273.6

		113		56500		278.6

		141		70500		347.5

		150		75000		369.7

		154		77000		379.5

		179		89500		441.1

		200		100000		492.8

		201		100500		495.3

		227		113500		559.3

		250		125000		616.0

		290		145000		714.5

		300		150000		739.1

		314		157000		773.6

		350		175000		862.3

		354		177000		872.1

		400		200000		985.4

		450		225000		1108.6

		454		227000		1118.4

		491		245500		1209.5

		500		250000		1231.7

		550		275000		1354.8

		600		300000		1478.0

		616		308000		1517.4

		650		325000		1601.1

		700		350000		1724.3

		750		375000		1847.4

		800		400000		1970.6

		804		402000		1980.4

		850		425000		2093.7

		900		450000		2216.8

		950		475000		2340.0

		1000		500000		2463.1

		1100		550000		2709.4

		1200		600000		2955.7

		1257		628500		3096.1

		1300		650000		3202.0

		1400		700000		3448.3

		1500		750000		3694.5

		1963		981500		4834.8

		2500		1250000		6157.4







Table 1A&B 40 Mpa Metric

		Table 1 Helix Dosage Table:

		Class A Design

		Assumptions

		Fy		500		Mpa

		f'c		40		Mpa

		Helix Tensile		101.51

		Helix bond ratio		2.00

		helix linear term		-538.75

		concrete term		16.129		mm2



		 Area of Steel per bar, Ab
  in²		Total Tensile Force, ɸFbar
lb		# of Helix Micro Rebar Required

		28		14000		68.4

		45		22500		110.3

		50		25000		122.6

		79		39500		194.0

		89		44500		218.7

		90		45000		221.1

		100		50000		245.8

		111		55500		272.9

		113		56500		277.8

		141		70500		346.7

		150		75000		368.9

		154		77000		378.8

		179		89500		440.3

		200		100000		492.0

		201		100500		494.5

		227		113500		558.5

		250		125000		615.2

		290		145000		713.7

		300		150000		738.3

		314		157000		772.8

		350		175000		861.5

		354		177000		871.3

		400		200000		984.6

		450		225000		1107.8

		454		227000		1117.6

		491		245500		1208.7

		500		250000		1230.9

		550		275000		1354.0

		600		300000		1477.2

		616		308000		1516.6

		650		325000		1600.3

		700		350000		1723.5

		750		375000		1846.6

		800		400000		1969.8

		804		402000		1979.6

		850		425000		2092.9

		900		450000		2216.0

		950		475000		2339.2

		1000		500000		2462.3

		1100		550000		2708.6

		1200		600000		2954.9

		1257		628500		3095.3

		1300		650000		3201.2

		1400		700000		3447.5

		1500		750000		3693.8

		1963		981500		4834.1

		2500		1250000		6156.6







Table 1C&Cs 20Mpa Metric

		Table 1 Helix Dosage Table:

		Class A Design

		Assumptions

		Fy		500		Mpa

		f'c		20		Mpa

		Helix Tensile		101.51

		Helix bond ratio		1.00

		helix linear term		-538.75

		concrete term		16.129		mm2



		 Area of Steel per bar, Ab
  in²		Total Tensile Force, ɸFbar
lb		# of Helix Micro Rebar Required

		28		14000		140.0

		45		22500		223.8

		50		25000		248.4

		79		39500		391.3

		89		44500		440.5

		90		45000		445.4

		100		50000		494.7

		111		55500		548.9

		113		56500		558.7

		141		70500		696.7

		150		75000		741.0

		154		77000		760.7

		179		89500		883.8

		200		100000		987.3

		201		100500		992.2

		227		113500		1120.3

		250		125000		1233.6

		290		145000		1430.6

		300		150000		1479.8

		314		157000		1548.8

		350		175000		1726.1

		354		177000		1745.8

		400		200000		1972.4

		450		225000		2218.7

		454		227000		2238.4

		491		245500		2420.6

		500		250000		2465.0

		550		275000		2711.3

		600		300000		2957.6

		616		308000		3036.4

		650		325000		3203.8

		700		350000		3450.1

		750		375000		3696.4

		800		400000		3942.7

		804		402000		3962.4

		850		425000		4189.0

		900		450000		4435.3

		950		475000		4681.5

		1000		500000		4927.8

		1100		550000		5420.4

		1200		600000		5913.0

		1257		628500		6193.7

		1300		650000		6405.5

		1400		700000		6898.1

		1500		750000		7390.7

		1963		981500		9671.3

		2500		1250000		12316.4







Table 1c&Cs 30 Mpa Metric

		Table 1 Helix Dosage Table:

		Class A Design

		Assumptions

		Fy		500		Mpa

		f'c		30		Mpa

		Helix Tensile		101.51

		Helix bond ratio		1.00

		helix linear term		-538.75

		concrete term		16.129		mm2



		 Area of Steel per bar, Ab
  in²		Total Tensile Force, ɸFbar
lb		# of Helix Micro Rebar Required

		28		14000		138.5

		45		22500		222.2

		50		25000		246.8

		79		39500		389.7

		89		44500		438.9

		90		45000		443.9

		100		50000		493.1

		111		55500		547.3

		113		56500		557.1

		141		70500		695.1

		150		75000		739.4

		154		77000		759.1

		179		89500		882.2

		200		100000		985.7

		201		100500		990.6

		227		113500		1118.7

		250		125000		1232.0

		290		145000		1429.0

		300		150000		1478.3

		314		157000		1547.2

		350		175000		1724.5

		354		177000		1744.2

		400		200000		1970.8

		450		225000		2217.1

		454		227000		2236.8

		491		245500		2419.1

		500		250000		2463.4

		550		275000		2709.7

		600		300000		2956.0

		616		308000		3034.8

		650		325000		3202.2

		700		350000		3448.5

		750		375000		3694.8

		800		400000		3941.1

		804		402000		3960.8

		850		425000		4187.4

		900		450000		4433.7

		950		475000		4680.0

		1000		500000		4926.2

		1100		550000		5418.8

		1200		600000		5911.4

		1257		628500		6192.1

		1300		650000		6404.0

		1400		700000		6896.5

		1500		750000		7389.1

		1963		981500		9669.7

		2500		1250000		12314.8







Table 1C&Cs 40 Mpa Metric

		Table 1 Helix Dosage Table:

		Class A Design

		Assumptions

		Fy		500		Mpa

		f'c		40		Mpa

		Helix Tensile		101.51

		Helix bond ratio		1.00

		helix linear term		-538.75

		concrete term		16.129		mm2



		 Area of Steel per bar, Ab
  in²		Total Tensile Force, ɸFbar
lb		# of Helix Micro Rebar Required

		28		14000		136.9

		45		22500		220.6

		50		25000		245.2

		79		39500		388.1

		89		44500		437.3

		90		45000		442.3

		100		50000		491.5

		111		55500		545.7

		113		56500		555.6

		141		70500		693.5

		150		75000		737.8

		154		77000		757.5

		179		89500		880.7

		200		100000		984.1

		201		100500		989.0

		227		113500		1117.1

		250		125000		1230.4

		290		145000		1427.4

		300		150000		1476.7

		314		157000		1545.6

		350		175000		1722.9

		354		177000		1742.6

		400		200000		1969.2

		450		225000		2215.5

		454		227000		2235.2

		491		245500		2417.5

		500		250000		2461.8

		550		275000		2708.1

		600		300000		2954.4

		616		308000		3033.2

		650		325000		3200.7

		700		350000		3446.9

		750		375000		3693.2

		800		400000		3939.5

		804		402000		3959.2

		850		425000		4185.8

		900		450000		4432.1

		950		475000		4678.4

		1000		500000		4924.7

		1100		550000		5417.2

		1200		600000		5909.8

		1257		628500		6190.6

		1300		650000		6402.4

		1400		700000		6894.9

		1500		750000		7387.5

		1963		981500		9668.1

		2500		1250000		12313.2







Table 2A 20 Metric

		Table 2 Helix Dosage  Class:				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		2										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		3870.96		mm2								Sections between 3" & 4" the difference is

		Width		1000.00		mm

		Fy		500		Mpa								Sections between 2" & 3" the difference is

		Helix Density		7745.2		kg/m3								Sections between 1" & 2" the difference is

		f'c		20		Mpa

		αh		16.129		mm2

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev

		Ahf		Helix Test Area				0.2037023		0.00000362

		Hl		Helix Linear Term				101.50		10.5

		h		Height				127.00		10.16								calculated values				0.00%		0.00%

		Ho		Helix Orientation variation				(see below)



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-538.8		458.30

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		10.5





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(w/o h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/m2)		Volume Fraction		Helix Dosage (kg/m3)		Tension zone area using unit width
(mm2)		Tensile unit force
(Mpa)		Tensile force, FH
(N/m)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(Mpa)		# of Helix per unit area, Hu
(#/mm2)		Volume Fraction		Helix Dosage (kg/m3)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		2000.00		0.05%		3.55		127000.0		0.35		44468.2		0.0018%		10.34%		25.00%		8.00%		1.03%		27.08%		1.00		28.23%		1.00		0.350143055		0.0020000		0.046%		3.5494		3.549		3.5		100.00%		0.0004582729		0.002		0.267

		2500.00		0.06%		4.44		127000.0		0.45		57358.7		0.0018%		10.34%		24.00%		8.00%		0.80%		26.14%		1.00		27.34%		1.00		0.451643055		0.003		0.057%		4.4		4.437		4.4		100.00%		0.0005728411		0.003		0.368

		3000.00		0.07%		5.32		127000.0		0.55		70249.2		0.0018%		10.34%		22.32%		8.00%		0.65%		24.61%		1.00		25.87%		1.00		0.553143055		0.003		0.069%		5.3		5.324		5.3		100.00%		0.0006874093		0.003		0.470

		3500.00		0.08%		6.21		127000.0		0.65		83139.7		0.0018%		10.34%		20.75%		8.00%		0.55%		23.20%		1.00		24.54%		1.00		0.654643055		0.004		0.080%		6.2		6.211		6.2		100.00%		0.0008019776		0.004		0.571

		4000.00		0.09%		7.10		127000.0		0.76		96030.2		0.0018%		10.34%		19.30%		8.00%		0.48%		21.90%		1.00		23.32%		1.00		0.756143055		0.004		0.092%		7.1		7.099		7.1		100.00%		0.0009165458		0.004		0.673

		4500.00		0.10%		7.99		127000.0		0.86		108920.7		0.0018%		10.34%		17.95%		8.00%		0.42%		20.72%		1.00		22.21%		1.00		0.857643055		0.005		0.103%		8.0		7.986		8.0		100.00%		0.001031114		0.005		0.774

		5000.00		0.11%		8.87		127000.0		0.96		121811.2		0.0018%		10.34%		16.69%		8.00%		0.38%		19.64%		1.00		21.21%		1.00		0.959143055		0.005		0.115%		8.9		8.874		8.9		100.00%		0.0011456822		0.005		0.876

		5500.00		0.13%		9.76		127000.0		1.06		134701.7		0.0018%		10.34%		15.53%		8.00%		0.34%		18.66%		1.00		20.30%		1.00		1.060643055		0.006		0.126%		9.8		9.761		9.8		100.00%		0.0012602504		0.006		0.977

		6000.00		0.14%		10.65		127000.0		1.16		147592.2		0.0018%		10.34%		14.44%		8.00%		0.31%		17.77%		1.00		19.48%		1.00		1.162143055		0.006		0.137%		10.6		10.648		10.6		100.00%		0.0013748187		0.006		1.079

		6500.00		0.15%		11.54		127000.0		1.26		160482.7		0.0018%		10.34%		13.43%		8.00%		0.29%		16.95%		1.00		18.75%		1.00		1.263643055		0.007		0.149%		11.5		11.536		11.5		100.00%		0.0014893869		0.007		1.180

		7000.00		0.16%		12.42		127000.0		1.37		173373.2		0.0018%		10.34%		12.49%		8.00%		0.26%		16.22%		1.00		18.08%		1.00		1.365143055		0.007		0.160%		12.4		12.423		12.4		100.00%		0.0016039551		0.007		1.282

		7500.00		0.17%		13.31		127000.0		1.47		186263.7		0.0018%		10.34%		11.61%		8.00%		0.25%		15.56%		1.00		17.49%		1.00		1.466643055		0.008		0.172%		13.3		13.310		13.3		100.00%		0.0017185233		0.008		1.383

		8000.00		0.18%		14.20		127000.0		1.57		199154.2		0.0018%		10.34%		10.80%		8.00%		0.23%		14.96%		1.00		16.96%		1.00		1.568143055		0.008		0.183%		14.2		14.198		14.2		100.00%		0.0018330916		0.008		1.485

		8500.00		0.19%		15.09		127000.0		1.67		212044.7		0.0018%		10.34%		10.05%		8.00%		0.22%		14.42%		1.00		16.49%		1.00		1.669643055		0.009		0.195%		15.1		15.085		15.1		100.00%		0.0019476598		0.009		1.586

		9000.00		0.21%		15.97		127000.0		1.77		224935.2		0.0018%		10.34%		9.34%		8.00%		0.20%		13.94%		1.00		16.07%		1.00		1.771143055		0.009		0.206%		16.0		15.972		16.0		100.00%		0.002062228		0.009		1.688

		9500.00		0.22%		16.86		127000.0		1.87		237825.7		0.0018%		10.34%		8.69%		8.00%		0.19%		13.51%		1.00		15.70%		1.00		1.872643055		0.010		0.218%		16.9		16.860		16.9		100.00%		0.0021767962		0.010		1.789

		10000.00		0.23%		17.75		127000.0		1.97		250716.2		0.0018%		10.34%		8.08%		8.00%		0.18%		13.13%		1.00		15.37%		1.00		1.974143055		0.010		0.229%		17.7		17.747		17.7		100.00%		0.0022913645		0.010		1.891

		10500.00		0.24%		18.63		127000.0		2.08		263606.7		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		1.00		15.18%		1.00		2.075643055		0.011		0.241%		18.6		18.634		18.6		100.00%		0.0024059327		0.011		1.992

		11000.00		0.25%		19.52		127000.0		2.18		276497.2		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		1.00		15.18%		1.00		2.177143055		0.011		0.252%		19.5		19.522		19.5		100.00%		0.0025205009		0.011		2.094

		11500.00		0.26%		20.41		127000.0		2.28		289387.7		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		1.00		15.18%		1.00		2.278643055		0.012		0.264%		20.4		20.409		20.4		100.00%		0.0026350691		0.012		2.195

		12000.00		0.27%		21.30		127000.0		2.38		302278.2		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.380143055		0.012		0.275%		21.3		21.296		21.3		100.00%		0.0027496373		0.012		2.297

		12500.00		0.29%		22.18		127000.0		2.48		315168.7		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.481643055		0.013		0.286%		22.2		22.184		22.2		100.00%		0.0028642056		0.013		2.398

		13000.00		0.30%		23.07		127000.0		2.58		328059.2		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		1.00		15.18%		1.00		2.583143055		0.013		0.298%		23.1		23.071		23.1		100.00%		0.0029787738		0.013		2.500

		13500.00		0.31%		23.96		127000.0		2.68		340949.7		0.0018%		10.34%		7.70%		8.00%		0.13%		12.90%		1.00		15.18%		1.00		2.684643055		0.014		0.309%		24.0		23.959		24.0		100.00%		0.003093342		0.014		2.601

		14000.00		0.32%		24.85		127000.0		2.79		353840.2		0.0018%		10.34%		7.70%		8.00%		0.13%		12.90%		1.00		15.18%		1.00		2.786143055		0.014		0.321%		24.8		24.846		24.8		100.00%		0.0032079102		0.014		2.703

		14500.00		0.33%		25.73		127000.0		2.89		366730.7		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		1.00		15.18%		1.00		2.887643055		0.015		0.332%		25.7		25.733		25.7		100.00%		0.0033224785		0.015		2.804

		15000.00		0.34%		26.62		127000.0		2.99		379621.2		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		1.00		15.18%		1.00		2.989143055		0.015		0.344%		26.6		26.621		26.6		100.00%		0.0034370467		0.015		2.906

		15500.00		0.36%		27.51		127000.0		3.09		392511.7		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		1.00		15.18%		1.00		3.090643055		0.016		0.355%		27.5		27.508		27.5		100.00%		0.0035516149		0.016		3.007

		16000.00		0.37%		28.40		127000.0		3.19		405402.2		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		1.00		15.18%		1.00		3.192143055		0.016		0.367%		28.4		28.395		28.4		100.00%		0.0036661831		0.016		3.109

		16500.00		0.38%		29.28		127000.0		3.29		418292.7		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		1.00		15.18%		1.00		3.293643055		0.017		0.378%		29.3		29.283		29.3		100.00%		0.0037807513		0.017		3.210

		17000.00		0.39%		30.17		127000.0		3.40		431183.2		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		1.00		15.18%		1.00		3.395143055		0.017		0.390%		30.2		30.170		30.2		100.00%		0.0038953196		0.017		3.312

		17500.00		0.40%		31.06		127000.0		3.50		444073.7		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		1.00		15.18%		1.00		3.496643055		0.018		0.401%		31.1		31.057		31.1		100.00%		0.0040098878		0.018		3.413

		18000.00		0.41%		31.94		127000.0		3.60		456964.2		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		1.00		15.18%		1.00		3.598143055		0.018		0.412%		31.9		31.945		31.9		100.00%		0.004124456		0.018		3.515

		18500.00		0.42%		32.83		127000.0		3.70		469854.7		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		1.00		15.18%		1.00		3.699643055		0.019		0.424%		32.8		32.832		32.8		100.00%		0.0042390242		0.019		3.616

		19000.00		0.44%		33.72		127000.0		3.80		482745.2		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		1.00		15.18%		1.00		3.801143055		0.019		0.435%		33.7		33.719		33.7		100.00%		0.0043535925		0.019		3.718

		19500.00		0.45%		34.61		127000.0		3.90		495635.7		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		1.00		15.18%		1.00		3.902643055		0.020		0.447%		34.6		34.607		34.6		100.00%		0.0044681607		0.020		3.819

		20000.00		0.46%		35.49		127000.0		4.00		508526.2		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		1.00		15.18%		1.00		4.004143055		0.020		0.458%		35.5		35.494		35.5		100.00%		0.0045827289		0.020		3.921

		20500.00		0.47%		36.38		127000.0		4.11		521416.7		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		1.00		15.18%		1.00		4.105643055		0.021		0.470%		36.4		36.382		36.4		100.00%		0.0046972971		0.021		4.022

		21000.00		0.48%		37.27		127000.0		4.21		534307.2		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		1.00		15.18%		1.00		4.207143055		0.021		0.481%		37.3		37.269		37.3		100.00%		0.0048118654		0.021		4.124

		21500.00		0.49%		38.16		127000.0		4.31		547197.7		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.308643055		0.022		0.493%		38.2		38.156		38.2		100.00%		0.0049264336		0.022		4.225

		22000.00		0.50%		39.04		127000.0		4.41		560088.2		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.410143055		0.022		0.504%		39.0		39.044		39.0		100.00%		0.0050410018		0.022		4.327

		22500.00		0.52%		39.93		127000.0		4.51		572978.7		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.511643055		0.023		0.516%		39.9		39.931		39.9		100.00%		0.00515557		0.023		4.428

		23000.00		0.53%		40.82		127000.0		4.61		585869.2		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.613143055		0.023		0.527%		40.8		40.818		40.8		100.00%		0.0052701382		0.023		4.530

		23500.00		0.54%		41.71		127000.0		4.71		598759.7		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.714643055		0.024		0.538%		41.7		41.706		41.7		100.00%		0.0053847065		0.024		4.631

		24000.00		0.55%		42.59		127000.0		4.82		611650.2		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		1.00		15.18%		1.00		4.816143055		0.024		0.550%		42.6		42.593		42.6		100.00%		0.0054992747		0.024		4.733

		24500.00		0.56%		43.48		127000.0		4.92		624540.7		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		1.00		15.18%		1.00		4.917643055		0.025		0.561%		43.5		43.480		43.5		100.00%		0.0056138429		0.025		4.834

		25000.00		0.57%		44.37		127000.0		5.02		637431.2		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		1.00		15.18%		1.00		5.019143055		0.025		0.573%		44.4		44.368		44.4		100.00%		0.0057284111		0.025		4.936





































































































































































































Table 2A 30 Metric

		Table 2 Helix Dosage  Class:				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		2										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		3870.96		mm2								Sections between 3" & 4" the difference is

		Width		1000.00		mm

		Fy		500		Mpa								Sections between 2" & 3" the difference is

		Helix Density		7745.2		kg/m3								Sections between 1" & 2" the difference is

		f'c		30		Mpa

		αh		16.129		mm2

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev

		Ahf		Helix Test Area				0.2037023		0.00000362

		Hl		Helix Linear Term				101.50		10.5

		h		Height				127.00		10.16								calculated values				0.00%		0.00%

		Ho		Helix Orientation variation				(see below)



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-538.8		458.30

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		10.5





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(w/o h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/m2)		Volume Fraction		Helix Dosage (kg/m3)		Tension zone area using unit width
(mm2)		Tensile unit force
(Mpa)		Tensile force, FH
(N/m)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(Mpa)		# of Helix per unit area, Hu
(#/mm2)		Volume Fraction		Helix Dosage (kg/m3)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		2000.00		0.05%		3.55		127000.0		0.3918097216		49759.8		0.0018%		10.34%		25.00%		8.00%		0.92%		27.07%		1.00		28.23%		1.00		0.3918097216		0.002		0.046%		3.5494		3.549		3.5		100.00%		0.0004582729		0.002		0.267

		2500.00		0.06%		4.44		127000.0		0.4933097216		62650.3		0.0018%		10.34%		24.00%		8.00%		0.73%		26.14%		1.00		27.34%		1.00		0.4933097216		0.003		0.057%		4.4		4.437		4.4		100.00%		0.0005728411		0.003		0.368

		3000.00		0.07%		5.32		127000.0		0.5948097216		75540.8		0.0018%		10.34%		22.32%		8.00%		0.61%		24.60%		1.00		25.87%		1.00		0.5948097216		0.003		0.069%		5.3		5.324		5.3		100.00%		0.0006874093		0.003		0.470

		3500.00		0.08%		6.21		127000.0		0.6963097216		88431.3		0.0018%		10.34%		20.75%		8.00%		0.52%		23.20%		1.00		24.54%		1.00		0.6963097216		0.004		0.080%		6.2		6.211		6.2		100.00%		0.0008019776		0.004		0.571

		4000.00		0.09%		7.10		127000.0		0.7978097216		101321.8		0.0018%		10.34%		19.30%		8.00%		0.45%		21.90%		1.00		23.32%		1.00		0.7978097216		0.004		0.092%		7.1		7.099		7.1		100.00%		0.0009165458		0.004		0.673

		4500.00		0.10%		7.99		127000.0		0.8993097216		114212.3		0.0018%		10.34%		17.95%		8.00%		0.40%		20.72%		1.00		22.21%		1.00		0.8993097216		0.005		0.103%		8.0		7.986		8.0		100.00%		0.001031114		0.005		0.774

		5000.00		0.11%		8.87		127000.0		1.0008097216		127102.8		0.0018%		10.34%		16.69%		8.00%		0.36%		19.64%		1.00		21.21%		1.00		1.0008097216		0.005		0.115%		8.9		8.874		8.9		100.00%		0.0011456822		0.005		0.876

		5500.00		0.13%		9.76		127000.0		1.1023097216		139993.3		0.0018%		10.34%		15.53%		8.00%		0.33%		18.66%		1.00		20.30%		1.00		1.1023097216		0.006		0.126%		9.8		9.761		9.8		100.00%		0.0012602504		0.006		0.977

		6000.00		0.14%		10.65		127000.0		1.2038097216		152883.8		0.0018%		10.34%		14.44%		8.00%		0.30%		17.77%		1.00		19.48%		1.00		1.2038097216		0.006		0.137%		10.6		10.648		10.6		100.00%		0.0013748187		0.006		1.079

		6500.00		0.15%		11.54		127000.0		1.3053097216		165774.3		0.0018%		10.34%		13.43%		8.00%		0.28%		16.95%		1.00		18.75%		1.00		1.3053097216		0.007		0.149%		11.5		11.536		11.5		100.00%		0.0014893869		0.007		1.180

		7000.00		0.16%		12.42		127000.0		1.4068097216		178664.8		0.0018%		10.34%		12.49%		8.00%		0.26%		16.22%		1.00		18.08%		1.00		1.4068097216		0.007		0.160%		12.4		12.423		12.4		100.00%		0.0016039551		0.007		1.282

		7500.00		0.17%		13.31		127000.0		1.5083097216		191555.3		0.0018%		10.34%		11.61%		8.00%		0.24%		15.56%		1.00		17.49%		1.00		1.5083097216		0.008		0.172%		13.3		13.310		13.3		100.00%		0.0017185233		0.008		1.383

		8000.00		0.18%		14.20		127000.0		1.6098097216		204445.8		0.0018%		10.34%		10.80%		8.00%		0.22%		14.96%		1.00		16.96%		1.00		1.6098097216		0.008		0.183%		14.2		14.198		14.2		100.00%		0.0018330916		0.008		1.485

		8500.00		0.19%		15.09		127000.0		1.7113097216		217336.3		0.0018%		10.34%		10.05%		8.00%		0.21%		14.42%		1.00		16.49%		1.00		1.7113097216		0.009		0.195%		15.1		15.085		15.1		100.00%		0.0019476598		0.009		1.586

		9000.00		0.21%		15.97		127000.0		1.8128097216		230226.8		0.0018%		10.34%		9.34%		8.00%		0.20%		13.94%		1.00		16.07%		1.00		1.8128097216		0.009		0.206%		16.0		15.972		16.0		100.00%		0.002062228		0.009		1.688

		9500.00		0.22%		16.86		127000.0		1.9143097216		243117.3		0.0018%		10.34%		8.69%		8.00%		0.19%		13.51%		1.00		15.70%		1.00		1.9143097216		0.010		0.218%		16.9		16.860		16.9		100.00%		0.0021767962		0.010		1.789

		10000.00		0.23%		17.75		127000.0		2.0158097216		256007.8		0.0018%		10.34%		8.08%		8.00%		0.18%		13.13%		1.00		15.37%		1.00		2.0158097216		0.010		0.229%		17.7		17.747		17.7		100.00%		0.0022913645		0.010		1.891

		10500.00		0.24%		18.63		127000.0		2.1173097216		268898.3		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		1.00		15.18%		1.00		2.1173097216		0.011		0.241%		18.6		18.634		18.6		100.00%		0.0024059327		0.011		1.992

		11000.00		0.25%		19.52		127000.0		2.2188097216		281788.8		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		1.00		15.18%		1.00		2.2188097216		0.011		0.252%		19.5		19.522		19.5		100.00%		0.0025205009		0.011		2.094

		11500.00		0.26%		20.41		127000.0		2.3203097216		294679.3		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		1.00		15.18%		1.00		2.3203097216		0.012		0.264%		20.4		20.409		20.4		100.00%		0.0026350691		0.012		2.195

		12000.00		0.27%		21.30		127000.0		2.4218097216		307569.8		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.4218097216		0.012		0.275%		21.3		21.296		21.3		100.00%		0.0027496373		0.012		2.297

		12500.00		0.29%		22.18		127000.0		2.5233097216		320460.3		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		1.00		15.18%		1.00		2.5233097216		0.013		0.286%		22.2		22.184		22.2		100.00%		0.0028642056		0.013		2.398

		13000.00		0.30%		23.07		127000.0		2.6248097216		333350.8		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		1.00		15.18%		1.00		2.6248097216		0.013		0.298%		23.1		23.071		23.1		100.00%		0.0029787738		0.013		2.500

		13500.00		0.31%		23.96		127000.0		2.7263097216		346241.3		0.0018%		10.34%		7.70%		8.00%		0.13%		12.90%		1.00		15.18%		1.00		2.7263097216		0.014		0.309%		24.0		23.959		24.0		100.00%		0.003093342		0.014		2.601

		14000.00		0.32%		24.85		127000.0		2.8278097216		359131.8		0.0018%		10.34%		7.70%		8.00%		0.13%		12.90%		1.00		15.18%		1.00		2.8278097216		0.014		0.321%		24.8		24.846		24.8		100.00%		0.0032079102		0.014		2.703

		14500.00		0.33%		25.73		127000.0		2.9293097216		372022.3		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		1.00		15.18%		1.00		2.9293097216		0.015		0.332%		25.7		25.733		25.7		100.00%		0.0033224785		0.015		2.804

		15000.00		0.34%		26.62		127000.0		3.0308097216		384912.8		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		1.00		15.18%		1.00		3.0308097216		0.015		0.344%		26.6		26.621		26.6		100.00%		0.0034370467		0.015		2.906

		15500.00		0.36%		27.51		127000.0		3.1323097216		397803.3		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		1.00		15.18%		1.00		3.1323097216		0.016		0.355%		27.5		27.508		27.5		100.00%		0.0035516149		0.016		3.007

		16000.00		0.37%		28.40		127000.0		3.2338097216		410693.8		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		1.00		15.18%		1.00		3.2338097216		0.016		0.367%		28.4		28.395		28.4		100.00%		0.0036661831		0.016		3.109

		16500.00		0.38%		29.28		127000.0		3.3353097216		423584.3		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		1.00		15.18%		1.00		3.3353097216		0.017		0.378%		29.3		29.283		29.3		100.00%		0.0037807513		0.017		3.210

		17000.00		0.39%		30.17		127000.0		3.4368097216		436474.8		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		1.00		15.18%		1.00		3.4368097216		0.017		0.390%		30.2		30.170		30.2		100.00%		0.0038953196		0.017		3.312

		17500.00		0.40%		31.06		127000.0		3.5383097216		449365.3		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		1.00		15.18%		1.00		3.5383097216		0.018		0.401%		31.1		31.057		31.1		100.00%		0.0040098878		0.018		3.413

		18000.00		0.41%		31.94		127000.0		3.6398097216		462255.8		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		1.00		15.18%		1.00		3.6398097216		0.018		0.412%		31.9		31.945		31.9		100.00%		0.004124456		0.018		3.515

		18500.00		0.42%		32.83		127000.0		3.7413097216		475146.3		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		1.00		15.18%		1.00		3.7413097216		0.019		0.424%		32.8		32.832		32.8		100.00%		0.0042390242		0.019		3.616

		19000.00		0.44%		33.72		127000.0		3.8428097216		488036.8		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		1.00		15.18%		1.00		3.8428097216		0.019		0.435%		33.7		33.719		33.7		100.00%		0.0043535925		0.019		3.718

		19500.00		0.45%		34.61		127000.0		3.9443097216		500927.3		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		1.00		15.18%		1.00		3.9443097216		0.020		0.447%		34.6		34.607		34.6		100.00%		0.0044681607		0.020		3.819

		20000.00		0.46%		35.49		127000.0		4.0458097216		513817.8		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		1.00		15.18%		1.00		4.0458097216		0.020		0.458%		35.5		35.494		35.5		100.00%		0.0045827289		0.020		3.921

		20500.00		0.47%		36.38		127000.0		4.1473097216		526708.3		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		1.00		15.18%		1.00		4.1473097216		0.021		0.470%		36.4		36.382		36.4		100.00%		0.0046972971		0.021		4.022

		21000.00		0.48%		37.27		127000.0		4.2488097216		539598.8		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.2488097216		0.021		0.481%		37.3		37.269		37.3		100.00%		0.0048118654		0.021		4.124

		21500.00		0.49%		38.16		127000.0		4.3503097216		552489.3		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.3503097216		0.022		0.493%		38.2		38.156		38.2		100.00%		0.0049264336		0.022		4.225

		22000.00		0.50%		39.04		127000.0		4.4518097216		565379.8		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.4518097216		0.022		0.504%		39.0		39.044		39.0		100.00%		0.0050410018		0.022		4.327

		22500.00		0.52%		39.93		127000.0		4.5533097216		578270.3		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.5533097216		0.023		0.516%		39.9		39.931		39.9		100.00%		0.00515557		0.023		4.428

		23000.00		0.53%		40.82		127000.0		4.6548097216		591160.8		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.6548097216		0.023		0.527%		40.8		40.818		40.8		100.00%		0.0052701382		0.023		4.530

		23500.00		0.54%		41.71		127000.0		4.7563097216		604051.3		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.7563097216		0.024		0.538%		41.7		41.706		41.7		100.00%		0.0053847065		0.024		4.631

		24000.00		0.55%		42.59		127000.0		4.8578097216		616941.8		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		1.00		15.18%		1.00		4.8578097216		0.024		0.550%		42.6		42.593		42.6		100.00%		0.0054992747		0.024		4.733

		24500.00		0.56%		43.48		127000.0		4.9593097216		629832.3		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		1.00		15.18%		1.00		4.9593097216		0.025		0.561%		43.5		43.480		43.5		100.00%		0.0056138429		0.025		4.834

		25000.00		0.57%		44.37		127000.0		5.0608097216		642722.8		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		1.00		15.18%		1.00		5.0608097216		0.025		0.573%		44.4		44.368		44.4		100.00%		0.0057284111		0.025		4.936





































































































































































































Table 2A 40 Metric

		Table 2 Helix Dosage  Class:				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		2										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		3870.96		mm2								Sections between 3" & 4" the difference is

		Width		1000.00		mm

		Fy		500		Mpa								Sections between 2" & 3" the difference is

		Helix Density		7745.2		kg/m3								Sections between 1" & 2" the difference is

		f'c		40		Mpa

		αh		16.129		mm2

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev

		Ahf		Helix Test Area				0.2037023		0.00000362

		Hl		Helix Linear Term				101.50		10.5

		h		Height				127.00		10.16								calculated values				0.00%		0.00%

		Ho		Helix Orientation variation				(see below)



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-538.8		458.30

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		10.5





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(w/o h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/m2)		Volume Fraction		Helix Dosage (kg/m3)		Tension zone area using unit width
(mm2)		Tensile unit force
(Mpa)		Tensile force, FH
(N/m)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(Mpa)		# of Helix per unit area, Hu
(#/mm2)		Volume Fraction		Helix Dosage (kg/m3)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		2000.00		0.05%		3.55		127000.0		0.43		55051.5		0.0018%		10.34%		25.00%		8.00%		0.83%		27.07%		1.00		28.23%		1.00		0.4334763883		0.002		0.046%		3.5494		3.549		3.5		100.00%		0.0004582729		0.002		0.267

		2500.00		0.06%		4.44		127000.0		0.53		67942.0		0.0018%		10.34%		24.00%		8.00%		0.67%		26.14%		1.00		27.34%		1.00		0.5349763883		0.003		0.057%		4.4		4.437		4.4		100.00%		0.0005728411		0.003		0.368

		3000.00		0.07%		5.32		127000.0		0.64		80832.5		0.0018%		10.34%		22.32%		8.00%		0.57%		24.60%		1.00		25.87%		1.00		0.6364763883		0.003		0.069%		5.3		5.324		5.3		100.00%		0.0006874093		0.003		0.470

		3500.00		0.08%		6.21		127000.0		0.74		93723.0		0.0018%		10.34%		20.75%		8.00%		0.49%		23.19%		1.00		24.54%		1.00		0.7379763883		0.004		0.080%		6.2		6.211		6.2		100.00%		0.0008019776		0.004		0.571

		4000.00		0.09%		7.10		127000.0		0.84		106613.5		0.0018%		10.34%		19.30%		8.00%		0.43%		21.90%		1.00		23.32%		1.00		0.8394763883		0.004		0.092%		7.1		7.099		7.1		100.00%		0.0009165458		0.004		0.673

		4500.00		0.10%		7.99		127000.0		0.94		119504.0		0.0018%		10.34%		17.95%		8.00%		0.38%		20.72%		1.00		22.21%		1.00		0.9409763883		0.005		0.103%		8.0		7.986		8.0		100.00%		0.001031114		0.005		0.774

		5000.00		0.11%		8.87		127000.0		1.04		132394.5		0.0018%		10.34%		16.69%		8.00%		0.35%		19.64%		1.00		21.21%		1.00		1.0424763883		0.005		0.115%		8.9		8.874		8.9		100.00%		0.0011456822		0.005		0.876

		5500.00		0.13%		9.76		127000.0		1.14		145285.0		0.0018%		10.34%		15.53%		8.00%		0.32%		18.66%		1.00		20.30%		1.00		1.1439763883		0.006		0.126%		9.8		9.761		9.8		100.00%		0.0012602504		0.006		0.977

		6000.00		0.14%		10.65		127000.0		1.25		158175.5		0.0018%		10.34%		14.44%		8.00%		0.29%		17.76%		1.00		19.48%		1.00		1.2454763883		0.006		0.137%		10.6		10.648		10.6		100.00%		0.0013748187		0.006		1.079

		6500.00		0.15%		11.54		127000.0		1.35		171066.0		0.0018%		10.34%		13.43%		8.00%		0.27%		16.95%		1.00		18.75%		1.00		1.3469763883		0.007		0.149%		11.5		11.536		11.5		100.00%		0.0014893869		0.007		1.180

		7000.00		0.16%		12.42		127000.0		1.45		183956.5		0.0018%		10.34%		12.49%		8.00%		0.25%		16.22%		1.00		18.08%		1.00		1.4484763883		0.007		0.160%		12.4		12.423		12.4		100.00%		0.0016039551		0.007		1.282

		7500.00		0.17%		13.31		127000.0		1.55		196847.0		0.0018%		10.34%		11.61%		8.00%		0.23%		15.56%		1.00		17.49%		1.00		1.5499763883		0.008		0.172%		13.3		13.310		13.3		100.00%		0.0017185233		0.008		1.383

		8000.00		0.18%		14.20		127000.0		1.65		209737.5		0.0018%		10.34%		10.80%		8.00%		0.22%		14.96%		1.00		16.96%		1.00		1.6514763883		0.008		0.183%		14.2		14.198		14.2		100.00%		0.0018330916		0.008		1.485

		8500.00		0.19%		15.09		127000.0		1.75		222628.0		0.0018%		10.34%		10.05%		8.00%		0.21%		14.42%		1.00		16.49%		1.00		1.7529763883		0.009		0.195%		15.1		15.085		15.1		100.00%		0.0019476598		0.009		1.586

		9000.00		0.21%		15.97		127000.0		1.85		235518.5		0.0018%		10.34%		9.34%		8.00%		0.19%		13.94%		1.00		16.07%		1.00		1.8544763883		0.009		0.206%		16.0		15.972		16.0		100.00%		0.002062228		0.009		1.688

		9500.00		0.22%		16.86		127000.0		1.96		248409.0		0.0018%		10.34%		8.69%		8.00%		0.18%		13.51%		1.00		15.70%		1.00		1.9559763883		0.010		0.218%		16.9		16.860		16.9		100.00%		0.0021767962		0.010		1.789

		10000.00		0.23%		17.75		127000.0		2.06		261299.5		0.0018%		10.34%		8.08%		8.00%		0.18%		13.13%		1.00		15.37%		1.00		2.0574763883		0.010		0.229%		17.7		17.747		17.7		100.00%		0.0022913645		0.010		1.891

		10500.00		0.24%		18.63		127000.0		2.16		274190.0		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		1.00		15.18%		1.00		2.1589763883		0.011		0.241%		18.6		18.634		18.6		100.00%		0.0024059327		0.011		1.992

		11000.00		0.25%		19.52		127000.0		2.26		287080.5		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		1.00		15.18%		1.00		2.2604763883		0.011		0.252%		19.5		19.522		19.5		100.00%		0.0025205009		0.011		2.094

		11500.00		0.26%		20.41		127000.0		2.36		299971.0		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.3619763883		0.012		0.264%		20.4		20.409		20.4		100.00%		0.0026350691		0.012		2.195

		12000.00		0.27%		21.30		127000.0		2.46		312861.5		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.4634763883		0.012		0.275%		21.3		21.296		21.3		100.00%		0.0027496373		0.012		2.297

		12500.00		0.29%		22.18		127000.0		2.56		325752.0		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		1.00		15.18%		1.00		2.5649763883		0.013		0.286%		22.2		22.184		22.2		100.00%		0.0028642056		0.013		2.398

		13000.00		0.30%		23.07		127000.0		2.67		338642.5		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		1.00		15.18%		1.00		2.6664763883		0.013		0.298%		23.1		23.071		23.1		100.00%		0.0029787738		0.013		2.500

		13500.00		0.31%		23.96		127000.0		2.77		351533.0		0.0018%		10.34%		7.70%		8.00%		0.13%		12.90%		1.00		15.18%		1.00		2.7679763883		0.014		0.309%		24.0		23.959		24.0		100.00%		0.003093342		0.014		2.601

		14000.00		0.32%		24.85		127000.0		2.87		364423.5		0.0018%		10.34%		7.70%		8.00%		0.13%		12.90%		1.00		15.18%		1.00		2.8694763883		0.014		0.321%		24.8		24.846		24.8		100.00%		0.0032079102		0.014		2.703

		14500.00		0.33%		25.73		127000.0		2.97		377314.0		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		1.00		15.18%		1.00		2.9709763883		0.015		0.332%		25.7		25.733		25.7		100.00%		0.0033224785		0.015		2.804

		15000.00		0.34%		26.62		127000.0		3.07		390204.5		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		1.00		15.18%		1.00		3.0724763883		0.015		0.344%		26.6		26.621		26.6		100.00%		0.0034370467		0.015		2.906

		15500.00		0.36%		27.51		127000.0		3.17		403095.0		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		1.00		15.18%		1.00		3.1739763883		0.016		0.355%		27.5		27.508		27.5		100.00%		0.0035516149		0.016		3.007

		16000.00		0.37%		28.40		127000.0		3.28		415985.5		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		1.00		15.18%		1.00		3.2754763883		0.016		0.367%		28.4		28.395		28.4		100.00%		0.0036661831		0.016		3.109

		16500.00		0.38%		29.28		127000.0		3.38		428876.0		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		1.00		15.18%		1.00		3.3769763883		0.017		0.378%		29.3		29.283		29.3		100.00%		0.0037807513		0.017		3.210

		17000.00		0.39%		30.17		127000.0		3.48		441766.5		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		1.00		15.18%		1.00		3.4784763883		0.017		0.390%		30.2		30.170		30.2		100.00%		0.0038953196		0.017		3.312

		17500.00		0.40%		31.06		127000.0		3.58		454657.0		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		1.00		15.18%		1.00		3.5799763883		0.018		0.401%		31.1		31.057		31.1		100.00%		0.0040098878		0.018		3.413

		18000.00		0.41%		31.94		127000.0		3.68		467547.5		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		1.00		15.18%		1.00		3.6814763883		0.018		0.412%		31.9		31.945		31.9		100.00%		0.004124456		0.018		3.515

		18500.00		0.42%		32.83		127000.0		3.78		480438.0		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		1.00		15.18%		1.00		3.7829763883		0.019		0.424%		32.8		32.832		32.8		100.00%		0.0042390242		0.019		3.616

		19000.00		0.44%		33.72		127000.0		3.88		493328.5		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		1.00		15.18%		1.00		3.8844763883		0.019		0.435%		33.7		33.719		33.7		100.00%		0.0043535925		0.019		3.718

		19500.00		0.45%		34.61		127000.0		3.99		506219.0		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		1.00		15.18%		1.00		3.9859763883		0.020		0.447%		34.6		34.607		34.6		100.00%		0.0044681607		0.020		3.819

		20000.00		0.46%		35.49		127000.0		4.09		519109.5		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		1.00		15.18%		1.00		4.0874763883		0.020		0.458%		35.5		35.494		35.5		100.00%		0.0045827289		0.020		3.921

		20500.00		0.47%		36.38		127000.0		4.19		532000.0		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		1.00		15.18%		1.00		4.1889763883		0.021		0.470%		36.4		36.382		36.4		100.00%		0.0046972971		0.021		4.022

		21000.00		0.48%		37.27		127000.0		4.29		544890.5		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.2904763883		0.021		0.481%		37.3		37.269		37.3		100.00%		0.0048118654		0.021		4.124

		21500.00		0.49%		38.16		127000.0		4.39		557781.0		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.3919763883		0.022		0.493%		38.2		38.156		38.2		100.00%		0.0049264336		0.022		4.225

		22000.00		0.50%		39.04		127000.0		4.49		570671.5		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.4934763883		0.022		0.504%		39.0		39.044		39.0		100.00%		0.0050410018		0.022		4.327

		22500.00		0.52%		39.93		127000.0		4.59		583562.0		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.5949763883		0.023		0.516%		39.9		39.931		39.9		100.00%		0.00515557		0.023		4.428

		23000.00		0.53%		40.82		127000.0		4.70		596452.5		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.6964763883		0.023		0.527%		40.8		40.818		40.8		100.00%		0.0052701382		0.023		4.530

		23500.00		0.54%		41.71		127000.0		4.80		609343.0		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.7979763883		0.024		0.538%		41.7		41.706		41.7		100.00%		0.0053847065		0.024		4.631

		24000.00		0.55%		42.59		127000.0		4.90		622233.5		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		1.00		15.18%		1.00		4.8994763883		0.024		0.550%		42.6		42.593		42.6		100.00%		0.0054992747		0.024		4.733

		24500.00		0.56%		43.48		127000.0		5.00		635124.0		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		1.00		15.18%		1.00		5.0009763883		0.025		0.561%		43.5		43.480		43.5		100.00%		0.0056138429		0.025		4.834

		25000.00		0.57%		44.37		127000.0		5.10		648014.5		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		1.00		15.18%		1.00		5.1024763883		0.025		0.573%		44.4		44.368		44.4		100.00%		0.0057284111		0.025		4.936





































































































































































































Table 2B 20 Metric

		Table 2 Helix Dosage  Class:				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		2										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		1.5										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		3870.96		mm2								Sections between 3" & 4" the difference is

		Width		1000.00		mm

		Fy		500		Mpa								Sections between 2" & 3" the difference is

		Helix Density		7745.2		kg/m3								Sections between 1" & 2" the difference is

		f'c		20		Mpa

		αh		16.129		mm2

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev

		Ahf		Helix Test Area				0.2037023		0.00000362

		Hl		Helix Linear Term				101.50		10.5

		h		Height				127.00		10.16								calculated values				2.60%		1.31%

		Ho		Helix Orientation variation				(see below)



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-538.8		458.30

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		10.5





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(w/o h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/m2)		Volume Fraction		Helix Dosage (kg/m3)		Tension zone area using unit width
(mm2)		Tensile unit force
(Mpa)		Tensile force, FH
(N/m)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(Mpa)		# of Helix per unit area, Hu
(#/mm2)		Volume Fraction		Helix Dosage (kg/m3)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		2000.00		0.05%		3.55		127000.0		0.35		44468.2		0.0018%		10.34%		25.00%		8.00%		1.03%		27.08%		0.74		28.23%		0.73		0.4748220608		0.003		0.060%		4.6394		4.813		4.9		101.31%		0.0006295978		0.003		0.267

		2500.00		0.06%		4.44		127000.0		0.45		57358.7		0.0018%		10.34%		24.00%		8.00%		0.80%		26.14%		0.75		27.34%		0.74		0.6060714808		0.003		0.075%		5.8		5.954		6.0		101.36%		0.000779129		0.003		0.368

		3000.00		0.07%		5.32		127000.0		0.55		70249.2		0.0018%		10.34%		22.32%		8.00%		0.65%		24.61%		0.76		25.87%		0.75		0.7295539505		0.004		0.089%		6.9		7.022		7.1		101.44%		0.0009196653		0.004		0.470

		3500.00		0.08%		6.21		127000.0		0.65		83139.7		0.0018%		10.34%		20.75%		8.00%		0.55%		23.20%		0.77		24.54%		0.76		0.8498382175		0.004		0.102%		7.9		8.064		8.2		101.52%		0.0010569265		0.005		0.571

		4000.00		0.09%		7.10		127000.0		0.76		96030.2		0.0018%		10.34%		19.30%		8.00%		0.48%		21.90%		0.78		23.32%		0.77		0.9674402468		0.005		0.116%		8.9		9.083		9.2		101.60%		0.0011914853		0.005		0.673

		4500.00		0.10%		7.99		127000.0		0.86		108920.7		0.0018%		10.34%		17.95%		8.00%		0.42%		20.72%		0.79		22.21%		0.78		1.0828112726		0.006		0.129%		10.0		10.083		10.3		101.69%		0.0013238406		0.006		0.774

		5000.00		0.11%		8.87		127000.0		0.96		121811.2		0.0018%		10.34%		16.69%		8.00%		0.38%		19.64%		0.80		21.21%		0.79		1.1963460889		0.006		0.141%		10.9		11.068		11.3		101.78%		0.0014544261		0.006		0.876

		5500.00		0.13%		9.76		127000.0		1.06		134701.7		0.0018%		10.34%		15.53%		8.00%		0.34%		18.66%		0.81		20.30%		0.80		1.30839004		0.007		0.154%		11.9		12.041		12.3		101.87%		0.0015836178		0.007		0.977

		6000.00		0.14%		10.65		127000.0		1.16		147592.2		0.0018%		10.34%		14.44%		8.00%		0.31%		17.77%		0.82		19.48%		0.80		1.4192448552		0.007		0.167%		12.9		13.004		13.3		101.95%		0.0017117403		0.007		1.079

		6500.00		0.15%		11.54		127000.0		1.26		160482.7		0.0018%		10.34%		13.43%		8.00%		0.29%		16.95%		0.83		18.75%		0.81		1.5291735123		0.008		0.179%		13.9		13.960		14.2		102.04%		0.0018390721		0.008		1.180

		7000.00		0.16%		12.42		127000.0		1.37		173373.2		0.0018%		10.34%		12.49%		8.00%		0.26%		16.22%		0.83		18.08%		0.82		1.6384043155		0.008		0.191%		14.8		14.910		15.2		102.12%		0.0019658508		0.009		1.282

		7500.00		0.17%		13.31		127000.0		1.47		186263.7		0.0018%		10.34%		11.61%		8.00%		0.25%		15.56%		0.84		17.49%		0.82		1.7471343539		0.009		0.204%		15.8		15.856		16.2		102.20%		0.0020922767		0.009		1.383

		8000.00		0.18%		14.20		127000.0		1.57		199154.2		0.0018%		10.34%		10.80%		8.00%		0.23%		14.96%		0.85		16.96%		0.83		1.8555324862		0.009		0.216%		16.7		16.800		17.2		102.28%		0.002218517		0.010		1.485

		8500.00		0.19%		15.09		127000.0		1.67		212044.7		0.0018%		10.34%		10.05%		8.00%		0.22%		14.42%		0.85		16.49%		0.83		1.963741976		0.010		0.228%		17.7		17.742		18.2		102.36%		0.0023447093		0.010		1.586

		9000.00		0.21%		15.97		127000.0		1.77		224935.2		0.0018%		10.34%		9.34%		8.00%		0.20%		13.94%		0.85		16.07%		0.83		2.0718828807		0.010		0.240%		18.6		18.684		19.1		102.43%		0.0024709647		0.011		1.688

		9500.00		0.22%		16.86		127000.0		1.87		237825.7		0.0018%		10.34%		8.69%		8.00%		0.19%		13.51%		0.86		15.70%		0.84		2.1800542698		0.011		0.252%		19.5		19.627		20.1		102.50%		0.0025973711		0.011		1.789

		10000.00		0.23%		17.75		127000.0		1.97		250716.2		0.0018%		10.34%		8.08%		8.00%		0.18%		13.13%		0.86		15.37%		0.84		2.2883363296		0.012		0.265%		20.5		20.572		21.1		102.56%		0.0027239958		0.012		1.891

		10500.00		0.24%		18.63		127000.0		2.08		263606.7		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		0.86		15.18%		0.84		2.3997476939		0.012		0.277%		21.5		21.544		22.1		102.60%		0.0028538724		0.012		1.992

		11000.00		0.25%		19.52		127000.0		2.18		276497.2		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		0.86		15.18%		0.84		2.5170935535		0.013		0.290%		22.5		22.570		23.2		102.60%		0.002989768		0.013		2.094

		11500.00		0.26%		20.41		127000.0		2.28		289387.7		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		0.86		15.18%		0.84		2.6344395445		0.013		0.304%		23.5		23.596		24.2		102.60%		0.0031256638		0.014		2.195

		12000.00		0.27%		21.30		127000.0		2.38		302278.2		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.86		15.18%		0.84		2.75178565		0.014		0.317%		24.5		24.622		25.3		102.60%		0.0032615597		0.014		2.297

		12500.00		0.29%		22.18		127000.0		2.48		315168.7		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.86		15.18%		0.84		2.8691318561		0.014		0.330%		25.6		25.648		26.3		102.60%		0.0033974557		0.015		2.398

		13000.00		0.30%		23.07		127000.0		2.58		328059.2		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		0.86		15.18%		0.84		2.9864781508		0.015		0.343%		26.6		26.674		27.4		102.60%		0.0035333518		0.015		2.500

		13500.00		0.31%		23.96		127000.0		2.68		340949.7		0.0018%		10.34%		7.70%		8.00%		0.13%		12.90%		0.86		15.18%		0.84		3.1038245242		0.016		0.357%		27.6		27.699		28.4		102.60%		0.0036692479		0.016		2.601

		14000.00		0.32%		24.85		127000.0		2.79		353840.2		0.0018%		10.34%		7.70%		8.00%		0.13%		12.90%		0.86		15.18%		0.84		3.2211709675		0.016		0.370%		28.6		28.725		29.5		102.60%		0.0038051442		0.017		2.703

		14500.00		0.33%		25.73		127000.0		2.89		366730.7		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		0.86		15.18%		0.84		3.3385174735		0.017		0.383%		29.7		29.751		30.5		102.60%		0.0039410405		0.017		2.804

		15000.00		0.34%		26.62		127000.0		2.99		379621.2		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		0.86		15.18%		0.84		3.4558640358		0.017		0.396%		30.7		30.777		31.6		102.60%		0.0040769369		0.018		2.906

		15500.00		0.36%		27.51		127000.0		3.09		392511.7		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		0.86		15.18%		0.84		3.5732106488		0.018		0.410%		31.7		31.803		32.6		102.60%		0.0042128333		0.018		3.007

		16000.00		0.37%		28.40		127000.0		3.19		405402.2		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		0.86		15.18%		0.84		3.6905573076		0.018		0.423%		32.8		32.829		33.7		102.60%		0.0043487298		0.019		3.109

		16500.00		0.38%		29.28		127000.0		3.29		418292.7		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		0.86		15.18%		0.84		3.8079040081		0.019		0.436%		33.8		33.855		34.7		102.60%		0.0044846263		0.020		3.210

		17000.00		0.39%		30.17		127000.0		3.40		431183.2		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		0.86		15.18%		0.84		3.9252507465		0.020		0.449%		34.8		34.881		35.8		102.60%		0.0046205228		0.020		3.312

		17500.00		0.40%		31.06		127000.0		3.50		444073.7		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		0.86		15.18%		0.84		4.0425975195		0.020		0.463%		35.8		35.907		36.8		102.60%		0.0047564194		0.021		3.413

		18000.00		0.41%		31.94		127000.0		3.60		456964.2		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		0.86		15.18%		0.84		4.1599443242		0.021		0.476%		36.9		36.932		37.9		102.60%		0.004892316		0.021		3.515

		18500.00		0.42%		32.83		127000.0		3.70		469854.7		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		0.86		15.18%		0.84		4.2772911579		0.021		0.489%		37.9		37.958		38.9		102.60%		0.0050282127		0.022		3.616

		19000.00		0.44%		33.72		127000.0		3.80		482745.2		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		0.86		15.18%		0.84		4.3946380184		0.022		0.502%		38.9		38.984		40.0		102.60%		0.0051641094		0.023		3.718

		19500.00		0.45%		34.61		127000.0		3.90		495635.7		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		0.86		15.18%		0.84		4.5119849035		0.023		0.516%		39.9		40.010		41.0		102.60%		0.0053000061		0.023		3.819

		20000.00		0.46%		35.49		127000.0		4.00		508526.2		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		0.86		15.18%		0.84		4.6293318114		0.023		0.529%		41.0		41.036		42.1		102.60%		0.0054359028		0.024		3.921

		20500.00		0.47%		36.38		127000.0		4.11		521416.7		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		0.86		15.18%		0.84		4.7466787404		0.024		0.542%		42.0		42.062		43.2		102.60%		0.0055717996		0.024		4.022

		21000.00		0.48%		37.27		127000.0		4.21		534307.2		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		0.86		15.18%		0.84		4.864025689		0.024		0.555%		43.0		43.088		44.2		102.60%		0.0057076963		0.025		4.124

		21500.00		0.49%		38.16		127000.0		4.31		547197.7		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		4.9813726557		0.025		0.569%		44.0		44.114		45.3		102.60%		0.0058435931		0.026		4.225

		22000.00		0.50%		39.04		127000.0		4.41		560088.2		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.0987196394		0.025		0.582%		45.1		45.140		46.3		102.60%		0.0059794899		0.026		4.327

		22500.00		0.52%		39.93		127000.0		4.51		572978.7		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.2160666388		0.026		0.595%		46.1		46.166		47.4		102.60%		0.0061153868		0.027		4.428

		23000.00		0.53%		40.82		127000.0		4.61		585869.2		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.333413653		0.027		0.608%		47.1		47.191		48.4		102.60%		0.0062512836		0.027		4.530

		23500.00		0.54%		41.71		127000.0		4.71		598759.7		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.450760681		0.027		0.622%		48.1		48.217		49.5		102.60%		0.0063871805		0.028		4.631

		24000.00		0.55%		42.59		127000.0		4.82		611650.2		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		0.86		15.18%		0.84		5.5681077219		0.028		0.635%		49.2		49.243		50.5		102.60%		0.0065230773		0.028		4.733

		24500.00		0.56%		43.48		127000.0		4.92		624540.7		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		0.86		15.18%		0.84		5.6854547749		0.028		0.648%		50.2		50.269		51.6		102.60%		0.0066589742		0.029		4.834

		25000.00		0.57%		44.37		127000.0		5.02		637431.2		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		0.86		15.18%		0.84		5.8028018393		0.029		0.661%		51.2		51.295		52.6		102.60%		0.0067948711		0.030		4.936





































































































































































































Table 2B 30 Metric

		Table 2 Helix Dosage  Class:				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		2										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		1.5										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		3870.96		mm2								Sections between 3" & 4" the difference is

		Width		1000.00		mm

		Fy		500		Mpa								Sections between 2" & 3" the difference is

		Helix Density		7745.2		kg/m3								Sections between 1" & 2" the difference is

		f'c		30		Mpa

		αh		16.129		mm2

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev

		Ahf		Helix Test Area				0.2037023		0.00000362

		Hl		Helix Linear Term				101.50		10.5

		h		Height				127.00		10.16								calculated values				2.60%		1.31%

		Ho		Helix Orientation variation				(see below)



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-538.8		458.30

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		10.5





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(w/o h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/m2)		Volume Fraction		Helix Dosage (kg/m3)		Tension zone area using unit width
(mm2)		Tensile unit force
(Mpa)		Tensile force, FH
(N/m)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(Mpa)		# of Helix per unit area, Hu
(#/mm2)		Volume Fraction		Helix Dosage (kg/m3)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		2000.00		0.05%		3.55		127000.0		0.3918097216		49759.8		0.0018%		10.34%		25.00%		8.00%		0.92%		27.07%		0.74		28.23%		0.73		0.5313017893		0.003		0.062%		4.7689		4.813		4.9		101.31%		0.000629571		0.003		0.267

		2500.00		0.06%		4.44		127000.0		0.4933097216		62650.3		0.0018%		10.34%		24.00%		8.00%		0.73%		26.14%		0.75		27.34%		0.74		0.6619703443		0.003		0.076%		5.9		5.954		6.0		101.36%		0.0007791124		0.003		0.368

		3000.00		0.07%		5.32		127000.0		0.5948097216		75540.8		0.0018%		10.34%		22.32%		8.00%		0.61%		24.60%		0.76		25.87%		0.75		0.7844988202		0.004		0.090%		7.0		7.022		7.1		101.44%		0.0009196538		0.004		0.470

		3500.00		0.08%		6.21		127000.0		0.6963097216		88431.3		0.0018%		10.34%		20.75%		8.00%		0.52%		23.20%		0.77		24.54%		0.76		0.9039209165		0.005		0.104%		8.0		8.063		8.2		101.52%		0.0010569179		0.005		0.571

		4000.00		0.09%		7.10		127000.0		0.7978097216		101321.8		0.0018%		10.34%		19.30%		8.00%		0.45%		21.90%		0.78		23.32%		0.77		1.0207442052		0.005		0.117%		9.0		9.082		9.2		101.60%		0.0011914786		0.005		0.673

		4500.00		0.10%		7.99		127000.0		0.8993097216		114212.3		0.0018%		10.34%		17.95%		8.00%		0.40%		20.72%		0.79		22.21%		0.78		1.1354122937		0.006		0.130%		10.1		10.083		10.3		101.69%		0.0013238352		0.006		0.774

		5000.00		0.11%		8.87		127000.0		1.0008097216		127102.8		0.0018%		10.34%		16.69%		8.00%		0.36%		19.64%		0.80		21.21%		0.79		1.2483130988		0.006		0.143%		11.0		11.068		11.3		101.78%		0.0014544217		0.006		0.876

		5500.00		0.13%		9.76		127000.0		1.1023097216		139993.3		0.0018%		10.34%		15.53%		8.00%		0.33%		18.66%		0.81		20.30%		0.80		1.3597857651		0.007		0.155%		12.0		12.041		12.3		101.87%		0.0015836141		0.007		0.977

		6000.00		0.14%		10.65		127000.0		1.2038097216		152883.8		0.0018%		10.34%		14.44%		8.00%		0.30%		17.77%		0.82		19.48%		0.80		1.4701264173		0.007		0.168%		13.0		13.004		13.3		101.95%		0.001711737		0.007		1.079

		6500.00		0.15%		11.54		127000.0		1.3053097216		165774.3		0.0018%		10.34%		13.43%		8.00%		0.28%		16.95%		0.83		18.75%		0.81		1.5795929481		0.008		0.180%		13.9		13.960		14.2		102.04%		0.0018390693		0.008		1.180

		7000.00		0.16%		12.42		127000.0		1.4068097216		178664.8		0.0018%		10.34%		12.49%		8.00%		0.26%		16.22%		0.83		18.08%		0.82		1.6884090284		0.008		0.192%		14.9		14.910		15.2		102.12%		0.0019658483		0.009		1.282

		7500.00		0.17%		13.31		127000.0		1.5083097216		191555.3		0.0018%		10.34%		11.61%		8.00%		0.24%		15.56%		0.84		17.49%		0.82		1.7967675085		0.009		0.204%		15.8		15.856		16.2		102.20%		0.0020922744		0.009		1.383

		8000.00		0.18%		14.20		127000.0		1.6098097216		204445.8		0.0018%		10.34%		10.80%		8.00%		0.22%		14.96%		0.85		16.96%		0.83		1.9048333544		0.009		0.217%		16.8		16.800		17.2		102.28%		0.002218515		0.010		1.485

		8500.00		0.19%		15.09		127000.0		1.7113097216		217336.3		0.0018%		10.34%		10.05%		8.00%		0.21%		14.42%		0.85		16.49%		0.83		2.0127462448		0.010		0.229%		17.7		17.742		18.2		102.36%		0.0023447075		0.010		1.586

		9000.00		0.21%		15.97		127000.0		1.8128097216		230226.8		0.0018%		10.34%		9.34%		8.00%		0.20%		13.94%		0.85		16.07%		0.83		2.120622927		0.011		0.241%		18.7		18.684		19.1		102.43%		0.0024709631		0.011		1.688

		9500.00		0.22%		16.86		127000.0		1.9143097216		243117.3		0.0018%		10.34%		8.69%		8.00%		0.19%		13.51%		0.86		15.70%		0.84		2.2285594113		0.011		0.253%		19.6		19.627		20.1		102.50%		0.0025973696		0.011		1.789

		10000.00		0.23%		17.75		127000.0		2.0158097216		256007.8		0.0018%		10.34%		8.08%		8.00%		0.18%		13.13%		0.86		15.37%		0.84		2.3366330551		0.012		0.265%		20.6		20.572		21.1		102.56%		0.0027239945		0.012		1.891

		10500.00		0.24%		18.63		127000.0		2.1173097216		268898.3		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		0.86		15.18%		0.84		2.447919212		0.012		0.278%		21.5		21.544		22.1		102.60%		0.0028538711		0.012		1.992

		11000.00		0.25%		19.52		127000.0		2.2188097216		281788.8		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		0.86		15.18%		0.84		2.5652651277		0.013		0.291%		22.6		22.570		23.2		102.60%		0.0029897669		0.013		2.094

		11500.00		0.26%		20.41		127000.0		2.3203097216		294679.3		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		0.86		15.18%		0.84		2.6826111676		0.013		0.304%		23.6		23.596		24.2		102.60%		0.0031256627		0.014		2.195

		12000.00		0.27%		21.30		127000.0		2.4218097216		307569.8		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.86		15.18%		0.84		2.799957316		0.014		0.318%		24.6		24.622		25.3		102.60%		0.0032615587		0.014		2.297

		12500.00		0.29%		22.18		127000.0		2.5233097216		320460.3		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		0.86		15.18%		0.84		2.9173035597		0.014		0.331%		25.6		25.648		26.3		102.60%		0.0033974548		0.015		2.398

		13000.00		0.30%		23.07		127000.0		2.6248097216		333350.8		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		0.86		15.18%		0.84		3.0346498879		0.015		0.344%		26.7		26.674		27.4		102.60%		0.0035333509		0.015		2.500

		13500.00		0.31%		23.96		127000.0		2.7263097216		346241.3		0.0018%		10.34%		7.70%		8.00%		0.13%		12.90%		0.86		15.18%		0.84		3.1519962909		0.016		0.357%		27.7		27.699		28.4		102.60%		0.0036692472		0.016		2.601

		14000.00		0.32%		24.85		127000.0		2.8278097216		359131.8		0.0018%		10.34%		7.70%		8.00%		0.13%		12.90%		0.86		15.18%		0.84		3.2693427608		0.016		0.371%		28.7		28.725		29.5		102.60%		0.0038051435		0.017		2.703

		14500.00		0.33%		25.73		127000.0		2.9293097216		372022.3		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		0.86		15.18%		0.84		3.3866892907		0.017		0.384%		29.7		29.751		30.5		102.60%		0.0039410398		0.017		2.804

		15000.00		0.34%		26.62		127000.0		3.0308097216		384912.8		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		0.86		15.18%		0.84		3.5040358744		0.017		0.397%		30.8		30.777		31.6		102.60%		0.0040769363		0.018		2.906

		15500.00		0.36%		27.51		127000.0		3.1323097216		397803.3		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		0.86		15.18%		0.84		3.6213825067		0.018		0.410%		31.8		31.803		32.6		102.60%		0.0042128327		0.018		3.007

		16000.00		0.37%		28.40		127000.0		3.2338097216		410693.8		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		0.86		15.18%		0.84		3.7387291831		0.018		0.424%		32.8		32.829		33.7		102.60%		0.0043487292		0.019		3.109

		16500.00		0.38%		29.28		127000.0		3.3353097216		423584.3		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		0.86		15.18%		0.84		3.8560758996		0.019		0.437%		33.8		33.855		34.7		102.60%		0.0044846258		0.020		3.210

		17000.00		0.39%		30.17		127000.0		3.4368097216		436474.8		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		0.86		15.18%		0.84		3.9734226526		0.020		0.450%		34.9		34.881		35.8		102.60%		0.0046205224		0.020		3.312

		17500.00		0.40%		31.06		127000.0		3.5383097216		449365.3		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		0.86		15.18%		0.84		4.0907694389		0.020		0.463%		35.9		35.907		36.8		102.60%		0.004756419		0.021		3.413

		18000.00		0.41%		31.94		127000.0		3.6398097216		462255.8		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		0.86		15.18%		0.84		4.2081162558		0.021		0.477%		36.9		36.932		37.9		102.60%		0.0048923156		0.021		3.515

		18500.00		0.42%		32.83		127000.0		3.7413097216		475146.3		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		0.86		15.18%		0.84		4.3254631008		0.021		0.490%		37.9		37.958		38.9		102.60%		0.0050282123		0.022		3.616

		19000.00		0.44%		33.72		127000.0		3.8428097216		488036.8		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		0.86		15.18%		0.84		4.4428099717		0.022		0.503%		39.0		38.984		40.0		102.60%		0.005164109		0.023		3.718

		19500.00		0.45%		34.61		127000.0		3.9443097216		500927.3		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		0.86		15.18%		0.84		4.5601568663		0.023		0.516%		40.0		40.010		41.0		102.60%		0.0053000057		0.023		3.819

		20000.00		0.46%		35.49		127000.0		4.0458097216		513817.8		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		0.86		15.18%		0.84		4.6775037831		0.023		0.530%		41.0		41.036		42.1		102.60%		0.0054359025		0.024		3.921

		20500.00		0.47%		36.38		127000.0		4.1473097216		526708.3		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		0.86		15.18%		0.84		4.7948507203		0.024		0.543%		42.0		42.062		43.2		102.60%		0.0055717993		0.024		4.022

		21000.00		0.48%		37.27		127000.0		4.2488097216		539598.8		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		4.9121976765		0.024		0.556%		43.1		43.088		44.2		102.60%		0.005707696		0.025		4.124

		21500.00		0.49%		38.16		127000.0		4.3503097216		552489.3		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.0295446503		0.025		0.569%		44.1		44.114		45.3		102.60%		0.0058435928		0.026		4.225

		22000.00		0.50%		39.04		127000.0		4.4518097216		565379.8		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.1468916406		0.025		0.583%		45.1		45.140		46.3		102.60%		0.0059794897		0.026		4.327

		22500.00		0.52%		39.93		127000.0		4.5533097216		578270.3		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.2642386462		0.026		0.596%		46.1		46.166		47.4		102.60%		0.0061153865		0.027		4.428

		23000.00		0.53%		40.82		127000.0		4.6548097216		591160.8		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.3815856662		0.027		0.609%		47.2		47.191		48.4		102.60%		0.0062512833		0.027		4.530

		23500.00		0.54%		41.71		127000.0		4.7563097216		604051.3		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.4989326996		0.027		0.622%		48.2		48.217		49.5		102.60%		0.0063871802		0.028		4.631

		24000.00		0.55%		42.59		127000.0		4.8578097216		616941.8		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		0.86		15.18%		0.84		5.6162797455		0.028		0.636%		49.2		49.243		50.5		102.60%		0.0065230771		0.028		4.733

		24500.00		0.56%		43.48		127000.0		4.9593097216		629832.3		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		0.86		15.18%		0.84		5.7336268033		0.028		0.649%		50.2		50.269		51.6		102.60%		0.006658974		0.029		4.834

		25000.00		0.57%		44.37		127000.0		5.0608097216		642722.8		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		0.86		15.18%		0.84		5.8509738722		0.029		0.662%		51.3		51.295		52.6		102.60%		0.0067948709		0.030		4.936





































































































































































































Table 2B 40 Metric

		Table 2 Helix Dosage  Class:				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		2										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		1.5										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		3870.96		mm2								Sections between 3" & 4" the difference is

		Width		1000.00		mm

		Fy		500		Mpa								Sections between 2" & 3" the difference is

		Helix Density		7745.2		kg/m3								Sections between 1" & 2" the difference is

		f'c		40		Mpa

		αh		16.129		mm2

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev

		Ahf		Helix Test Area				0.2037023		0.00000362

		Hl		Helix Linear Term				101.50		10.5

		h		Height				127.00		10.16								calculated values				2.60%		1.31%

		Ho		Helix Orientation variation				(see below)



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-538.8		458.30

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		10.5





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(w/o h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/m2)		Volume Fraction		Helix Dosage (kg/m3)		Tension zone area using unit width
(mm2)		Tensile unit force
(Mpa)		Tensile force, FH
(N/m)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(Mpa)		# of Helix per unit area, Hu
(#/mm2)		Volume Fraction		Helix Dosage (kg/m3)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		2000.00		0.05%		3.55		127000.0		0.43		55051.5		0.0018%		10.34%		25.00%		8.00%		0.83%		27.07%		0.74		28.23%		0.73		0.5877836585		0.003		0.063%		4.8984		4.813		4.9		101.31%		0.0006295515		0.003		0.267

		2500.00		0.06%		4.44		127000.0		0.53		67942.0		0.0018%		10.34%		24.00%		8.00%		0.67%		26.14%		0.75		27.34%		0.74		0.7178703026		0.003		0.078%		6.0		5.954		6.0		101.36%		0.0007790996		0.003		0.368

		3000.00		0.07%		5.32		127000.0		0.64		80832.5		0.0018%		10.34%		22.32%		8.00%		0.57%		24.60%		0.76		25.87%		0.75		0.8394443406		0.004		0.092%		7.1		7.022		7.1		101.44%		0.0009196445		0.004		0.470

		3500.00		0.08%		6.21		127000.0		0.74		93723.0		0.0018%		10.34%		20.75%		8.00%		0.49%		23.19%		0.77		24.54%		0.76		0.9580040385		0.005		0.105%		8.1		8.063		8.2		101.52%		0.0010569108		0.005		0.571

		4000.00		0.09%		7.10		127000.0		0.84		106613.5		0.0018%		10.34%		19.30%		8.00%		0.43%		21.90%		0.78		23.32%		0.77		1.0740484568		0.005		0.118%		9.1		9.082		9.2		101.60%		0.0011914729		0.005		0.673

		4500.00		0.10%		7.99		127000.0		0.94		119504.0		0.0018%		10.34%		17.95%		8.00%		0.38%		20.72%		0.79		22.21%		0.78		1.1880135282		0.006		0.131%		10.1		10.083		10.3		101.69%		0.0013238306		0.006		0.774

		5000.00		0.11%		8.87		127000.0		1.04		132394.5		0.0018%		10.34%		16.69%		8.00%		0.35%		19.64%		0.80		21.21%		0.79		1.30028027		0.006		0.144%		11.1		11.068		11.3		101.78%		0.0014544178		0.006		0.876

		5500.00		0.13%		9.76		127000.0		1.14		145285.0		0.0018%		10.34%		15.53%		8.00%		0.32%		18.66%		0.81		20.30%		0.80		1.4111816158		0.007		0.156%		12.1		12.041		12.3		101.87%		0.0015836107		0.007		0.977

		6000.00		0.14%		10.65		127000.0		1.25		158175.5		0.0018%		10.34%		14.44%		8.00%		0.29%		17.76%		0.82		19.48%		0.80		1.5210080797		0.007		0.169%		13.1		13.004		13.3		101.95%		0.0017117341		0.007		1.079

		6500.00		0.15%		11.54		127000.0		1.35		171066.0		0.0018%		10.34%		13.43%		8.00%		0.27%		16.95%		0.83		18.75%		0.81		1.6300124656		0.008		0.181%		14.0		13.960		14.2		102.04%		0.0018390667		0.008		1.180

		7000.00		0.16%		12.42		127000.0		1.45		183956.5		0.0018%		10.34%		12.49%		8.00%		0.25%		16.22%		0.83		18.08%		0.82		1.7384138091		0.008		0.193%		15.0		14.910		15.2		102.12%		0.001965846		0.009		1.282

		7500.00		0.17%		13.31		127000.0		1.55		196847.0		0.0018%		10.34%		11.61%		8.00%		0.23%		15.56%		0.84		17.49%		0.82		1.8464007199		0.009		0.205%		15.9		15.856		16.2		102.20%		0.0020922724		0.009		1.383

		8000.00		0.18%		14.20		127000.0		1.65		209737.5		0.0018%		10.34%		10.80%		8.00%		0.22%		14.96%		0.85		16.96%		0.83		1.9541342709		0.009		0.217%		16.8		16.800		17.2		102.28%		0.0022185132		0.010		1.485

		8500.00		0.19%		15.09		127000.0		1.75		222628.0		0.0018%		10.34%		10.05%		8.00%		0.21%		14.42%		0.85		16.49%		0.83		2.0617505549		0.010		0.230%		17.8		17.742		18.2		102.36%		0.0023447058		0.010		1.586

		9000.00		0.21%		15.97		127000.0		1.85		235518.5		0.0018%		10.34%		9.34%		8.00%		0.19%		13.94%		0.85		16.07%		0.83		2.1693630092		0.011		0.242%		18.7		18.684		19.1		102.43%		0.0024709616		0.011		1.688

		9500.00		0.22%		16.86		127000.0		1.96		248409.0		0.0018%		10.34%		8.69%		8.00%		0.18%		13.51%		0.86		15.70%		0.84		2.2770645841		0.011		0.254%		19.7		19.627		20.1		102.50%		0.0025973682		0.011		1.789

		10000.00		0.23%		17.75		127000.0		2.06		261299.5		0.0018%		10.34%		8.08%		8.00%		0.18%		13.13%		0.86		15.37%		0.84		2.3849298079		0.012		0.266%		20.6		20.572		21.1		102.56%		0.0027239932		0.012		1.891

		10500.00		0.24%		18.63		127000.0		2.16		274190.0		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		0.86		15.18%		0.84		2.496090754		0.012		0.279%		21.6		21.544		22.1		102.60%		0.0028538699		0.012		1.992

		11000.00		0.25%		19.52		127000.0		2.26		287080.5		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		0.86		15.18%		0.84		2.6134367228		0.013		0.292%		22.6		22.570		23.2		102.60%		0.0029897658		0.013		2.094

		11500.00		0.26%		20.41		127000.0		2.36		299971.0		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.86		15.18%		0.84		2.7307828089		0.013		0.305%		23.6		23.596		24.2		102.60%		0.0031256618		0.014		2.195

		12000.00		0.27%		21.30		127000.0		2.46		312861.5		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.86		15.18%		0.84		2.8481289979		0.014		0.318%		24.7		24.622		25.3		102.60%		0.0032615578		0.014		2.297

		12500.00		0.29%		22.18		127000.0		2.56		325752.0		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		0.86		15.18%		0.84		2.9654752776		0.014		0.332%		25.7		25.648		26.3		102.60%		0.003397454		0.015		2.398

		13000.00		0.30%		23.07		127000.0		2.67		338642.5		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		0.86		15.18%		0.84		3.0828216375		0.015		0.345%		26.7		26.674		27.4		102.60%		0.0035333502		0.015		2.500

		13500.00		0.31%		23.96		127000.0		2.77		351533.0		0.0018%		10.34%		7.70%		8.00%		0.13%		12.90%		0.86		15.18%		0.84		3.2001680689		0.016		0.358%		27.7		27.699		28.4		102.60%		0.0036692465		0.016		2.601

		14000.00		0.32%		24.85		127000.0		2.87		364423.5		0.0018%		10.34%		7.70%		8.00%		0.13%		12.90%		0.86		15.18%		0.84		3.3175145642		0.016		0.371%		28.8		28.725		29.5		102.60%		0.0038051428		0.017		2.703

		14500.00		0.33%		25.73		127000.0		2.97		377314.0		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		0.86		15.18%		0.84		3.4348611168		0.017		0.385%		29.8		29.751		30.5		102.60%		0.0039410392		0.017		2.804

		15000.00		0.34%		26.62		127000.0		3.07		390204.5		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		0.86		15.18%		0.84		3.5522077211		0.017		0.398%		30.8		30.777		31.6		102.60%		0.0040769357		0.018		2.906

		15500.00		0.36%		27.51		127000.0		3.17		403095.0		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		0.86		15.18%		0.84		3.6695543721		0.018		0.411%		31.8		31.803		32.6		102.60%		0.0042128322		0.018		3.007

		16000.00		0.37%		28.40		127000.0		3.28		415985.5		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		0.86		15.18%		0.84		3.7869010654		0.019		0.424%		32.9		32.829		33.7		102.60%		0.0043487287		0.019		3.109

		16500.00		0.38%		29.28		127000.0		3.38		428876.0		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		0.86		15.18%		0.84		3.9042477973		0.019		0.438%		33.9		33.855		34.7		102.60%		0.0044846253		0.020		3.210

		17000.00		0.39%		30.17		127000.0		3.48		441766.5		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		0.86		15.18%		0.84		4.0215945643		0.020		0.451%		34.9		34.881		35.8		102.60%		0.0046205219		0.020		3.312

		17500.00		0.40%		31.06		127000.0		3.58		454657.0		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		0.86		15.18%		0.84		4.1389413635		0.020		0.464%		35.9		35.907		36.8		102.60%		0.0047564186		0.021		3.413

		18000.00		0.41%		31.94		127000.0		3.68		467547.5		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		0.86		15.18%		0.84		4.2562881922		0.021		0.477%		37.0		36.932		37.9		102.60%		0.0048923152		0.021		3.515

		18500.00		0.42%		32.83		127000.0		3.78		480438.0		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		0.86		15.18%		0.84		4.3736350481		0.021		0.491%		38.0		37.958		38.9		102.60%		0.0050282119		0.022		3.616

		19000.00		0.44%		33.72		127000.0		3.88		493328.5		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		0.86		15.18%		0.84		4.4909819289		0.022		0.504%		39.0		38.984		40.0		102.60%		0.0051641086		0.023		3.718

		19500.00		0.45%		34.61		127000.0		3.99		506219.0		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		0.86		15.18%		0.84		4.6083288329		0.023		0.517%		40.0		40.010		41.0		102.60%		0.0053000054		0.023		3.819

		20000.00		0.46%		35.49		127000.0		4.09		519109.5		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		0.86		15.18%		0.84		4.7256757582		0.023		0.530%		41.1		41.036		42.1		102.60%		0.0054359022		0.024		3.921

		20500.00		0.47%		36.38		127000.0		4.19		532000.0		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		0.86		15.18%		0.84		4.8430227034		0.024		0.544%		42.1		42.062		43.2		102.60%		0.0055717989		0.024		4.022

		21000.00		0.48%		37.27		127000.0		4.29		544890.5		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		4.960369667		0.024		0.557%		43.1		43.088		44.2		102.60%		0.0057076957		0.025		4.124

		21500.00		0.49%		38.16		127000.0		4.39		557781.0		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.0777166477		0.025		0.570%		44.2		44.114		45.3		102.60%		0.0058435926		0.026		4.225

		22000.00		0.50%		39.04		127000.0		4.49		570671.5		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.1950636444		0.025		0.583%		45.2		45.140		46.3		102.60%		0.0059794894		0.026		4.327

		22500.00		0.52%		39.93		127000.0		4.59		583562.0		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.312410656		0.026		0.597%		46.2		46.166		47.4		102.60%		0.0061153862		0.027		4.428

		23000.00		0.53%		40.82		127000.0		4.70		596452.5		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.4297576816		0.027		0.610%		47.2		47.191		48.4		102.60%		0.0062512831		0.027		4.530

		23500.00		0.54%		41.71		127000.0		4.80		609343.0		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.5471047202		0.027		0.623%		48.3		48.217		49.5		102.60%		0.00638718		0.028		4.631

		24000.00		0.55%		42.59		127000.0		4.90		622233.5		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		0.86		15.18%		0.84		5.6644517711		0.028		0.636%		49.3		49.243		50.5		102.60%		0.0065230769		0.028		4.733

		24500.00		0.56%		43.48		127000.0		5.00		635124.0		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		0.86		15.18%		0.84		5.7817988335		0.028		0.650%		50.3		50.269		51.6		102.60%		0.0066589738		0.029		4.834

		25000.00		0.57%		44.37		127000.0		5.10		648014.5		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		0.86		15.18%		0.84		5.8991459068		0.029		0.663%		51.3		51.295		52.6		102.60%		0.0067948707		0.030		4.936





































































































































































































Table 2C 20 Metric

		Table 2 Helix Dosage  Class:				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		1										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		1.0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		3870.96		mm2								Sections between 3" & 4" the difference is

		Width		1000.00		mm

		Fy		500		Mpa								Sections between 2" & 3" the difference is

		Helix Density		7745.2		kg/m3								Sections between 1" & 2" the difference is

		f'c		20		Mpa

		αh		16.129		mm2

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev

		Ahf		Helix Test Area				0.2037023		0.00000362

		Hl		Helix Linear Term				101.50		10.5

		h		Height				127.00		10.16								calculated values				1.72%		0.87%

		Ho		Helix Orientation variation				(see below)



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-538.8		458.30

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		10.5





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(w/o h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/m2)		Volume Fraction		Helix Dosage (kg/m3)		Tension zone area using unit width
(mm2)		Tensile unit force
(Mpa)		Tensile force, FH
(N/m)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(Mpa)		# of Helix per unit area, Hu
(#/mm2)		Volume Fraction		Helix Dosage (kg/m3)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		2000.00		0.05%		3.55		127000.0		0.15		18687.2		0.0018%		10.34%		25.00%		8.00%		2.45%		27.17%		0.82		28.32%		0.81		0.1803962108		0.002		0.053%		4.1308		4.352		4.4		100.87%		0.0005667203		0.002		0.064

		2500.00		0.06%		4.44		127000.0		0.20		25132.4		0.0018%		10.34%		24.00%		8.00%		1.82%		26.19%		0.82		27.39%		0.81		0.2408519209		0.003		0.067%		5.2		5.400		5.4		100.90%		0.0007034678		0.003		0.115

		3000.00		0.07%		5.32		127000.0		0.25		31577.7		0.0018%		10.34%		22.32%		8.00%		1.45%		24.64%		0.83		25.91%		0.82		0.2991122058		0.003		0.080%		6.2		6.405		6.5		100.95%		0.0008348288		0.004		0.165

		3500.00		0.08%		6.21		127000.0		0.30		38022.9		0.0018%		10.34%		20.75%		8.00%		1.21%		23.22%		0.84		24.56%		0.83		0.356350037		0.004		0.093%		7.2		7.393		7.5		101.01%		0.0009641845		0.004		0.216

		4000.00		0.09%		7.10		127000.0		0.35		44468.2		0.0018%		10.34%		19.30%		8.00%		1.03%		21.92%		0.85		23.34%		0.84		0.4127188631		0.005		0.106%		8.2		8.367		8.5		101.07%		0.0010918645		0.005		0.267

		4500.00		0.10%		7.99		127000.0		0.40		50913.4		0.0018%		10.34%		17.95%		8.00%		0.90%		20.74%		0.86		22.23%		0.85		0.468355628		0.005		0.118%		9.2		9.330		9.4		101.12%		0.001218164		0.005		0.318

		5000.00		0.11%		8.87		127000.0		0.45		57358.7		0.0018%		10.34%		16.69%		8.00%		0.80%		19.66%		0.86		21.22%		0.85		0.5233820398		0.006		0.131%		10.1		10.283		10.4		101.18%		0.0013433442		0.006		0.368

		5500.00		0.13%		9.76		127000.0		0.50		63803.9		0.0018%		10.34%		15.53%		8.00%		0.72%		18.67%		0.87		20.31%		0.86		0.5779059906		0.006		0.143%		11.1		11.228		11.4		101.24%		0.0014676347		0.006		0.419

		6000.00		0.14%		10.65		127000.0		0.55		70249.2		0.0018%		10.34%		14.44%		8.00%		0.65%		17.77%		0.88		19.49%		0.86		0.6320228686		0.007		0.155%		12.0		12.167		12.3		101.30%		0.0015912359		0.007		0.470

		6500.00		0.15%		11.54		127000.0		0.60		76694.4		0.0018%		10.34%		13.43%		8.00%		0.60%		16.96%		0.88		18.75%		0.87		0.6858167136		0.007		0.167%		13.0		13.101		13.3		101.35%		0.0017143215		0.007		0.521

		7000.00		0.16%		12.42		127000.0		0.65		83139.7		0.0018%		10.34%		12.49%		8.00%		0.55%		16.23%		0.89		18.09%		0.87		0.7393612206		0.008		0.180%		13.9		14.031		14.2		101.41%		0.0018370409		0.008		0.571

		7500.00		0.17%		13.31		127000.0		0.71		89584.9		0.0018%		10.34%		11.61%		8.00%		0.51%		15.56%		0.89		17.50%		0.88		0.7927206158		0.008		0.192%		14.8		14.958		15.2		101.46%		0.0019595211		0.009		0.622

		8000.00		0.18%		14.20		127000.0		0.76		96030.2		0.0018%		10.34%		10.80%		8.00%		0.48%		14.96%		0.89		16.97%		0.88		0.8459504359		0.009		0.204%		15.8		15.884		16.1		101.51%		0.0020818687		0.009		0.673

		8500.00		0.19%		15.09		127000.0		0.81		102475.4		0.0018%		10.34%		10.05%		8.00%		0.45%		14.43%		0.90		16.50%		0.88		0.8990982349		0.009		0.216%		16.7		16.809		17.1		101.56%		0.0022041721		0.010		0.724

		9000.00		0.21%		15.97		127000.0		0.86		108920.7		0.0018%		10.34%		9.34%		8.00%		0.42%		13.95%		0.90		16.08%		0.89		0.9522042448		0.010		0.228%		17.6		17.733		18.0		101.61%		0.0023265032		0.010		0.774

		9500.00		0.22%		16.86		127000.0		0.91		115365.9		0.0018%		10.34%		8.69%		8.00%		0.40%		13.52%		0.90		15.71%		0.89		1.0053020074		0.010		0.240%		18.6		18.658		19.0		101.66%		0.0024489191		0.011		0.825

		10000.00		0.23%		17.75		127000.0		0.96		121811.2		0.0018%		10.34%		8.08%		8.00%		0.38%		13.13%		0.91		15.38%		0.89		1.0584189898		0.011		0.252%		19.5		19.584		19.9		101.70%		0.0025714641		0.011		0.876

		10500.00		0.24%		18.63		127000.0		1.01		128256.4		0.0018%		10.34%		7.70%		8.00%		0.36%		12.90%		0.91		15.18%		0.89		1.1124904686		0.012		0.264%		20.4		20.528		20.9		101.72%		0.0026960502		0.012		0.927

		11000.00		0.25%		19.52		127000.0		1.06		134701.7		0.0018%		10.34%		7.70%		8.00%		0.34%		12.90%		0.91		15.18%		0.89		1.1683922299		0.012		0.276%		21.4		21.505		21.9		101.72%		0.0028244252		0.012		0.977

		11500.00		0.26%		20.41		127000.0		1.11		141146.9		0.0018%		10.34%		7.70%		8.00%		0.32%		12.90%		0.91		15.18%		0.89		1.2242941715		0.013		0.289%		22.4		22.482		22.9		101.72%		0.0029528007		0.013		1.028

		12000.00		0.27%		21.30		127000.0		1.16		147592.2		0.0018%		10.34%		7.70%		8.00%		0.31%		12.90%		0.91		15.18%		0.89		1.2801962698		0.013		0.302%		23.4		23.460		23.9		101.72%		0.0030811765		0.013		1.079

		12500.00		0.29%		22.18		127000.0		1.21		154037.4		0.0018%		10.34%		7.70%		8.00%		0.30%		12.90%		0.91		15.18%		0.89		1.3360985052		0.014		0.314%		24.3		24.437		24.9		101.72%		0.0032095525		0.014		1.130

		13000.00		0.30%		23.07		127000.0		1.26		160482.7		0.0018%		10.34%		7.70%		8.00%		0.29%		12.90%		0.91		15.18%		0.89		1.3920008612		0.014		0.327%		25.3		25.415		25.9		101.72%		0.0033379289		0.015		1.180

		13500.00		0.31%		23.96		127000.0		1.31		166927.9		0.0018%		10.34%		7.70%		8.00%		0.27%		12.90%		0.91		15.18%		0.89		1.4479033237		0.015		0.339%		26.3		26.392		26.8		101.72%		0.0034663055		0.015		1.231

		14000.00		0.32%		24.85		127000.0		1.37		173373.2		0.0018%		10.34%		7.70%		8.00%		0.26%		12.90%		0.91		15.18%		0.89		1.503805881		0.015		0.352%		27.3		27.370		27.8		101.72%		0.0035946823		0.016		1.282

		14500.00		0.33%		25.73		127000.0		1.42		179818.4		0.0018%		10.34%		7.70%		8.00%		0.25%		12.90%		0.91		15.18%		0.89		1.5597085227		0.016		0.365%		28.2		28.347		28.8		101.72%		0.0037230593		0.016		1.333

		15000.00		0.34%		26.62		127000.0		1.47		186263.7		0.0018%		10.34%		7.70%		8.00%		0.25%		12.90%		0.91		15.18%		0.89		1.6156112402		0.016		0.377%		29.2		29.324		29.8		101.72%		0.0038514364		0.017		1.383

		15500.00		0.36%		27.51		127000.0		1.52		192708.9		0.0018%		10.34%		7.70%		8.00%		0.24%		12.90%		0.91		15.18%		0.89		1.6715140259		0.017		0.390%		30.2		30.302		30.8		101.72%		0.0039798137		0.017		1.434

		16000.00		0.37%		28.40		127000.0		1.57		199154.2		0.0018%		10.34%		7.70%		8.00%		0.23%		12.90%		0.91		15.18%		0.89		1.7274168731		0.018		0.403%		31.2		31.279		31.8		101.72%		0.0041081912		0.018		1.485

		16500.00		0.38%		29.28		127000.0		1.62		205599.4		0.0018%		10.34%		7.70%		8.00%		0.22%		12.90%		0.91		15.18%		0.89		1.7833197761		0.018		0.415%		32.2		32.257		32.8		101.72%		0.0042365687		0.018		1.536

		17000.00		0.39%		30.17		127000.0		1.67		212044.7		0.0018%		10.34%		7.70%		8.00%		0.22%		12.90%		0.91		15.18%		0.89		1.8392227298		0.019		0.428%		33.1		33.234		33.8		101.72%		0.0043649464		0.019		1.586

		17500.00		0.40%		31.06		127000.0		1.72		218489.9		0.0018%		10.34%		7.70%		8.00%		0.21%		12.90%		0.91		15.18%		0.89		1.8951257296		0.019		0.440%		34.1		34.212		34.8		101.72%		0.0044933241		0.020		1.637

		18000.00		0.41%		31.94		127000.0		1.77		224935.2		0.0018%		10.34%		7.70%		8.00%		0.20%		12.90%		0.91		15.18%		0.89		1.9510287717		0.020		0.453%		35.1		35.189		35.8		101.72%		0.004621702		0.020		1.688

		18500.00		0.42%		32.83		127000.0		1.82		231380.4		0.0018%		10.34%		7.70%		8.00%		0.20%		12.90%		0.91		15.18%		0.89		2.0069318524		0.020		0.466%		36.1		36.167		36.8		101.72%		0.0047500799		0.021		1.739

		19000.00		0.44%		33.72		127000.0		1.87		237825.7		0.0018%		10.34%		7.70%		8.00%		0.19%		12.90%		0.91		15.18%		0.89		2.0628349687		0.021		0.478%		37.0		37.144		37.8		101.72%		0.0048784579		0.021		1.789

		19500.00		0.45%		34.61		127000.0		1.92		244270.9		0.0018%		10.34%		7.70%		8.00%		0.19%		12.90%		0.91		15.18%		0.89		2.1187381178		0.021		0.491%		38.0		38.122		38.8		101.72%		0.005006836		0.022		1.840

		20000.00		0.46%		35.49		127000.0		1.97		250716.2		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		0.91		15.18%		0.89		2.174641297		0.022		0.504%		39.0		39.099		39.8		101.72%		0.0051352141		0.022		1.891

		20500.00		0.47%		36.38		127000.0		2.02		257161.4		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		0.91		15.18%		0.89		2.2305445042		0.023		0.516%		40.0		40.076		40.8		101.72%		0.0052635924		0.023		1.942

		21000.00		0.48%		37.27		127000.0		2.08		263606.7		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		0.91		15.18%		0.89		2.2864477372		0.023		0.529%		41.0		41.054		41.8		101.72%		0.0053919706		0.024		1.992

		21500.00		0.49%		38.16		127000.0		2.13		270051.9		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		0.91		15.18%		0.89		2.3423509944		0.024		0.541%		41.9		42.031		42.8		101.72%		0.0055203489		0.024		2.043

		22000.00		0.50%		39.04		127000.0		2.18		276497.2		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		0.91		15.18%		0.89		2.3982542738		0.024		0.554%		42.9		43.009		43.8		101.72%		0.0056487273		0.025		2.094

		22500.00		0.52%		39.93		127000.0		2.23		282942.4		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		0.91		15.18%		0.89		2.4541575741		0.025		0.567%		43.9		43.986		44.7		101.72%		0.0057771057		0.025		2.145

		23000.00		0.53%		40.82		127000.0		2.28		289387.7		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		0.91		15.18%		0.89		2.5100608938		0.025		0.579%		44.9		44.964		45.7		101.72%		0.0059054841		0.026		2.195

		23500.00		0.54%		41.71		127000.0		2.33		295832.9		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.91		15.18%		0.89		2.5659642317		0.026		0.592%		45.8		45.941		46.7		101.72%		0.0060338626		0.026		2.246

		24000.00		0.55%		42.59		127000.0		2.38		302278.2		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.91		15.18%		0.89		2.6218675866		0.026		0.604%		46.8		46.919		47.7		101.72%		0.0061622411		0.027		2.297

		24500.00		0.56%		43.48		127000.0		2.43		308723.4		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.91		15.18%		0.89		2.6777709575		0.027		0.617%		47.8		47.896		48.7		101.72%		0.0062906196		0.027		2.348

		25000.00		0.57%		44.37		127000.0		2.48		315168.7		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.91		15.18%		0.89		2.7336743433		0.027		0.630%		48.8		48.874		49.7		101.72%		0.0064189982		0.028		2.398





































































































































































































Table 2C 30 Metric

		Table 2 Helix Dosage  Class:				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		1										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		1.0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		3870.96		mm2								Sections between 3" & 4" the difference is

		Width		1000.00		mm

		Fy		500		Mpa								Sections between 2" & 3" the difference is

		Helix Density		7745.2		kg/m3								Sections between 1" & 2" the difference is

		f'c		30		Mpa

		αh		16.129		mm2

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev

		Ahf		Helix Test Area				0.2037023		0.00000362

		Hl		Helix Linear Term				101.50		10.5

		h		Height				127.00		10.16								calculated values				1.72%		0.87%

		Ho		Helix Orientation variation				(see below)



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-538.8		458.30

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		10.5





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(w/o h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/m2)		Volume Fraction		Helix Dosage (kg/m3)		Tension zone area using unit width
(mm2)		Tensile unit force
(Mpa)		Tensile force, FH
(N/m)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(Mpa)		# of Helix per unit area, Hu
(#/mm2)		Volume Fraction		Helix Dosage (kg/m3)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		2000.00		0.05%		3.55		127000.0		0.1888097216		23978.8		0.0018%		10.34%		25.00%		8.00%		1.91%		27.12%		0.81593		28.28%		0.81		0.2314036999		0.002420		0.055%		4.2942		4.350		4.4		100.87%		0.000566543		0.002		0.064

		2500.00		0.06%		4.44		127000.0		0.2395597216		30424.1		0.0018%		10.34%		24.00%		8.00%		1.51%		26.17%		0.82		27.37%		0.81		0.2915195403		0.003012		0.069%		5.3		5.399		5.4		100.90%		0.000703366		0.003		0.115

		3000.00		0.07%		5.32		127000.0		0.2903097216		36869.3		0.0018%		10.34%		22.32%		8.00%		1.24%		24.63%		0.83		25.90%		0.82		0.3492064663		0.003580		0.082%		6.4		6.404		6.5		100.95%		0.0008347609		0.004		0.165

		3500.00		0.08%		6.21		127000.0		0.3410597216		43314.6		0.0018%		10.34%		20.75%		8.00%		1.06%		23.21%		0.84		24.55%		0.83		0.4059215802		0.004139		0.095%		7.3		7.393		7.5		101.01%		0.0009641354		0.004		0.216

		4000.00		0.09%		7.10		127000.0		0.3918097216		49759.8		0.0018%		10.34%		19.30%		8.00%		0.92%		21.92%		0.85		23.33%		0.84		0.461815088		0.004690		0.107%		8.3		8.367		8.5		101.07%		0.001091827		0.005		0.267

		4500.00		0.10%		7.99		127000.0		0.4425597216		56205.1		0.0018%		10.34%		17.95%		8.00%		0.82%		20.73%		0.86		22.22%		0.85		0.517020397		0.005234		0.120%		9.3		9.330		9.4		101.12%		0.0012181341		0.005		0.318

		5000.00		0.11%		8.87		127000.0		0.4933097216		62650.3		0.0018%		10.34%		16.69%		8.00%		0.73%		19.65%		0.86		21.22%		0.85		0.5716557741		0.005772		0.132%		10.2		10.283		10.4		101.18%		0.0013433197		0.006		0.368

		5500.00		0.13%		9.76		127000.0		0.5440597216		69095.6		0.0018%		10.34%		15.53%		8.00%		0.66%		18.67%		0.87		20.31%		0.86		0.6258258738		0.006306		0.144%		11.2		11.228		11.4		101.24%		0.0014676141		0.006		0.419

		6000.00		0.14%		10.65		127000.0		0.5948097216		75540.8		0.0018%		10.34%		14.44%		8.00%		0.61%		17.77%		0.88		19.49%		0.86		0.6796230727		0.006836		0.157%		12.1		12.167		12.3		101.30%		0.0015912183		0.007		0.470

		6500.00		0.15%		11.54		127000.0		0.6455597216		81986.1		0.0018%		10.34%		13.43%		8.00%		0.56%		16.96%		0.88		18.75%		0.87		0.7331286172		0.007363		0.169%		13.1		13.100		13.3		101.35%		0.0017143062		0.007		0.521

		7000.00		0.16%		12.42		127000.0		0.6963097216		88431.3		0.0018%		10.34%		12.49%		8.00%		0.52%		16.23%		0.89		18.09%		0.87		0.7864136101		0.007888		0.181%		14.0		14.031		14.2		101.41%		0.0018370275		0.008		0.571

		7500.00		0.17%		13.31		127000.0		0.7470597216		94876.6		0.0018%		10.34%		11.61%		8.00%		0.48%		15.56%		0.89		17.50%		0.88		0.8395398684		0.008411		0.193%		14.9		14.958		15.2		101.46%		0.0019595092		0.009		0.622

		8000.00		0.18%		14.20		127000.0		0.7978097216		101321.8		0.0018%		10.34%		10.80%		8.00%		0.45%		14.96%		0.89		16.97%		0.88		0.8925606849		0.008934		0.205%		15.9		15.884		16.1		101.51%		0.0020818581		0.009		0.673

		8500.00		0.19%		15.09		127000.0		0.8485597216		107767.1		0.0018%		10.34%		10.05%		8.00%		0.43%		14.43%		0.90		16.50%		0.88		0.9455215204		0.009455		0.217%		16.8		16.809		17.1		101.56%		0.0022041625		0.010		0.724

		9000.00		0.21%		15.97		127000.0		0.8993097216		114212.3		0.0018%		10.34%		9.34%		8.00%		0.40%		13.94%		0.90		16.08%		0.89		0.9984606523		0.009977		0.229%		17.7		17.733		18.0		101.61%		0.0023264945		0.010		0.774

		9500.00		0.22%		16.86		127000.0		0.9500597216		120657.6		0.0018%		10.34%		8.69%		8.00%		0.38%		13.51%		0.90		15.71%		0.89		1.0514097969		0.010499		0.241%		18.6		18.658		19.0		101.66%		0.0024489112		0.011		0.825

		10000.00		0.23%		17.75		127000.0		1.0008097216		127102.8		0.0018%		10.34%		8.08%		8.00%		0.36%		13.13%		0.91		15.38%		0.89		1.1043947177		0.011021		0.253%		19.6		19.584		19.9		101.70%		0.0025714569		0.011		0.876

		10500.00		0.24%		18.63		127000.0		1.0515597216		133548.1		0.0018%		10.34%		7.70%		8.00%		0.34%		12.90%		0.91		15.18%		0.89		1.1583868103		0.011552		0.265%		20.5		20.527		20.9		101.72%		0.0026960436		0.012		0.927

		11000.00		0.25%		19.52		127000.0		1.1023097216		139993.3		0.0018%		10.34%		7.70%		8.00%		0.33%		12.90%		0.91		15.18%		0.89		1.2142887215		0.012103		0.277%		21.5		21.505		21.9		101.72%		0.0028244193		0.012		0.977

		11500.00		0.26%		20.41		127000.0		1.1530597216		146438.6		0.0018%		10.34%		7.70%		8.00%		0.31%		12.90%		0.91		15.18%		0.89		1.2701907934		0.012654		0.290%		22.5		22.482		22.9		101.72%		0.0029527952		0.013		1.028

		12000.00		0.27%		21.30		127000.0		1.2038097216		152883.8		0.0018%		10.34%		7.70%		8.00%		0.30%		12.90%		0.91		15.18%		0.89		1.3260930055		0.013205		0.303%		23.4		23.460		23.9		101.72%		0.0030811715		0.013		1.079

		12500.00		0.29%		22.18		127000.0		1.2545597216		159329.1		0.0018%		10.34%		7.70%		8.00%		0.29%		12.90%		0.91		15.18%		0.89		1.381995341		0.013756		0.315%		24.4		24.437		24.9		101.72%		0.003209548		0.014		1.130

		13000.00		0.30%		23.07		127000.0		1.3053097216		165774.3		0.0018%		10.34%		7.70%		8.00%		0.28%		12.90%		0.91		15.18%		0.89		1.4378977854		0.014306		0.328%		25.4		25.415		25.9		101.72%		0.0033379247		0.015		1.180

		13500.00		0.31%		23.96		127000.0		1.3560597216		172219.6		0.0018%		10.34%		7.70%		8.00%		0.27%		12.90%		0.91		15.18%		0.89		1.4938003265		0.014857		0.340%		26.4		26.392		26.8		101.72%		0.0034663016		0.015		1.231

		14000.00		0.32%		24.85		127000.0		1.4068097216		178664.8		0.0018%		10.34%		7.70%		8.00%		0.26%		12.90%		0.91		15.18%		0.89		1.5497029538		0.015408		0.353%		27.3		27.370		27.8		101.72%		0.0035946787		0.016		1.282

		14500.00		0.33%		25.73		127000.0		1.4575597216		185110.1		0.0018%		10.34%		7.70%		8.00%		0.25%		12.90%		0.91		15.18%		0.89		1.6056056583		0.015959		0.366%		28.3		28.347		28.8		101.72%		0.0037230559		0.016		1.333

		15000.00		0.34%		26.62		127000.0		1.5083097216		191555.3		0.0018%		10.34%		7.70%		8.00%		0.24%		12.90%		0.91		15.18%		0.89		1.6615084323		0.016509		0.378%		29.3		29.324		29.8		101.72%		0.0038514333		0.017		1.383

		15500.00		0.36%		27.51		127000.0		1.5590597216		198000.6		0.0018%		10.34%		7.70%		8.00%		0.23%		12.90%		0.91		15.18%		0.89		1.717411269		0.017060		0.391%		30.3		30.302		30.8		101.72%		0.0039798108		0.017		1.434

		16000.00		0.37%		28.40		127000.0		1.6098097216		204445.8		0.0018%		10.34%		7.70%		8.00%		0.22%		12.90%		0.91		15.18%		0.89		1.7733141624		0.017611		0.404%		31.3		31.279		31.8		101.72%		0.0041081884		0.018		1.485

		16500.00		0.38%		29.28		127000.0		1.6605597216		210891.1		0.0018%		10.34%		7.70%		8.00%		0.22%		12.90%		0.91		15.18%		0.89		1.8292171073		0.018162		0.416%		32.2		32.257		32.8		101.72%		0.0042365661		0.018		1.536

		17000.00		0.39%		30.17		127000.0		1.7113097216		217336.3		0.0018%		10.34%		7.70%		8.00%		0.21%		12.90%		0.91		15.18%		0.89		1.8851200992		0.018712		0.429%		33.2		33.234		33.8		101.72%		0.0043649439		0.019		1.586

		17500.00		0.40%		31.06		127000.0		1.7620597216		223781.6		0.0018%		10.34%		7.70%		8.00%		0.20%		12.90%		0.91		15.18%		0.89		1.9410231339		0.019263		0.441%		34.2		34.212		34.8		101.72%		0.0044933218		0.020		1.637

		18000.00		0.41%		31.94		127000.0		1.8128097216		230226.8		0.0018%		10.34%		7.70%		8.00%		0.20%		12.90%		0.91		15.18%		0.89		1.996926208		0.019814		0.454%		35.2		35.189		35.8		101.72%		0.0046216998		0.020		1.688

		18500.00		0.42%		32.83		127000.0		1.8635597216		236672.1		0.0018%		10.34%		7.70%		8.00%		0.19%		12.90%		0.91		15.18%		0.89		2.0528293182		0.020365		0.467%		36.1		36.167		36.8		101.72%		0.0047500779		0.021		1.739

		19000.00		0.44%		33.72		127000.0		1.9143097216		243117.3		0.0018%		10.34%		7.70%		8.00%		0.19%		12.90%		0.91		15.18%		0.89		2.1087324615		0.020915		0.479%		37.1		37.144		37.8		101.72%		0.004878456		0.021		1.789

		19500.00		0.45%		34.61		127000.0		1.9650597216		249562.6		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		0.91		15.18%		0.89		2.1646356355		0.021466		0.492%		38.1		38.122		38.8		101.72%		0.0050068342		0.022		1.840

		20000.00		0.46%		35.49		127000.0		2.0158097216		256007.8		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		0.91		15.18%		0.89		2.2205388379		0.022017		0.504%		39.1		39.099		39.8		101.72%		0.0051352124		0.022		1.891

		20500.00		0.47%		36.38		127000.0		2.0665597216		262453.1		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		0.91		15.18%		0.89		2.2764420665		0.022568		0.517%		40.1		40.076		40.8		101.72%		0.0052635907		0.023		1.942

		21000.00		0.48%		37.27		127000.0		2.1173097216		268898.3		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		0.91		15.18%		0.89		2.3323453194		0.023119		0.530%		41.0		41.054		41.8		101.72%		0.005391969		0.024		1.992

		21500.00		0.49%		38.16		127000.0		2.1680597216		275343.6		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		0.91		15.18%		0.89		2.388248595		0.023669		0.542%		42.0		42.031		42.8		101.72%		0.0055203474		0.024		2.043

		22000.00		0.50%		39.04		127000.0		2.2188097216		281788.8		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		0.91		15.18%		0.89		2.4441518916		0.024220		0.555%		43.0		43.009		43.8		101.72%		0.0056487258		0.025		2.094

		22500.00		0.52%		39.93		127000.0		2.2695597216		288234.1		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		0.91		15.18%		0.89		2.500055208		0.024771		0.568%		44.0		43.986		44.7		101.72%		0.0057771043		0.025		2.145

		23000.00		0.53%		40.82		127000.0		2.3203097216		294679.3		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		0.91		15.18%		0.89		2.5559585427		0.025322		0.580%		44.9		44.964		45.7		101.72%		0.0059054828		0.026		2.195

		23500.00		0.54%		41.71		127000.0		2.3710597216		301124.6		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.91		15.18%		0.89		2.6118618947		0.025872		0.593%		45.9		45.941		46.7		101.72%		0.0060338613		0.026		2.246

		24000.00		0.55%		42.59		127000.0		2.4218097216		307569.8		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.91		15.18%		0.89		2.6677652627		0.026423		0.605%		46.9		46.919		47.7		101.72%		0.0061622399		0.027		2.297

		24500.00		0.56%		43.48		127000.0		2.4725597216		314015.1		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.91		15.18%		0.89		2.7236686459		0.026974		0.618%		47.9		47.896		48.7		101.72%		0.0062906185		0.027		2.348

		25000.00		0.57%		44.37		127000.0		2.5233097216		320460.3		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		0.91		15.18%		0.89		2.7795720433		0.027525		0.631%		48.8		48.874		49.7		101.72%		0.0064189971		0.028		2.398





































































































































































































Table 2C 40 Metric

		Table 2 Helix Dosage  Class:				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		1										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		1.0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		3870.96		mm2								Sections between 3" & 4" the difference is

		Width		1000.00		mm

		Fy		500		Mpa								Sections between 2" & 3" the difference is

		Helix Density		7745.2		kg/m3								Sections between 1" & 2" the difference is

		f'c		40		Mpa

		αh		16.129		mm2

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev

		Ahf		Helix Test Area				0.2037023		0.00000362

		Hl		Helix Linear Term				101.50		10.5

		h		Height				127.00		10.16								calculated values				1.72%		0.87%

		Ho		Helix Orientation variation				(see below)



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-538.8		458.30

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		10.5





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(w/o h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/m2)		Volume Fraction		Helix Dosage (kg/m3)		Tension zone area using unit width
(mm2)		Tensile unit force
(Mpa)		Tensile force, FH
(N/m)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(Mpa)		# of Helix per unit area, Hu
(#/mm2)		Volume Fraction		Helix Dosage (kg/m3)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		2000.00		0.05%		3.55		127000.0		0.23		29270.5		0.0018%		10.34%		25.00%		8.00%		1.57%		27.10%		0.82		28.26%		0.81		0.2824231019		0.003		0.058%		4.4577		4.349		4.4		100.87%		0.0005664527		0.002		0.064

		2500.00		0.06%		4.44		127000.0		0.28		35715.8		0.0018%		10.34%		24.00%		8.00%		1.28%		26.16%		0.82		27.36%		0.81		0.342193056		0.003		0.071%		5.5		5.399		5.4		100.90%		0.000703306		0.003		0.115

		3000.00		0.07%		5.32		127000.0		0.33		42161.0		0.0018%		10.34%		22.32%		8.00%		1.09%		24.62%		0.83		25.89%		0.82		0.3993041752		0.004		0.084%		6.5		6.404		6.5		100.95%		0.000834717		0.004		0.165

		3500.00		0.08%		6.21		127000.0		0.38		48606.3		0.0018%		10.34%		20.75%		8.00%		0.94%		23.21%		0.84		24.55%		0.83		0.455495344		0.004		0.097%		7.5		7.392		7.5		101.01%		0.0009641015		0.004		0.216

		4000.00		0.09%		7.10		127000.0		0.43		55051.5		0.0018%		10.34%		19.30%		8.00%		0.83%		21.91%		0.85		23.33%		0.84		0.5109128439		0.005		0.109%		8.5		8.367		8.5		101.07%		0.0010917998		0.005		0.267

		4500.00		0.10%		7.99		127000.0		0.48		61496.8		0.0018%		10.34%		17.95%		8.00%		0.75%		20.73%		0.86		22.22%		0.85		0.5656862766		0.005		0.122%		9.4		9.330		9.4		101.12%		0.0012181116		0.005		0.318

		5000.00		0.11%		8.87		127000.0		0.53		67942.0		0.0018%		10.34%		16.69%		8.00%		0.67%		19.65%		0.86		21.22%		0.85		0.6199303462		0.006		0.134%		10.4		10.283		10.4		101.18%		0.0013433007		0.006		0.368

		5500.00		0.13%		9.76		127000.0		0.59		74387.3		0.0018%		10.34%		15.53%		8.00%		0.62%		18.67%		0.87		20.31%		0.86		0.6737464088		0.006		0.146%		11.3		11.228		11.4		101.24%		0.0014675977		0.006		0.419

		6000.00		0.14%		10.65		127000.0		0.64		80832.5		0.0018%		10.34%		14.44%		8.00%		0.57%		17.77%		0.88		19.49%		0.86		0.7272237968		0.007		0.158%		12.2		12.166		12.3		101.30%		0.001591204		0.007		0.470

		6500.00		0.15%		11.54		127000.0		0.69		87277.8		0.0018%		10.34%		13.43%		8.00%		0.53%		16.96%		0.88		18.75%		0.87		0.7804409441		0.007		0.170%		13.2		13.100		13.3		101.35%		0.0017142936		0.007		0.521

		7000.00		0.16%		12.42		127000.0		0.74		93723.0		0.0018%		10.34%		12.49%		8.00%		0.49%		16.22%		0.89		18.09%		0.87		0.8334663501		0.008		0.182%		14.1		14.030		14.2		101.41%		0.0018370163		0.008		0.571

		7500.00		0.17%		13.31		127000.0		0.79		100168.3		0.0018%		10.34%		11.61%		8.00%		0.46%		15.56%		0.89		17.50%		0.88		0.8863594154		0.008		0.194%		15.0		14.958		15.2		101.46%		0.0019594991		0.009		0.622

		8000.00		0.18%		14.20		127000.0		0.84		106613.5		0.0018%		10.34%		10.80%		8.00%		0.43%		14.96%		0.89		16.97%		0.88		0.939171184		0.009		0.206%		15.9		15.884		16.1		101.51%		0.0020818489		0.009		0.673

		8500.00		0.19%		15.09		127000.0		0.89		113058.8		0.0018%		10.34%		10.05%		8.00%		0.41%		14.43%		0.90		16.50%		0.88		0.9919450206		0.010		0.218%		16.9		16.809		17.1		101.56%		0.0022041543		0.010		0.724

		9000.00		0.21%		15.97		127000.0		0.94		119504.0		0.0018%		10.34%		9.34%		8.00%		0.38%		13.94%		0.90		16.08%		0.89		1.0447172457		0.010		0.230%		17.8		17.733		18.0		101.61%		0.0023264869		0.010		0.774

		9500.00		0.22%		16.86		127000.0		0.99		125949.3		0.0018%		10.34%		8.69%		8.00%		0.36%		13.51%		0.90		15.70%		0.89		1.0975177485		0.011		0.242%		18.7		18.658		19.0		101.66%		0.0024489043		0.011		0.825

		10000.00		0.23%		17.75		127000.0		1.04		132394.5		0.0018%		10.34%		8.08%		8.00%		0.35%		13.13%		0.91		15.38%		0.89		1.1503705879		0.011		0.253%		19.6		19.584		19.9		101.70%		0.0025714505		0.011		0.876

		10500.00		0.24%		18.63		127000.0		1.09		138839.8		0.0018%		10.34%		7.70%		8.00%		0.33%		12.90%		0.91		15.18%		0.89		1.2042832767		0.012		0.266%		20.6		20.527		20.9		101.72%		0.0026960377		0.012		0.927

		11000.00		0.25%		19.52		127000.0		1.14		145285.0		0.0018%		10.34%		7.70%		8.00%		0.32%		12.90%		0.91		15.18%		0.89		1.2601853214		0.012		0.278%		21.6		21.505		21.9		101.72%		0.0028244139		0.012		0.977

		11500.00		0.26%		20.41		127000.0		1.19		151730.3		0.0018%		10.34%		7.70%		8.00%		0.30%		12.90%		0.91		15.18%		0.89		1.3160875098		0.013		0.291%		22.5		22.482		22.9		101.72%		0.0029527903		0.013		1.028

		12000.00		0.27%		21.30		127000.0		1.25		158175.5		0.0018%		10.34%		7.70%		8.00%		0.29%		12.90%		0.91		15.18%		0.89		1.3719898243		0.013		0.304%		23.5		23.460		23.9		101.72%		0.003081167		0.013		1.079

		12500.00		0.29%		22.18		127000.0		1.30		164620.8		0.0018%		10.34%		7.70%		8.00%		0.28%		12.90%		0.91		15.18%		0.89		1.4278922501		0.014		0.316%		24.5		24.437		24.9		101.72%		0.0032095438		0.014		1.130

		13000.00		0.30%		23.07		127000.0		1.35		171066.0		0.0018%		10.34%		7.70%		8.00%		0.27%		12.90%		0.91		15.18%		0.89		1.4837947747		0.014		0.329%		25.5		25.415		25.9		101.72%		0.0033379208		0.015		1.180

		13500.00		0.31%		23.96		127000.0		1.40		177511.3		0.0018%		10.34%		7.70%		8.00%		0.26%		12.90%		0.91		15.18%		0.89		1.5396973873		0.015		0.341%		26.4		26.392		26.8		101.72%		0.003466298		0.015		1.231

		14000.00		0.32%		24.85		127000.0		1.45		183956.5		0.0018%		10.34%		7.70%		8.00%		0.25%		12.90%		0.91		15.18%		0.89		1.5956000786		0.015		0.354%		27.4		27.370		27.8		101.72%		0.0035946754		0.016		1.282

		14500.00		0.33%		25.73		127000.0		1.50		190401.8		0.0018%		10.34%		7.70%		8.00%		0.24%		12.90%		0.91		15.18%		0.89		1.6515028407		0.016		0.367%		28.4		28.347		28.8		101.72%		0.0037230528		0.016		1.333

		15000.00		0.34%		26.62		127000.0		1.55		196847.0		0.0018%		10.34%		7.70%		8.00%		0.23%		12.90%		0.91		15.18%		0.89		1.7074056666		0.017		0.379%		29.4		29.324		29.8		101.72%		0.0038514304		0.017		1.383

		15500.00		0.36%		27.51		127000.0		1.60		203292.3		0.0018%		10.34%		7.70%		8.00%		0.23%		12.90%		0.91		15.18%		0.89		1.7633085503		0.017		0.392%		30.4		30.302		30.8		101.72%		0.0039798081		0.017		1.434

		16000.00		0.37%		28.40		127000.0		1.65		209737.5		0.0018%		10.34%		7.70%		8.00%		0.22%		12.90%		0.91		15.18%		0.89		1.8192114863		0.018		0.404%		31.3		31.279		31.8		101.72%		0.0041081859		0.018		1.485

		16500.00		0.38%		29.28		127000.0		1.70		216182.8		0.0018%		10.34%		7.70%		8.00%		0.21%		12.90%		0.91		15.18%		0.89		1.8751144701		0.018		0.417%		32.3		32.257		32.8		101.72%		0.0042365637		0.018		1.536

		17000.00		0.39%		30.17		127000.0		1.75		222628.0		0.0018%		10.34%		7.70%		8.00%		0.21%		12.90%		0.91		15.18%		0.89		1.9310174975		0.019		0.430%		33.3		33.234		33.8		101.72%		0.0043649417		0.019		1.586

		17500.00		0.40%		31.06		127000.0		1.80		229073.3		0.0018%		10.34%		7.70%		8.00%		0.20%		12.90%		0.91		15.18%		0.89		1.9869205648		0.019		0.442%		34.3		34.212		34.8		101.72%		0.0044933197		0.020		1.637

		18000.00		0.41%		31.94		127000.0		1.85		235518.5		0.0018%		10.34%		7.70%		8.00%		0.19%		12.90%		0.91		15.18%		0.89		2.0428236687		0.020		0.455%		35.2		35.189		35.8		101.72%		0.0046216978		0.020		1.688

		18500.00		0.42%		32.83		127000.0		1.91		241963.8		0.0018%		10.34%		7.70%		8.00%		0.19%		12.90%		0.91		15.18%		0.89		2.0987268063		0.020		0.468%		36.2		36.167		36.8		101.72%		0.004750076		0.021		1.739

		19000.00		0.44%		33.72		127000.0		1.96		248409.0		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		0.91		15.18%		0.89		2.154629975		0.021		0.480%		37.2		37.144		37.8		101.72%		0.0048784542		0.021		1.789

		19500.00		0.45%		34.61		127000.0		2.01		254854.3		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		0.91		15.18%		0.89		2.2105331724		0.022		0.493%		38.2		38.122		38.8		101.72%		0.0050068325		0.022		1.840

		20000.00		0.46%		35.49		127000.0		2.06		261299.5		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		0.91		15.18%		0.89		2.2664363964		0.022		0.505%		39.1		39.099		39.8		101.72%		0.0051352108		0.022		1.891

		20500.00		0.47%		36.38		127000.0		2.11		267744.8		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		0.91		15.18%		0.89		2.3223396451		0.023		0.518%		40.1		40.076		40.8		101.72%		0.0052635891		0.023		1.942

		21000.00		0.48%		37.27		127000.0		2.16		274190.0		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		0.91		15.18%		0.89		2.3782429168		0.023		0.531%		41.1		41.054		41.8		101.72%		0.0053919676		0.024		1.992

		21500.00		0.49%		38.16		127000.0		2.21		280635.3		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		0.91		15.18%		0.89		2.4341462098		0.024		0.543%		42.1		42.031		42.8		101.72%		0.005520346		0.024		2.043

		22000.00		0.50%		39.04		127000.0		2.26		287080.5		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		0.91		15.18%		0.89		2.4900495227		0.024		0.556%		43.1		43.009		43.8		101.72%		0.0056487245		0.025		2.094

		22500.00		0.52%		39.93		127000.0		2.31		293525.8		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		0.91		15.18%		0.89		2.5459528543		0.025		0.569%		44.0		43.986		44.7		101.72%		0.005777103		0.025		2.145

		23000.00		0.53%		40.82		127000.0		2.36		299971.0		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.91		15.18%		0.89		2.6018562032		0.025		0.581%		45.0		44.964		45.7		101.72%		0.0059054816		0.026		2.195

		23500.00		0.54%		41.71		127000.0		2.41		306416.3		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.91		15.18%		0.89		2.6577595684		0.026		0.594%		46.0		45.941		46.7		101.72%		0.0060338602		0.026		2.246

		24000.00		0.55%		42.59		127000.0		2.46		312861.5		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.91		15.18%		0.89		2.713662949		0.026		0.606%		47.0		46.919		47.7		101.72%		0.0061622388		0.027		2.297

		24500.00		0.56%		43.48		127000.0		2.51		319306.8		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		0.91		15.18%		0.89		2.7695663439		0.027		0.619%		47.9		47.896		48.7		101.72%		0.0062906174		0.027		2.348

		25000.00		0.57%		44.37		127000.0		2.56		325752.0		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		0.91		15.18%		0.89		2.8254697524		0.028		0.632%		48.9		48.874		49.7		101.72%		0.0064189961		0.028		2.398





































































































































































































Table 2Cs 20 Metric

		Table 2 Helix Dosage  Class:				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		1										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		0.0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		3870.96		mm2								Sections between 3" & 4" the difference is

		Width		1000.00		mm

		Fy		500		Mpa								Sections between 2" & 3" the difference is

		Helix Density		7745.2		kg/m3								Sections between 1" & 2" the difference is

		f'c		20		Mpa

		αh		16.129		mm2

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev

		Ahf		Helix Test Area				0.2037023		0.00000362

		Hl		Helix Linear Term				101.50		10.5

		h		Height				127.00		10.16								calculated values				0.00%		0.00%

		Ho		Helix Orientation variation				(see below)



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-538.8		458.30

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		10.5





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(w/o h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/m2)		Volume Fraction		Helix Dosage (kg/m3)		Tension zone area using unit width
(mm2)		Tensile unit force
(Mpa)		Tensile force, FH
(N/m)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(Mpa)		# of Helix per unit area, Hu
(#/mm2)		Volume Fraction		Helix Dosage (kg/m3)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		2000.00		0.05%		3.55		127000.0		0.15		18687.2		0.0018%		10.34%		25.00%		8.00%		2.45%		27.17%		1.00		28.32%		1.00		0.147143055		0.002		0.046%		3.5494		3.549		3.5		100.00%		0.0004582729		0.002		0.064

		2500.00		0.06%		4.44		127000.0		0.20		25132.4		0.0018%		10.34%		24.00%		8.00%		1.82%		26.19%		1.00		27.39%		1.00		0.197893055		0.003		0.057%		4.4		4.437		4.4		100.00%		0.0005728411		0.003		0.115

		3000.00		0.07%		5.32		127000.0		0.25		31577.7		0.0018%		10.34%		22.32%		8.00%		1.45%		24.64%		1.00		25.91%		1.00		0.248643055		0.003		0.069%		5.3		5.324		5.3		100.00%		0.0006874093		0.003		0.165

		3500.00		0.08%		6.21		127000.0		0.30		38022.9		0.0018%		10.34%		20.75%		8.00%		1.21%		23.22%		1.00		24.56%		1.00		0.299393055		0.004		0.080%		6.2		6.211		6.2		100.00%		0.0008019776		0.004		0.216

		4000.00		0.09%		7.10		127000.0		0.35		44468.2		0.0018%		10.34%		19.30%		8.00%		1.03%		21.92%		1.00		23.34%		1.00		0.350143055		0.004		0.092%		7.1		7.099		7.1		100.00%		0.0009165458		0.004		0.267

		4500.00		0.10%		7.99		127000.0		0.40		50913.4		0.0018%		10.34%		17.95%		8.00%		0.90%		20.74%		1.00		22.23%		1.00		0.400893055		0.005		0.103%		8.0		7.986		8.0		100.00%		0.001031114		0.005		0.318

		5000.00		0.11%		8.87		127000.0		0.45		57358.7		0.0018%		10.34%		16.69%		8.00%		0.80%		19.66%		1.00		21.22%		1.00		0.451643055		0.005		0.115%		8.9		8.874		8.9		100.00%		0.0011456822		0.005		0.368

		5500.00		0.13%		9.76		127000.0		0.50		63803.9		0.0018%		10.34%		15.53%		8.00%		0.72%		18.67%		1.00		20.31%		1.00		0.502393055		0.006		0.126%		9.8		9.761		9.8		100.00%		0.0012602504		0.006		0.419

		6000.00		0.14%		10.65		127000.0		0.55		70249.2		0.0018%		10.34%		14.44%		8.00%		0.65%		17.77%		1.00		19.49%		1.00		0.553143055		0.006		0.137%		10.6		10.648		10.6		100.00%		0.0013748187		0.006		0.470

		6500.00		0.15%		11.54		127000.0		0.60		76694.4		0.0018%		10.34%		13.43%		8.00%		0.60%		16.96%		1.00		18.75%		1.00		0.603893055		0.007		0.149%		11.5		11.536		11.5		100.00%		0.0014893869		0.007		0.521

		7000.00		0.16%		12.42		127000.0		0.65		83139.7		0.0018%		10.34%		12.49%		8.00%		0.55%		16.23%		1.00		18.09%		1.00		0.654643055		0.007		0.160%		12.4		12.423		12.4		100.00%		0.0016039551		0.007		0.571

		7500.00		0.17%		13.31		127000.0		0.71		89584.9		0.0018%		10.34%		11.61%		8.00%		0.51%		15.56%		1.00		17.50%		1.00		0.705393055		0.008		0.172%		13.3		13.310		13.3		100.00%		0.0017185233		0.008		0.622

		8000.00		0.18%		14.20		127000.0		0.76		96030.2		0.0018%		10.34%		10.80%		8.00%		0.48%		14.96%		1.00		16.97%		1.00		0.756143055		0.008		0.183%		14.2		14.198		14.2		100.00%		0.0018330916		0.008		0.673

		8500.00		0.19%		15.09		127000.0		0.81		102475.4		0.0018%		10.34%		10.05%		8.00%		0.45%		14.43%		1.00		16.50%		1.00		0.806893055		0.009		0.195%		15.1		15.085		15.1		100.00%		0.0019476598		0.009		0.724

		9000.00		0.21%		15.97		127000.0		0.86		108920.7		0.0018%		10.34%		9.34%		8.00%		0.42%		13.95%		1.00		16.08%		1.00		0.857643055		0.009		0.206%		16.0		15.972		16.0		100.00%		0.002062228		0.009		0.774

		9500.00		0.22%		16.86		127000.0		0.91		115365.9		0.0018%		10.34%		8.69%		8.00%		0.40%		13.52%		1.00		15.71%		1.00		0.908393055		0.010		0.218%		16.9		16.860		16.9		100.00%		0.0021767962		0.010		0.825

		10000.00		0.23%		17.75		127000.0		0.96		121811.2		0.0018%		10.34%		8.08%		8.00%		0.38%		13.13%		1.00		15.38%		1.00		0.959143055		0.010		0.229%		17.7		17.747		17.7		100.00%		0.0022913645		0.010		0.876

		10500.00		0.24%		18.63		127000.0		1.01		128256.4		0.0018%		10.34%		7.70%		8.00%		0.36%		12.90%		1.00		15.18%		1.00		1.009893055		0.011		0.241%		18.6		18.634		18.6		100.00%		0.0024059327		0.011		0.927

		11000.00		0.25%		19.52		127000.0		1.06		134701.7		0.0018%		10.34%		7.70%		8.00%		0.34%		12.90%		1.00		15.18%		1.00		1.060643055		0.011		0.252%		19.5		19.522		19.5		100.00%		0.0025205009		0.011		0.977

		11500.00		0.26%		20.41		127000.0		1.11		141146.9		0.0018%		10.34%		7.70%		8.00%		0.32%		12.90%		1.00		15.18%		1.00		1.111393055		0.012		0.264%		20.4		20.409		20.4		100.00%		0.0026350691		0.012		1.028

		12000.00		0.27%		21.30		127000.0		1.16		147592.2		0.0018%		10.34%		7.70%		8.00%		0.31%		12.90%		1.00		15.18%		1.00		1.162143055		0.012		0.275%		21.3		21.296		21.3		100.00%		0.0027496373		0.012		1.079

		12500.00		0.29%		22.18		127000.0		1.21		154037.4		0.0018%		10.34%		7.70%		8.00%		0.30%		12.90%		1.00		15.18%		1.00		1.212893055		0.013		0.286%		22.2		22.184		22.2		100.00%		0.0028642056		0.013		1.130

		13000.00		0.30%		23.07		127000.0		1.26		160482.7		0.0018%		10.34%		7.70%		8.00%		0.29%		12.90%		1.00		15.18%		1.00		1.263643055		0.013		0.298%		23.1		23.071		23.1		100.00%		0.0029787738		0.013		1.180

		13500.00		0.31%		23.96		127000.0		1.31		166927.9		0.0018%		10.34%		7.70%		8.00%		0.27%		12.90%		1.00		15.18%		1.00		1.314393055		0.014		0.309%		24.0		23.959		24.0		100.00%		0.003093342		0.014		1.231

		14000.00		0.32%		24.85		127000.0		1.37		173373.2		0.0018%		10.34%		7.70%		8.00%		0.26%		12.90%		1.00		15.18%		1.00		1.365143055		0.014		0.321%		24.8		24.846		24.8		100.00%		0.0032079102		0.014		1.282

		14500.00		0.33%		25.73		127000.0		1.42		179818.4		0.0018%		10.34%		7.70%		8.00%		0.25%		12.90%		1.00		15.18%		1.00		1.415893055		0.015		0.332%		25.7		25.733		25.7		100.00%		0.0033224785		0.015		1.333

		15000.00		0.34%		26.62		127000.0		1.47		186263.7		0.0018%		10.34%		7.70%		8.00%		0.25%		12.90%		1.00		15.18%		1.00		1.466643055		0.015		0.344%		26.6		26.621		26.6		100.00%		0.0034370467		0.015		1.383

		15500.00		0.36%		27.51		127000.0		1.52		192708.9		0.0018%		10.34%		7.70%		8.00%		0.24%		12.90%		1.00		15.18%		1.00		1.517393055		0.016		0.355%		27.5		27.508		27.5		100.00%		0.0035516149		0.016		1.434

		16000.00		0.37%		28.40		127000.0		1.57		199154.2		0.0018%		10.34%		7.70%		8.00%		0.23%		12.90%		1.00		15.18%		1.00		1.568143055		0.016		0.367%		28.4		28.395		28.4		100.00%		0.0036661831		0.016		1.485

		16500.00		0.38%		29.28		127000.0		1.62		205599.4		0.0018%		10.34%		7.70%		8.00%		0.22%		12.90%		1.00		15.18%		1.00		1.618893055		0.017		0.378%		29.3		29.283		29.3		100.00%		0.0037807513		0.017		1.536

		17000.00		0.39%		30.17		127000.0		1.67		212044.7		0.0018%		10.34%		7.70%		8.00%		0.22%		12.90%		1.00		15.18%		1.00		1.669643055		0.017		0.390%		30.2		30.170		30.2		100.00%		0.0038953196		0.017		1.586

		17500.00		0.40%		31.06		127000.0		1.72		218489.9		0.0018%		10.34%		7.70%		8.00%		0.21%		12.90%		1.00		15.18%		1.00		1.720393055		0.018		0.401%		31.1		31.057		31.1		100.00%		0.0040098878		0.018		1.637

		18000.00		0.41%		31.94		127000.0		1.77		224935.2		0.0018%		10.34%		7.70%		8.00%		0.20%		12.90%		1.00		15.18%		1.00		1.771143055		0.018		0.412%		31.9		31.945		31.9		100.00%		0.004124456		0.018		1.688

		18500.00		0.42%		32.83		127000.0		1.82		231380.4		0.0018%		10.34%		7.70%		8.00%		0.20%		12.90%		1.00		15.18%		1.00		1.821893055		0.019		0.424%		32.8		32.832		32.8		100.00%		0.0042390242		0.019		1.739

		19000.00		0.44%		33.72		127000.0		1.87		237825.7		0.0018%		10.34%		7.70%		8.00%		0.19%		12.90%		1.00		15.18%		1.00		1.872643055		0.019		0.435%		33.7		33.719		33.7		100.00%		0.0043535925		0.019		1.789

		19500.00		0.45%		34.61		127000.0		1.92		244270.9		0.0018%		10.34%		7.70%		8.00%		0.19%		12.90%		1.00		15.18%		1.00		1.923393055		0.020		0.447%		34.6		34.607		34.6		100.00%		0.0044681607		0.020		1.840

		20000.00		0.46%		35.49		127000.0		1.97		250716.2		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		1.00		15.18%		1.00		1.974143055		0.020		0.458%		35.5		35.494		35.5		100.00%		0.0045827289		0.020		1.891

		20500.00		0.47%		36.38		127000.0		2.02		257161.4		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		1.00		15.18%		1.00		2.024893055		0.021		0.470%		36.4		36.382		36.4		100.00%		0.0046972971		0.021		1.942

		21000.00		0.48%		37.27		127000.0		2.08		263606.7		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		1.00		15.18%		1.00		2.075643055		0.021		0.481%		37.3		37.269		37.3		100.00%		0.0048118654		0.021		1.992

		21500.00		0.49%		38.16		127000.0		2.13		270051.9		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		1.00		15.18%		1.00		2.126393055		0.022		0.493%		38.2		38.156		38.2		100.00%		0.0049264336		0.022		2.043

		22000.00		0.50%		39.04		127000.0		2.18		276497.2		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		1.00		15.18%		1.00		2.177143055		0.022		0.504%		39.0		39.044		39.0		100.00%		0.0050410018		0.022		2.094

		22500.00		0.52%		39.93		127000.0		2.23		282942.4		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		1.00		15.18%		1.00		2.227893055		0.023		0.516%		39.9		39.931		39.9		100.00%		0.00515557		0.023		2.145

		23000.00		0.53%		40.82		127000.0		2.28		289387.7		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		1.00		15.18%		1.00		2.278643055		0.023		0.527%		40.8		40.818		40.8		100.00%		0.0052701382		0.023		2.195

		23500.00		0.54%		41.71		127000.0		2.33		295832.9		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.329393055		0.024		0.538%		41.7		41.706		41.7		100.00%		0.0053847065		0.024		2.246

		24000.00		0.55%		42.59		127000.0		2.38		302278.2		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.380143055		0.024		0.550%		42.6		42.593		42.6		100.00%		0.0054992747		0.024		2.297

		24500.00		0.56%		43.48		127000.0		2.43		308723.4		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.430893055		0.025		0.561%		43.5		43.480		43.5		100.00%		0.0056138429		0.025		2.348

		25000.00		0.57%		44.37		127000.0		2.48		315168.7		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.481643055		0.025		0.573%		44.4		44.368		44.4		100.00%		0.0057284111		0.025		2.398





































































































































































































Table 2Cs 30 Metric

		Table 2 Helix Dosage  Class:				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		1										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		0.0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		3870.96		mm2								Sections between 3" & 4" the difference is

		Width		1000.00		mm

		Fy		500		Mpa								Sections between 2" & 3" the difference is

		Helix Density		7745.2		kg/m3								Sections between 1" & 2" the difference is

		f'c		30		Mpa

		αh		16.129		mm2

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev

		Ahf		Helix Test Area				0.2037023		0.00000362

		Hl		Helix Linear Term				101.50		10.5

		h		Height				127.00		10.16								calculated values				0.00%		0.00%

		Ho		Helix Orientation variation				(see below)



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-538.8		458.30

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		10.5





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(w/o h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/m2)		Volume Fraction		Helix Dosage (kg/m3)		Tension zone area using unit width
(mm2)		Tensile unit force
(Mpa)		Tensile force, FH
(N/m)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(Mpa)		# of Helix per unit area, Hu
(#/mm2)		Volume Fraction		Helix Dosage (kg/m3)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		2000.00		0.05%		3.55		127000.0		0.1888097216		23978.8		0.0018%		10.34%		25.00%		8.00%		1.91%		27.12%		1.00		28.28%		1.00		0.1888097216		0.002		0.046%		3.5494		3.549		3.5		100.00%		0.0004582729		0.002		0.064

		2500.00		0.06%		4.44		127000.0		0.2395597216		30424.1		0.0018%		10.34%		24.00%		8.00%		1.51%		26.17%		1.00		27.37%		1.00		0.2395597216		0.003		0.057%		4.4		4.437		4.4		100.00%		0.0005728411		0.003		0.115

		3000.00		0.07%		5.32		127000.0		0.2903097216		36869.3		0.0018%		10.34%		22.32%		8.00%		1.24%		24.63%		1.00		25.90%		1.00		0.2903097216		0.003		0.069%		5.3		5.324		5.3		100.00%		0.0006874093		0.003		0.165

		3500.00		0.08%		6.21		127000.0		0.3410597216		43314.6		0.0018%		10.34%		20.75%		8.00%		1.06%		23.21%		1.00		24.55%		1.00		0.3410597216		0.004		0.080%		6.2		6.211		6.2		100.00%		0.0008019776		0.004		0.216

		4000.00		0.09%		7.10		127000.0		0.3918097216		49759.8		0.0018%		10.34%		19.30%		8.00%		0.92%		21.92%		1.00		23.33%		1.00		0.3918097216		0.004		0.092%		7.1		7.099		7.1		100.00%		0.0009165458		0.004		0.267

		4500.00		0.10%		7.99		127000.0		0.4425597216		56205.1		0.0018%		10.34%		17.95%		8.00%		0.82%		20.73%		1.00		22.22%		1.00		0.4425597216		0.005		0.103%		8.0		7.986		8.0		100.00%		0.001031114		0.005		0.318

		5000.00		0.11%		8.87		127000.0		0.4933097216		62650.3		0.0018%		10.34%		16.69%		8.00%		0.73%		19.65%		1.00		21.22%		1.00		0.4933097216		0.005		0.115%		8.9		8.874		8.9		100.00%		0.0011456822		0.005		0.368

		5500.00		0.13%		9.76		127000.0		0.5440597216		69095.6		0.0018%		10.34%		15.53%		8.00%		0.66%		18.67%		1.00		20.31%		1.00		0.5440597216		0.006		0.126%		9.8		9.761		9.8		100.00%		0.0012602504		0.006		0.419

		6000.00		0.14%		10.65		127000.0		0.5948097216		75540.8		0.0018%		10.34%		14.44%		8.00%		0.61%		17.77%		1.00		19.49%		1.00		0.5948097216		0.006		0.137%		10.6		10.648		10.6		100.00%		0.0013748187		0.006		0.470

		6500.00		0.15%		11.54		127000.0		0.6455597216		81986.1		0.0018%		10.34%		13.43%		8.00%		0.56%		16.96%		1.00		18.75%		1.00		0.6455597216		0.007		0.149%		11.5		11.536		11.5		100.00%		0.0014893869		0.007		0.521

		7000.00		0.16%		12.42		127000.0		0.6963097216		88431.3		0.0018%		10.34%		12.49%		8.00%		0.52%		16.23%		1.00		18.09%		1.00		0.6963097216		0.007		0.160%		12.4		12.423		12.4		100.00%		0.0016039551		0.007		0.571

		7500.00		0.17%		13.31		127000.0		0.7470597216		94876.6		0.0018%		10.34%		11.61%		8.00%		0.48%		15.56%		1.00		17.50%		1.00		0.7470597216		0.008		0.172%		13.3		13.310		13.3		100.00%		0.0017185233		0.008		0.622

		8000.00		0.18%		14.20		127000.0		0.7978097216		101321.8		0.0018%		10.34%		10.80%		8.00%		0.45%		14.96%		1.00		16.97%		1.00		0.7978097216		0.008		0.183%		14.2		14.198		14.2		100.00%		0.0018330916		0.008		0.673

		8500.00		0.19%		15.09		127000.0		0.8485597216		107767.1		0.0018%		10.34%		10.05%		8.00%		0.43%		14.43%		1.00		16.50%		1.00		0.8485597216		0.009		0.195%		15.1		15.085		15.1		100.00%		0.0019476598		0.009		0.724

		9000.00		0.21%		15.97		127000.0		0.8993097216		114212.3		0.0018%		10.34%		9.34%		8.00%		0.40%		13.94%		1.00		16.08%		1.00		0.8993097216		0.009		0.206%		16.0		15.972		16.0		100.00%		0.002062228		0.009		0.774

		9500.00		0.22%		16.86		127000.0		0.9500597216		120657.6		0.0018%		10.34%		8.69%		8.00%		0.38%		13.51%		1.00		15.71%		1.00		0.9500597216		0.010		0.218%		16.9		16.860		16.9		100.00%		0.0021767962		0.010		0.825

		10000.00		0.23%		17.75		127000.0		1.0008097216		127102.8		0.0018%		10.34%		8.08%		8.00%		0.36%		13.13%		1.00		15.38%		1.00		1.0008097216		0.010		0.229%		17.7		17.747		17.7		100.00%		0.0022913645		0.010		0.876

		10500.00		0.24%		18.63		127000.0		1.0515597216		133548.1		0.0018%		10.34%		7.70%		8.00%		0.34%		12.90%		1.00		15.18%		1.00		1.0515597216		0.011		0.241%		18.6		18.634		18.6		100.00%		0.0024059327		0.011		0.927

		11000.00		0.25%		19.52		127000.0		1.1023097216		139993.3		0.0018%		10.34%		7.70%		8.00%		0.33%		12.90%		1.00		15.18%		1.00		1.1023097216		0.011		0.252%		19.5		19.522		19.5		100.00%		0.0025205009		0.011		0.977

		11500.00		0.26%		20.41		127000.0		1.1530597216		146438.6		0.0018%		10.34%		7.70%		8.00%		0.31%		12.90%		1.00		15.18%		1.00		1.1530597216		0.012		0.264%		20.4		20.409		20.4		100.00%		0.0026350691		0.012		1.028

		12000.00		0.27%		21.30		127000.0		1.2038097216		152883.8		0.0018%		10.34%		7.70%		8.00%		0.30%		12.90%		1.00		15.18%		1.00		1.2038097216		0.012		0.275%		21.3		21.296		21.3		100.00%		0.0027496373		0.012		1.079

		12500.00		0.29%		22.18		127000.0		1.2545597216		159329.1		0.0018%		10.34%		7.70%		8.00%		0.29%		12.90%		1.00		15.18%		1.00		1.2545597216		0.013		0.286%		22.2		22.184		22.2		100.00%		0.0028642056		0.013		1.130

		13000.00		0.30%		23.07		127000.0		1.3053097216		165774.3		0.0018%		10.34%		7.70%		8.00%		0.28%		12.90%		1.00		15.18%		1.00		1.3053097216		0.013		0.298%		23.1		23.071		23.1		100.00%		0.0029787738		0.013		1.180

		13500.00		0.31%		23.96		127000.0		1.3560597216		172219.6		0.0018%		10.34%		7.70%		8.00%		0.27%		12.90%		1.00		15.18%		1.00		1.3560597216		0.014		0.309%		24.0		23.959		24.0		100.00%		0.003093342		0.014		1.231

		14000.00		0.32%		24.85		127000.0		1.4068097216		178664.8		0.0018%		10.34%		7.70%		8.00%		0.26%		12.90%		1.00		15.18%		1.00		1.4068097216		0.014		0.321%		24.8		24.846		24.8		100.00%		0.0032079102		0.014		1.282

		14500.00		0.33%		25.73		127000.0		1.4575597216		185110.1		0.0018%		10.34%		7.70%		8.00%		0.25%		12.90%		1.00		15.18%		1.00		1.4575597216		0.015		0.332%		25.7		25.733		25.7		100.00%		0.0033224785		0.015		1.333

		15000.00		0.34%		26.62		127000.0		1.5083097216		191555.3		0.0018%		10.34%		7.70%		8.00%		0.24%		12.90%		1.00		15.18%		1.00		1.5083097216		0.015		0.344%		26.6		26.621		26.6		100.00%		0.0034370467		0.015		1.383

		15500.00		0.36%		27.51		127000.0		1.5590597216		198000.6		0.0018%		10.34%		7.70%		8.00%		0.23%		12.90%		1.00		15.18%		1.00		1.5590597216		0.016		0.355%		27.5		27.508		27.5		100.00%		0.0035516149		0.016		1.434

		16000.00		0.37%		28.40		127000.0		1.6098097216		204445.8		0.0018%		10.34%		7.70%		8.00%		0.22%		12.90%		1.00		15.18%		1.00		1.6098097216		0.016		0.367%		28.4		28.395		28.4		100.00%		0.0036661831		0.016		1.485

		16500.00		0.38%		29.28		127000.0		1.6605597216		210891.1		0.0018%		10.34%		7.70%		8.00%		0.22%		12.90%		1.00		15.18%		1.00		1.6605597216		0.017		0.378%		29.3		29.283		29.3		100.00%		0.0037807513		0.017		1.536

		17000.00		0.39%		30.17		127000.0		1.7113097216		217336.3		0.0018%		10.34%		7.70%		8.00%		0.21%		12.90%		1.00		15.18%		1.00		1.7113097216		0.017		0.390%		30.2		30.170		30.2		100.00%		0.0038953196		0.017		1.586

		17500.00		0.40%		31.06		127000.0		1.7620597216		223781.6		0.0018%		10.34%		7.70%		8.00%		0.20%		12.90%		1.00		15.18%		1.00		1.7620597216		0.018		0.401%		31.1		31.057		31.1		100.00%		0.0040098878		0.018		1.637

		18000.00		0.41%		31.94		127000.0		1.8128097216		230226.8		0.0018%		10.34%		7.70%		8.00%		0.20%		12.90%		1.00		15.18%		1.00		1.8128097216		0.018		0.412%		31.9		31.945		31.9		100.00%		0.004124456		0.018		1.688

		18500.00		0.42%		32.83		127000.0		1.8635597216		236672.1		0.0018%		10.34%		7.70%		8.00%		0.19%		12.90%		1.00		15.18%		1.00		1.8635597216		0.019		0.424%		32.8		32.832		32.8		100.00%		0.0042390242		0.019		1.739

		19000.00		0.44%		33.72		127000.0		1.9143097216		243117.3		0.0018%		10.34%		7.70%		8.00%		0.19%		12.90%		1.00		15.18%		1.00		1.9143097216		0.019		0.435%		33.7		33.719		33.7		100.00%		0.0043535925		0.019		1.789

		19500.00		0.45%		34.61		127000.0		1.9650597216		249562.6		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		1.00		15.18%		1.00		1.9650597216		0.020		0.447%		34.6		34.607		34.6		100.00%		0.0044681607		0.020		1.840

		20000.00		0.46%		35.49		127000.0		2.0158097216		256007.8		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		1.00		15.18%		1.00		2.0158097216		0.020		0.458%		35.5		35.494		35.5		100.00%		0.0045827289		0.020		1.891

		20500.00		0.47%		36.38		127000.0		2.0665597216		262453.1		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		1.00		15.18%		1.00		2.0665597216		0.021		0.470%		36.4		36.382		36.4		100.00%		0.0046972971		0.021		1.942

		21000.00		0.48%		37.27		127000.0		2.1173097216		268898.3		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		1.00		15.18%		1.00		2.1173097216		0.021		0.481%		37.3		37.269		37.3		100.00%		0.0048118654		0.021		1.992

		21500.00		0.49%		38.16		127000.0		2.1680597216		275343.6		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		1.00		15.18%		1.00		2.1680597216		0.022		0.493%		38.2		38.156		38.2		100.00%		0.0049264336		0.022		2.043

		22000.00		0.50%		39.04		127000.0		2.2188097216		281788.8		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		1.00		15.18%		1.00		2.2188097216		0.022		0.504%		39.0		39.044		39.0		100.00%		0.0050410018		0.022		2.094

		22500.00		0.52%		39.93		127000.0		2.2695597216		288234.1		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		1.00		15.18%		1.00		2.2695597216		0.023		0.516%		39.9		39.931		39.9		100.00%		0.00515557		0.023		2.145

		23000.00		0.53%		40.82		127000.0		2.3203097216		294679.3		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		1.00		15.18%		1.00		2.3203097216		0.023		0.527%		40.8		40.818		40.8		100.00%		0.0052701382		0.023		2.195

		23500.00		0.54%		41.71		127000.0		2.3710597216		301124.6		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.3710597216		0.024		0.538%		41.7		41.706		41.7		100.00%		0.0053847065		0.024		2.246

		24000.00		0.55%		42.59		127000.0		2.4218097216		307569.8		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.4218097216		0.024		0.550%		42.6		42.593		42.6		100.00%		0.0054992747		0.024		2.297

		24500.00		0.56%		43.48		127000.0		2.4725597216		314015.1		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.4725597216		0.025		0.561%		43.5		43.480		43.5		100.00%		0.0056138429		0.025		2.348

		25000.00		0.57%		44.37		127000.0		2.5233097216		320460.3		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		1.00		15.18%		1.00		2.5233097216		0.025		0.573%		44.4		44.368		44.4		100.00%		0.0057284111		0.025		2.398





































































































































































































Table 2Cs 40 Metric

		Table 2 Helix Dosage  Class:				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		1										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		0.0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		3870.96		mm2								Sections between 3" & 4" the difference is

		Width		1000.00		mm

		Fy		500		Mpa								Sections between 2" & 3" the difference is

		Helix Density		7745.2		kg/m3								Sections between 1" & 2" the difference is

		f'c		40		Mpa

		αh		16.129		mm2

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev

		Ahf		Helix Test Area				0.2037023		0.00000362

		Hl		Helix Linear Term				101.50		10.5

		h		Height				127.00		10.16								calculated values				0.00%		0.00%

		Ho		Helix Orientation variation				(see below)



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-538.8		458.30

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		10.5





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(w/o h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/m2)		Volume Fraction		Helix Dosage (kg/m3)		Tension zone area using unit width
(mm2)		Tensile unit force
(Mpa)		Tensile force, FH
(N/m)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(Mpa)		# of Helix per unit area, Hu
(#/mm2)		Volume Fraction		Helix Dosage (kg/m3)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		2000.00		0.05%		3.55		127000.0		0.23		29270.5		0.0018%		10.34%		25.00%		8.00%		1.57%		27.10%		1.00		28.26%		1.00		0.2304763883		0.002		0.046%		3.5494		3.549		3.5		100.00%		0.0004582729		0.002		0.064

		2500.00		0.06%		4.44		127000.0		0.28		35715.8		0.0018%		10.34%		24.00%		8.00%		1.28%		26.16%		1.00		27.36%		1.00		0.2812263883		0.003		0.057%		4.4		4.437		4.4		100.00%		0.0005728411		0.003		0.115

		3000.00		0.07%		5.32		127000.0		0.33		42161.0		0.0018%		10.34%		22.32%		8.00%		1.09%		24.62%		1.00		25.89%		1.00		0.3319763883		0.003		0.069%		5.3		5.324		5.3		100.00%		0.0006874093		0.003		0.165

		3500.00		0.08%		6.21		127000.0		0.38		48606.3		0.0018%		10.34%		20.75%		8.00%		0.94%		23.21%		1.00		24.55%		1.00		0.3827263883		0.004		0.080%		6.2		6.211		6.2		100.00%		0.0008019776		0.004		0.216

		4000.00		0.09%		7.10		127000.0		0.43		55051.5		0.0018%		10.34%		19.30%		8.00%		0.83%		21.91%		1.00		23.33%		1.00		0.4334763883		0.004		0.092%		7.1		7.099		7.1		100.00%		0.0009165458		0.004		0.267

		4500.00		0.10%		7.99		127000.0		0.48		61496.8		0.0018%		10.34%		17.95%		8.00%		0.75%		20.73%		1.00		22.22%		1.00		0.4842263883		0.005		0.103%		8.0		7.986		8.0		100.00%		0.001031114		0.005		0.318

		5000.00		0.11%		8.87		127000.0		0.53		67942.0		0.0018%		10.34%		16.69%		8.00%		0.67%		19.65%		1.00		21.22%		1.00		0.5349763883		0.005		0.115%		8.9		8.874		8.9		100.00%		0.0011456822		0.005		0.368

		5500.00		0.13%		9.76		127000.0		0.59		74387.3		0.0018%		10.34%		15.53%		8.00%		0.62%		18.67%		1.00		20.31%		1.00		0.5857263883		0.006		0.126%		9.8		9.761		9.8		100.00%		0.0012602504		0.006		0.419

		6000.00		0.14%		10.65		127000.0		0.64		80832.5		0.0018%		10.34%		14.44%		8.00%		0.57%		17.77%		1.00		19.49%		1.00		0.6364763883		0.006		0.137%		10.6		10.648		10.6		100.00%		0.0013748187		0.006		0.470

		6500.00		0.15%		11.54		127000.0		0.69		87277.8		0.0018%		10.34%		13.43%		8.00%		0.53%		16.96%		1.00		18.75%		1.00		0.6872263883		0.007		0.149%		11.5		11.536		11.5		100.00%		0.0014893869		0.007		0.521

		7000.00		0.16%		12.42		127000.0		0.74		93723.0		0.0018%		10.34%		12.49%		8.00%		0.49%		16.22%		1.00		18.09%		1.00		0.7379763883		0.007		0.160%		12.4		12.423		12.4		100.00%		0.0016039551		0.007		0.571

		7500.00		0.17%		13.31		127000.0		0.79		100168.3		0.0018%		10.34%		11.61%		8.00%		0.46%		15.56%		1.00		17.50%		1.00		0.7887263883		0.008		0.172%		13.3		13.310		13.3		100.00%		0.0017185233		0.008		0.622

		8000.00		0.18%		14.20		127000.0		0.84		106613.5		0.0018%		10.34%		10.80%		8.00%		0.43%		14.96%		1.00		16.97%		1.00		0.8394763883		0.008		0.183%		14.2		14.198		14.2		100.00%		0.0018330916		0.008		0.673

		8500.00		0.19%		15.09		127000.0		0.89		113058.8		0.0018%		10.34%		10.05%		8.00%		0.41%		14.43%		1.00		16.50%		1.00		0.8902263883		0.009		0.195%		15.1		15.085		15.1		100.00%		0.0019476598		0.009		0.724

		9000.00		0.21%		15.97		127000.0		0.94		119504.0		0.0018%		10.34%		9.34%		8.00%		0.38%		13.94%		1.00		16.08%		1.00		0.9409763883		0.009		0.206%		16.0		15.972		16.0		100.00%		0.002062228		0.009		0.774

		9500.00		0.22%		16.86		127000.0		0.99		125949.3		0.0018%		10.34%		8.69%		8.00%		0.36%		13.51%		1.00		15.70%		1.00		0.9917263883		0.010		0.218%		16.9		16.860		16.9		100.00%		0.0021767962		0.010		0.825

		10000.00		0.23%		17.75		127000.0		1.04		132394.5		0.0018%		10.34%		8.08%		8.00%		0.35%		13.13%		1.00		15.38%		1.00		1.0424763883		0.010		0.229%		17.7		17.747		17.7		100.00%		0.0022913645		0.010		0.876

		10500.00		0.24%		18.63		127000.0		1.09		138839.8		0.0018%		10.34%		7.70%		8.00%		0.33%		12.90%		1.00		15.18%		1.00		1.0932263883		0.011		0.241%		18.6		18.634		18.6		100.00%		0.0024059327		0.011		0.927

		11000.00		0.25%		19.52		127000.0		1.14		145285.0		0.0018%		10.34%		7.70%		8.00%		0.32%		12.90%		1.00		15.18%		1.00		1.1439763883		0.011		0.252%		19.5		19.522		19.5		100.00%		0.0025205009		0.011		0.977

		11500.00		0.26%		20.41		127000.0		1.19		151730.3		0.0018%		10.34%		7.70%		8.00%		0.30%		12.90%		1.00		15.18%		1.00		1.1947263883		0.012		0.264%		20.4		20.409		20.4		100.00%		0.0026350691		0.012		1.028

		12000.00		0.27%		21.30		127000.0		1.25		158175.5		0.0018%		10.34%		7.70%		8.00%		0.29%		12.90%		1.00		15.18%		1.00		1.2454763883		0.012		0.275%		21.3		21.296		21.3		100.00%		0.0027496373		0.012		1.079

		12500.00		0.29%		22.18		127000.0		1.30		164620.8		0.0018%		10.34%		7.70%		8.00%		0.28%		12.90%		1.00		15.18%		1.00		1.2962263883		0.013		0.286%		22.2		22.184		22.2		100.00%		0.0028642056		0.013		1.130

		13000.00		0.30%		23.07		127000.0		1.35		171066.0		0.0018%		10.34%		7.70%		8.00%		0.27%		12.90%		1.00		15.18%		1.00		1.3469763883		0.013		0.298%		23.1		23.071		23.1		100.00%		0.0029787738		0.013		1.180

		13500.00		0.31%		23.96		127000.0		1.40		177511.3		0.0018%		10.34%		7.70%		8.00%		0.26%		12.90%		1.00		15.18%		1.00		1.3977263883		0.014		0.309%		24.0		23.959		24.0		100.00%		0.003093342		0.014		1.231

		14000.00		0.32%		24.85		127000.0		1.45		183956.5		0.0018%		10.34%		7.70%		8.00%		0.25%		12.90%		1.00		15.18%		1.00		1.4484763883		0.014		0.321%		24.8		24.846		24.8		100.00%		0.0032079102		0.014		1.282

		14500.00		0.33%		25.73		127000.0		1.50		190401.8		0.0018%		10.34%		7.70%		8.00%		0.24%		12.90%		1.00		15.18%		1.00		1.4992263883		0.015		0.332%		25.7		25.733		25.7		100.00%		0.0033224785		0.015		1.333

		15000.00		0.34%		26.62		127000.0		1.55		196847.0		0.0018%		10.34%		7.70%		8.00%		0.23%		12.90%		1.00		15.18%		1.00		1.5499763883		0.015		0.344%		26.6		26.621		26.6		100.00%		0.0034370467		0.015		1.383

		15500.00		0.36%		27.51		127000.0		1.60		203292.3		0.0018%		10.34%		7.70%		8.00%		0.23%		12.90%		1.00		15.18%		1.00		1.6007263883		0.016		0.355%		27.5		27.508		27.5		100.00%		0.0035516149		0.016		1.434

		16000.00		0.37%		28.40		127000.0		1.65		209737.5		0.0018%		10.34%		7.70%		8.00%		0.22%		12.90%		1.00		15.18%		1.00		1.6514763883		0.016		0.367%		28.4		28.395		28.4		100.00%		0.0036661831		0.016		1.485

		16500.00		0.38%		29.28		127000.0		1.70		216182.8		0.0018%		10.34%		7.70%		8.00%		0.21%		12.90%		1.00		15.18%		1.00		1.7022263883		0.017		0.378%		29.3		29.283		29.3		100.00%		0.0037807513		0.017		1.536

		17000.00		0.39%		30.17		127000.0		1.75		222628.0		0.0018%		10.34%		7.70%		8.00%		0.21%		12.90%		1.00		15.18%		1.00		1.7529763883		0.017		0.390%		30.2		30.170		30.2		100.00%		0.0038953196		0.017		1.586

		17500.00		0.40%		31.06		127000.0		1.80		229073.3		0.0018%		10.34%		7.70%		8.00%		0.20%		12.90%		1.00		15.18%		1.00		1.8037263883		0.018		0.401%		31.1		31.057		31.1		100.00%		0.0040098878		0.018		1.637

		18000.00		0.41%		31.94		127000.0		1.85		235518.5		0.0018%		10.34%		7.70%		8.00%		0.19%		12.90%		1.00		15.18%		1.00		1.8544763883		0.018		0.412%		31.9		31.945		31.9		100.00%		0.004124456		0.018		1.688

		18500.00		0.42%		32.83		127000.0		1.91		241963.8		0.0018%		10.34%		7.70%		8.00%		0.19%		12.90%		1.00		15.18%		1.00		1.9052263883		0.019		0.424%		32.8		32.832		32.8		100.00%		0.0042390242		0.019		1.739

		19000.00		0.44%		33.72		127000.0		1.96		248409.0		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		1.00		15.18%		1.00		1.9559763883		0.019		0.435%		33.7		33.719		33.7		100.00%		0.0043535925		0.019		1.789

		19500.00		0.45%		34.61		127000.0		2.01		254854.3		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		1.00		15.18%		1.00		2.0067263883		0.020		0.447%		34.6		34.607		34.6		100.00%		0.0044681607		0.020		1.840

		20000.00		0.46%		35.49		127000.0		2.06		261299.5		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		1.00		15.18%		1.00		2.0574763883		0.020		0.458%		35.5		35.494		35.5		100.00%		0.0045827289		0.020		1.891

		20500.00		0.47%		36.38		127000.0		2.11		267744.8		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		1.00		15.18%		1.00		2.1082263883		0.021		0.470%		36.4		36.382		36.4		100.00%		0.0046972971		0.021		1.942

		21000.00		0.48%		37.27		127000.0		2.16		274190.0		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		1.00		15.18%		1.00		2.1589763883		0.021		0.481%		37.3		37.269		37.3		100.00%		0.0048118654		0.021		1.992

		21500.00		0.49%		38.16		127000.0		2.21		280635.3		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		1.00		15.18%		1.00		2.2097263883		0.022		0.493%		38.2		38.156		38.2		100.00%		0.0049264336		0.022		2.043

		22000.00		0.50%		39.04		127000.0		2.26		287080.5		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		1.00		15.18%		1.00		2.2604763883		0.022		0.504%		39.0		39.044		39.0		100.00%		0.0050410018		0.022		2.094

		22500.00		0.52%		39.93		127000.0		2.31		293525.8		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		1.00		15.18%		1.00		2.3112263883		0.023		0.516%		39.9		39.931		39.9		100.00%		0.00515557		0.023		2.145

		23000.00		0.53%		40.82		127000.0		2.36		299971.0		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.3619763883		0.023		0.527%		40.8		40.818		40.8		100.00%		0.0052701382		0.023		2.195

		23500.00		0.54%		41.71		127000.0		2.41		306416.3		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.4127263883		0.024		0.538%		41.7		41.706		41.7		100.00%		0.0053847065		0.024		2.246

		24000.00		0.55%		42.59		127000.0		2.46		312861.5		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.4634763883		0.024		0.550%		42.6		42.593		42.6		100.00%		0.0054992747		0.024		2.297

		24500.00		0.56%		43.48		127000.0		2.51		319306.8		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		1.00		15.18%		1.00		2.5142263883		0.025		0.561%		43.5		43.480		43.5		100.00%		0.0056138429		0.025		2.348

		25000.00		0.57%		44.37		127000.0		2.56		325752.0		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		1.00		15.18%		1.00		2.5649763883		0.025		0.573%		44.4		44.368		44.4		100.00%		0.0057284111		0.025		2.398






































































































































































































Combined Tables Imp

				Table 1: TMSR replacement - Imperial																Table 2: Helix micro rebar dosage rate - Imperial																												Table 3: Helix micro rebar tensile force - Imperial

				Fy = 60 ksi		Nominal number of TMSR required 														Number of Helix per unit area in tension (Helix/in2)		Helix dosage rate, ɸHd (lb/yd3)																										Number of Helix per unit area in tension (Helix/in2)		Provided Helix unit tensile stress, ɸFht  (psi )

				 Nominal area of steel in tension
As  (in²/ft)		3000 psi 				4000 psi				5000 psi								3000 psi 								4000 psi								5000 psi												3000 psi 								4000 psi								5000 psi

						Class A & B		Class C & Cs		Class A & B		Class C & Cs		Class A & B		Class C & Cs						Class A		Class B		Class C		Class Cs		Class A		Class B		Class C		Class Cs		Class A		Class B		Class C		Class Cs						Class A		Class B		Class C		Class Cs		Class A		Class B		Class C		Class Cs		Class A		Class B		Class C		Class Cs

																				1.18		5.5		7.2		6.4		5.5		5.5		7.3		6.6		5.5		5.5		7.5		6.8		5.5				1.18		46.2		62.8		23.8		19.2		50.3		68.4		28.9		23.4		54.5		74.7		34.0		27.6

																				1.25		5.8		7.6		6.8		5.8		5.8		7.7		7.0		5.8		5.8		8.0		7.2		5.8				1.25		49.4		67.1		25.8		20.8		53.5		72.7		30.8		25.0		57.7		79.0		35.9		29.2

																				1.43		6.6		8.7		7.8		6.6		6.6		8.9		8.0		6.6		6.6		9.1		8.2		6.6				1.43		57.6		78.2		30.8		24.9		61.7		83.8		35.8		29.1		65.9		90.3		40.9		33.3

																				1.50		7.0		9.1		8.2		7.0		7.0		9.3		8.4		7.0		7.0		9.6		8.6		7.0				1.50		60.8		82.2		32.6		26.5		64.9		87.8		37.7		30.7		69.1		94.7		42.7		34.9

																				1.53		7.1		9.3		8.3		7.1		7.1		9.5		8.5		7.1		7.1		9.7		8.7		7.1				1.53		62.1		83.9		33.4		27.2		66.3		89.5		38.5		31.4		70.5		96.5		43.5		35.6

																				1.75		8.1		10.6		9.5		8.1		8.1		10.7		9.7		8.1		8.1		11.0		9.9		8.1				1.75		72.2		96.2		39.2		32.2		76.4		101.8		44.2		36.4		80.5		108.8		49.2		40.6

																				2.00		9.3		12.0		10.8		9.3		9.3		12.1		11.0		9.3		9.3		12.4		11.2		9.3				2.00		83.6		110.0		45.7		38.0		87.8		115.4		50.7		42.1		91.9		122.6		55.7		46.3

																				2.25		10.4		13.3		12.1		10.4		10.4		13.4		12.3		10.4		10.4		13.7		12.5		10.4				2.25		95.0		123.4		52.1		43.7		99.2		128.9		57.0		47.8		103.3		136.0		62.0		52.0

																				2.50		11.6		14.7		13.4		11.6		11.6		14.8		13.6		11.6		11.6		15.1		13.7		11.6				2.50		106.4		136.7		58.4		49.4		110.6		142.0		63.3		53.5		114.7		149.0		68.2		57.7

																				2.75		12.8		16.0		14.7		12.8		12.8		16.1		14.9		12.8		12.8		16.6		15.0		12.8				2.75		117.8		149.7		64.7		55.1		122.0		155.0		69.6		59.2		126.2		163.8		74.5		63.4

																				3.00		13.9		17.3		16.0		13.9		13.9		17.4		16.1		13.9		13.9		17.9		16.2		13.9				3.00		129.2		162.6		70.9		60.8		133.4		167.8		75.8		64.9		137.6		176.4		80.6		69.1

																				3.25		15.1		18.6		17.2		15.1		15.1		18.7		17.4		15.1		15.1		19.1		17.5		15.1				3.25		140.6		175.3		77.1		66.5		144.8		180.5		81.9		70.6		149.0		188.6		86.7		74.8

																				3.50		16.2		19.9		18.5		16.2		16.2		20.0		18.6		16.2		16.2		20.6		18.7		16.2				3.50		152.1		187.9		83.2		72.2		156.2		193.0		88.0		76.4		160.4		203.0		92.8		80.5

																				3.75		17.4		21.1		19.7		17.4		17.4		21.2		19.8		17.4		17.4		21.8		19.9		17.4				3.75		163.5		200.4		89.3		77.9		167.6		205.5		94.0		82.1		171.8		214.7		98.8		86.2

																				4.00		18.5		22.4		20.9		18.5		18.5		22.5		21.1		18.5		18.5		22.9		21.2		18.5				4.00		174.9		212.8		95.3		83.6		179.0		217.8		100.1		87.8		183.2		226.2		104.8		91.9

																				4.25		19.7		23.6		22.2		19.7		19.7		23.7		22.3		19.7		19.7		24.3		22.4		19.7				4.25		186.3		225.1		101.4		89.3		190.5		230.1		106.1		93.5		194.6		240.3		110.8		97.6

																				4.50		20.9		24.9		23.4		20.9		20.9		25.0		23.5		20.9		20.9		25.5		23.6		20.9				4.50		197.7		237.4		107.4		95.0		201.9		242.4		112.1		99.2		206.0		251.3		116.8		103.3

																				4.75		22.0		26.1		24.6		22.0		22.0		26.2		24.7		22.0		22.0		26.9		24.8		22.0				4.75		209.1		249.6		113.4		100.7		213.3		254.5		118.1		104.9		217.4		265.2		122.7		109.0

																				5.00		23.2		27.4		25.8		23.2		23.2		27.5		25.9		23.2		23.2		28.3		26.0		23.2				5.00		220.5		261.8		119.4		106.4		224.7		266.7		124.0		110.6		228.8		279.1		128.7		114.7

																				5.25		24.3		28.6		27.0		24.3		24.3		28.7		27.1		24.3		24.3		29.3		27.2		24.3				5.25		231.9		273.9		125.3		112.1		236.1		278.8		130.0		116.3		240.3		289.5		134.6		120.5

																				5.50		25.5		29.8		28.2		25.5		25.5		29.9		28.3		25.5		25.5		30.7		28.4		25.5				5.50		243.3		286.1		131.3		117.8		247.5		291.0		135.9		122.0		251.7		303.2		140.6		126.2

																				5.75		26.7		31.1		29.5		26.7		26.7		31.2		29.5		26.7		26.7		32.1		29.6		26.7				5.75		254.7		298.2		137.3		123.5		258.9		303.1		141.9		127.7		263.1		317.0		146.5		131.9

																				6.00		27.8		32.3		30.7		27.8		27.8		32.4		30.8		27.8		27.8		33.1		30.8		27.8				6.00		266.2		310.4		143.2		129.2		270.3		315.2		147.8		133.4		274.5		326.8		152.5		137.6

																				6.25		29.0		33.5		31.9		29.0		29.0		33.6		32.0		29.0		29.0		34.5		32.1		29.0				6.25		277.6		322.5		149.2		134.9		281.7		327.4		153.8		139.1		285.9		340.4		158.4		143.3

																				6.50		30.1		34.8		33.1		30.1		30.1		34.9		33.2		30.1		30.1		35.9		33.3		30.1				6.50		289.0		334.7		155.2		140.6		293.1		339.5		159.8		144.8		297.3		353.9		164.4		149.0

																				6.75		31.3		36.1		34.3		31.3		31.3		36.1		34.4		31.3		31.3		37.3		34.5		31.3				6.75		300.4		347.2		161.2		146.3		304.6		352.0		165.8		150.5		308.7		367.5		170.4		154.7

																				7.00		32.5		37.4		35.6		32.5		32.5		37.5		35.7		32.5		32.5		38.7		35.8		32.5				7.00		311.8		360.4		167.5		152.1		316.0		365.2		172.1		156.2		320.1		381.1		176.7		160.4

																				7.25		33.6		38.7		36.9		33.6		33.6		38.8		37.0		33.6		33.6		40.0		37.0		33.6				7.25		323.2		373.6		173.8		157.8		327.4		378.4		178.4		161.9		331.5		394.7		183.0		166.1

																				7.50		34.8		40.1		38.2		34.8		34.8		40.1		38.2		34.8		34.8		41.4		38.3		34.8				7.50		334.6		386.8		180.1		163.5		338.8		391.6		184.7		167.6		342.9		408.3		189.3		171.8

																				7.75		35.9		41.4		39.4		35.9		35.9		41.5		39.5		35.9		35.9		42.8		39.6		35.9				7.75		346.0		400.0		186.4		169.2		350.2		404.8		190.9		173.3		354.4		421.9		195.5		177.5

																				8.00		37.1		42.8		40.7		37.1		37.1		42.8		40.8		37.1		37.1		44.2		40.9		37.1				8.00		357.4		413.1		192.6		174.9		361.6		418.0		197.2		179.0		365.8		435.4		201.8		183.2

																				8.25		38.3		44.1		42.0		38.3		38.3		44.2		42.1		38.3		38.3		45.6		42.2		38.3				8.25		368.8		426.3		198.9		180.6		373.0		431.1		203.5		184.7		377.2		449.0		208.1		188.9

																				8.50		39.4		45.4		43.3		39.4		39.4		45.5		43.3		39.4		39.4		46.9		43.4		39.4				8.50		380.3		439.5		205.2		186.3		384.4		444.3		209.8		190.5		388.6		462.6		214.4		194.6

																				8.75		40.6		46.8		44.5		40.6		40.6		46.8		44.6		40.6		40.6		48.3		44.7		40.6				8.75		391.7		452.7		211.5		192.0		395.8		457.5		216.1		196.2		400.0		476.2		220.7		200.3

																				9.00		41.7		48.1		45.8		41.7		41.7		48.2		45.9		41.7		41.7		49.7		46.0		41.7				9.00		403.1		465.9		217.8		197.7		407.2		470.7		222.4		201.9		411.4		489.8		226.9		206.0

																				9.25		42.9		49.4		47.1		42.9		42.9		49.5		47.2		42.9		42.9		51.1		47.3		42.9				9.25		414.5		479.1		224.0		203.4		418.7		483.9		228.6		207.6		422.8		503.4		233.2		211.7

																				9.50		44.0		50.8		48.4		44.0		44.0		50.9		48.4		44.0		44.0		52.5		48.5		44.0				9.50		425.9		492.2		230.3		209.1		430.1		497.1		234.9		213.3		434.2		516.9		239.5		217.4

																				9.75		45.2		52.1		49.6		45.2		45.2		52.2		49.7		45.2		45.2		53.8		49.8		45.2				9.75		437.3		505.4		236.6		214.8		441.5		510.3		241.2		219.0		445.6		530.5		245.8		223.1

																				10.00		46.4		53.5		50.9		46.4		46.4		53.5		51.0		46.4		46.4		55.2		51.1		46.4				10.00		448.7		518.6		242.9		220.5		452.9		523.4		247.5		224.7		457.0		544.1		252.1		228.8

																				10.25		47.5		54.8		52.2		47.5		47.5		54.9		52.3		47.5		47.5		56.6		52.4		47.5				10.25		460.1		531.8		249.2		226.2		464.3		536.6		253.8		230.4		468.5		557.7		258.4		234.6

																				10.50		48.7		56.1		53.5		48.7		48.7		56.2		53.6		48.7		48.7		58.0		53.6		48.7				10.50		471.5		545.0		255.5		231.9		475.7		549.8		260.0		236.1		479.9		571.3		264.6		240.3

																				10.75		49.8		57.5		54.7		49.8		49.8		57.6		54.8		49.8		49.8		59.4		54.9		49.8				10.75		482.9		558.2		261.7		237.6		487.1		563.0		266.3		241.8		491.3		584.9		270.9		246.0

																				11.00		51.0		58.8		56.0		51.0		51.0		58.9		56.1		51.0		51.0		60.7		56.2		51.0				11.00		494.4		571.4		268.0		243.3		498.5		576.2		272.6		247.5		502.7		598.4		277.2		251.7

																				11.25		52.2		60.2		57.3		52.2		52.2		60.2		57.4		52.2		52.2		62.1		57.5		52.2				11.25		505.8		584.6		274.3		249.0		509.9		589.4		278.9		253.2		514.1		612.0		283.5		257.4

																				11.50		53.3		61.5		58.6		53.3		53.3		61.6		58.7		53.3		53.3		63.5		58.7		53.3				11.50		517.2		597.7		280.6		254.7		521.3		602.6		285.2		258.9		525.5		625.6		289.8		263.1

																				11.75		54.5		62.8		59.8		54.5		54.5		62.9		59.9		54.5		54.5		64.9		60.0		54.5				11.75		528.6		610.9		286.9		260.4		532.8		615.7		291.5		264.6		536.9		639.2		296.0		268.8

																				12.00		55.6		64.2		61.1		55.6		55.6		64.3		61.2		55.6		55.6		66.3		61.3		55.6				12.00		540.0		624.1		293.1		266.2		544.2		628.9		297.7		270.3		548.3		652.8		302.3		274.5











Combined Tables Metric

				Table 1: Helix micro rebar replacement - Metric																Table 2: Helix micro rebar dosage rate - Metric																												Table 3: Helix micro rebar tensile force - Metric

				Fy = 500 Mpa		Nominal number of Helix Micro Rebar required 														Number of Helix per unit area in tension (Helix/m2)		Helix dosage rate, ɸHd (kg/m3)																										Number of Helix per unit area in tension (Helix/m2)		Provided Helix unit tensile stress, ɸFht  (Mpa )

				 Nominal area of steel in tension
As  (mm²/m)		20 Mpa				30 Mpa				40 Mpa								20 Mpa								30 Mpa								40 Mpa												20 Mpa								30 Mpa								40 Mpa

						Class A & B		Class C & Cs		Class A & B		Class C & Cs		Class A & B		Class C & Cs						Class A		Class B		Class C		Class Cs		Class A		Class B		Class C		Class Cs		Class A		Class B		Class C		Class Cs						Class A		Class B		Class C		Class Cs		Class A		Class B		Class C		Class Cs		Class A		Class B		Class C		Class Cs

				28		70.0		140.0		69.2		138.5		68.4		136.9				2000		3.5		4.6		4.1		3.5		3.5		4.8		4.3		3.5		3.5		4.9		4.5		3.5				2000		0.35		0.47		0.18		0.15		0.39		0.53		0.23		0.19		0.43		0.59		0.28		0.23

				45		111.9		223.8		111.1		222.2		110.3		220.6				2500		4.4		5.8		5.2		4.4		4.4		5.9		5.3		4.4		4.4		6.0		5.5		4.4				2500		0.45		0.61		0.24		0.20		0.49		0.66		0.29		0.24		0.53		0.72		0.34		0.28

				50		124.2		248.4		123.4		246.8		122.6		245.2				3000		5.3		6.9		6.2		5.3		5.3		7.0		6.4		5.3		5.3		7.1		6.5		5.3				3000		0.55		0.73		0.30		0.25		0.59		0.78		0.35		0.29		0.64		0.84		0.40		0.33

				79		195.6		391.3		194.8		389.7		194.0		388.1				3500		6.2		7.9		7.2		6.2		6.2		8.0		7.3		6.2		6.2		8.1		7.5		6.2				3500		0.65		0.85		0.36		0.30		0.70		0.90		0.41		0.34		0.74		0.96		0.46		0.38

				89		220.3		440.5		219.5		438.9		218.7		437.3				4000		7.1		8.9		8.2		7.1		7.1		9.0		8.3		7.1		7.1		9.1		8.5		7.1				4000		0.76		0.97		0.41		0.35		0.80		1.02		0.46		0.39		0.84		1.07		0.51		0.43

				90		222.7		445.4		221.9		443.9		221.1		442.3				4500		8.0		10.0		9.2		8.0		8.0		10.1		9.3		8.0		8.0		10.1		9.4		8.0				4500		0.86		1.08		0.47		0.40		0.90		1.14		0.52		0.44		0.94		1.19		0.57		0.48

				100		247.3		494.7		246.6		493.1		245.8		491.5				5000		8.9		10.9		10.1		8.9		8.9		11.0		10.2		8.9		8.9		11.1		10.4		8.9				5000		0.96		1.20		0.52		0.45		1.00		1.25		0.57		0.49		1.04		1.30		0.62		0.53

				111		274.4		548.9		273.6		547.3		272.9		545.7				5500		9.8		11.9		11.1		9.8		9.8		12.0		11.2		9.8		9.8		12.1		11.3		9.8				5500		1.06		1.31		0.58		0.50		1.10		1.36		0.63		0.54		1.14		1.41		0.67		0.59

				113		279.4		558.7		278.6		557.1		277.8		555.6				6000		10.6		12.9		12.0		10.6		10.6		13.0		12.1		10.6		10.6		13.1		12.2		10.6				6000		1.16		1.42		0.63		0.55		1.20		1.47		0.68		0.59		1.25		1.52		0.73		0.64

				141		348.3		696.7		347.5		695.1		346.7		693.5				6500		11.5		13.9		13.0		11.5		11.5		13.9		13.1		11.5		11.5		14.0		13.2		11.5				6500		1.26		1.53		0.69		0.60		1.31		1.58		0.73		0.65		1.35		1.63		0.78		0.69

				150		370.5		741.0		369.7		739.4		368.9		737.8				7000		12.4		14.8		13.9		12.4		12.4		14.9		14.0		12.4		12.4		15.0		14.1		12.4				7000		1.37		1.64		0.74		0.65		1.41		1.69		0.79		0.70		1.45		1.74		0.83		0.74

				154		380.3		760.7		379.5		759.1		378.8		757.5				7500		13.3		15.8		14.8		13.3		13.3		15.8		14.9		13.3		13.3		15.9		15.0		13.3				7500		1.47		1.75		0.79		0.71		1.51		1.80		0.84		0.75		1.55		1.85		0.89		0.79

				179		441.9		883.8		441.1		882.2		440.3		880.7				8000		14.2		16.7		15.8		14.2		14.2		16.8		15.9		14.2		14.2		16.8		15.9		14.2				8000		1.57		1.86		0.85		0.76		1.61		1.90		0.89		0.80		1.65		1.95		0.94		0.84

				200		493.6		987.3		492.8		985.7		492.0		984.1				8500		15.1		17.7		16.7		15.1		15.1		17.7		16.8		15.1		15.1		17.8		16.9		15.1				8500		1.67		1.96		0.90		0.81		1.71		2.01		0.95		0.85		1.75		2.06		0.99		0.89

				201		496.1		992.2		495.3		990.6		494.5		989.0				9000		16.0		18.6		17.6		16.0		16.0		18.7		17.7		16.0		16.0		18.7		17.8		16.0				9000		1.77		2.07		0.95		0.86		1.81		2.12		1.00		0.90		1.85		2.17		1.04		0.94

				227		560.1		1120.3		559.3		1118.7		558.5		1117.1				9500		16.9		19.5		18.6		16.9		16.9		19.6		18.6		16.9		16.9		19.7		18.7		16.9				9500		1.87		2.18		1.01		0.91		1.91		2.23		1.05		0.95		1.96		2.28		1.10		0.99

				250		616.8		1233.6		616.0		1232.0		615.2		1230.4				10000		17.7		20.5		19.5		17.7		17.7		20.6		19.6		17.7		17.7		20.6		19.6		17.7				10000		1.97		2.29		1.06		0.96		2.02		2.34		1.10		1.00		2.06		2.38		1.15		1.04

				290		715.3		1430.6		714.5		1429.0		713.7		1427.4				10500		18.6		21.5		20.4		18.6		18.6		21.5		20.5		18.6		18.6		21.6		20.6		18.6				10500		2.08		2.40		1.11		1.01		2.12		2.45		1.16		1.05		2.16		2.50		1.20		1.09

				300		739.9		1479.8		739.1		1478.3		738.3		1476.7				11000		19.5		22.5		21.4		19.5		19.5		22.6		21.5		19.5		19.5		22.6		21.6		19.5				11000		2.18		2.52		1.17		1.06		2.22		2.57		1.21		1.10		2.26		2.61		1.26		1.14

				314		774.4		1548.8		773.6		1547.2		772.8		1545.6				11500		20.4		23.5		22.4		20.4		20.4		23.6		22.5		20.4		20.4		23.6		22.5		20.4				11500		2.28		2.63		1.22		1.11		2.32		2.68		1.27		1.15		2.36		2.73		1.32		1.19

				350		863.1		1726.1		862.3		1724.5		861.5		1722.9				12000		21.3		24.5		23.4		21.3		21.3		24.6		23.4		21.3		21.3		24.7		23.5		21.3				12000		2.38		2.75		1.28		1.16		2.42		2.80		1.33		1.20		2.46		2.85		1.37		1.25

				354		872.9		1745.8		872.1		1744.2		871.3		1742.6				12500		22.2		25.6		24.3		22.2		22.2		25.6		24.4		22.2		22.2		25.7		24.5		22.2				12500		2.48		2.87		1.34		1.21		2.52		2.92		1.38		1.25		2.56		2.97		1.43		1.30

				400		986.2		1972.4		985.4		1970.8		984.6		1969.2				13000		23.1		26.6		25.3		23.1		23.1		26.7		25.4		23.1		23.1		26.7		25.5		23.1				13000		2.58		2.99		1.39		1.26		2.62		3.03		1.44		1.31		2.67		3.08		1.48		1.35

				450		1109.3		2218.7		1108.6		2217.1		1107.8		2215.5				13500		24.0		27.6		26.3		24.0		24.0		27.7		26.4		24.0		24.0		27.7		26.4		24.0				13500		2.68		3.10		1.45		1.31		2.73		3.15		1.49		1.36		2.77		3.20		1.54		1.40

				454		1119.2		2238.4		1118.4		2236.8		1117.6		2235.2				14000		24.8		28.6		27.3		24.8		24.8		28.7		27.3		24.8		24.8		28.8		27.4		24.8				14000		2.79		3.22		1.50		1.37		2.83		3.27		1.55		1.41		2.87		3.32		1.60		1.45

				491		1210.3		2420.6		1209.5		2419.1		1208.7		2417.5				14500		25.7		29.7		28.2		25.7		25.7		29.7		28.3		25.7		25.7		29.8		28.4		25.7				14500		2.89		3.34		1.56		1.42		2.93		3.39		1.61		1.46		2.97		3.43		1.65		1.50

				500		1232.5		2465.0		1231.7		2463.4		1230.9		2461.8				15000		26.6		30.7		29.2		26.6		26.6		30.8		29.3		26.6		26.6		30.8		29.4		26.6				15000		2.99		3.46		1.62		1.47		3.03		3.50		1.66		1.51		3.07		3.55		1.71		1.55

				550		1355.6		2711.3		1354.8		2709.7		1354.0		2708.1				15500		27.5		31.7		30.2		27.5		27.5		31.8		30.3		27.5		27.5		31.8		30.4		27.5				15500		3.09		3.57		1.67		1.52		3.13		3.62		1.72		1.56		3.17		3.67		1.76		1.60

				600		1478.8		2957.6		1478.0		2956.0		1477.2		2954.4				16000		28.4		32.8		31.2		28.4		28.4		32.8		31.3		28.4		28.4		32.9		31.3		28.4				16000		3.19		3.69		1.73		1.57		3.23		3.74		1.77		1.61		3.28		3.79		1.82		1.65

				616		1518.2		3036.4		1517.4		3034.8		1516.6		3033.2				16500		29.3		33.8		32.2		29.3		29.3		33.8		32.2		29.3		29.3		33.9		32.3		29.3				16500		3.29		3.81		1.78		1.62		3.34		3.86		1.83		1.66		3.38		3.90		1.88		1.70

				650		1601.9		3203.8		1601.1		3202.2		1600.3		3200.7				17000		30.2		34.8		33.1		30.2		30.2		34.9		33.2		30.2		30.2		34.9		33.3		30.2				17000		3.40		3.93		1.84		1.67		3.44		3.97		1.89		1.71		3.48		4.02		1.93		1.75

				700		1725.1		3450.1		1724.3		3448.5		1723.5		3446.9				17500		31.1		35.8		34.1		31.1		31.1		35.9		34.2		31.1		31.1		35.9		34.3		31.1				17500		3.50		4.04		1.90		1.72		3.54		4.09		1.94		1.76		3.58		4.14		1.99		1.80

				750		1848.2		3696.4		1847.4		3694.8		1846.6		3693.2				18000		31.9		36.9		35.1		31.9		31.9		36.9		35.2		31.9		31.9		37.0		35.2		31.9				18000		3.60		4.16		1.95		1.77		3.64		4.21		2.00		1.81		3.68		4.26		2.04		1.85

				800		1971.3		3942.7		1970.6		3941.1		1969.8		3939.5				18500		32.8		37.9		36.1		32.8		32.8		37.9		36.1		32.8		32.8		38.0		36.2		32.8				18500		3.70		4.28		2.01		1.82		3.74		4.33		2.05		1.86		3.78		4.37		2.10		1.91

				804		1981.2		3962.4		1980.4		3960.8		1979.6		3959.2				19000		33.7		38.9		37.0		33.7		33.7		39.0		37.1		33.7		33.7		39.0		37.2		33.7				19000		3.80		4.39		2.06		1.87		3.84		4.44		2.11		1.91		3.88		4.49		2.15		1.96

				850		2094.5		4189.0		2093.7		4187.4		2092.9		4185.8				19500		34.6		39.9		38.0		34.6		34.6		40.0		38.1		34.6		34.6		40.0		38.2		34.6				19500		3.90		4.51		2.12		1.92		3.94		4.56		2.16		1.97		3.99		4.61		2.21		2.01

				900		2217.6		4435.3		2216.8		4433.7		2216.0		4432.1				20000		35.5		41.0		39.0		35.5		35.5		41.0		39.1		35.5		35.5		41.1		39.1		35.5				20000		4.00		4.63		2.17		1.97		4.05		4.68		2.22		2.02		4.09		4.73		2.27		2.06

				950		2340.8		4681.5		2340.0		4680.0		2339.2		4678.4				20500		36.4		42.0		40.0		36.4		36.4		42.0		40.1		36.4		36.4		42.1		40.1		36.4				20500		4.11		4.75		2.23		2.02		4.15		4.79		2.28		2.07		4.19		4.84		2.32		2.11

				1000		2463.9		4927.8		2463.1		4926.2		2462.3		4924.7				21000		37.3		43.0		41.0		37.3		37.3		43.1		41.0		37.3		37.3		43.1		41.1		37.3				21000		4.21		4.86		2.29		2.08		4.25		4.91		2.33		2.12		4.29		4.96		2.38		2.16

				1100		2710.2		5420.4		2709.4		5418.8		2708.6		5417.2				21500		38.2		44.0		41.9		38.2		38.2		44.1		42.0		38.2		38.2		44.2		42.1		38.2				21500		4.31		4.98		2.34		2.13		4.35		5.03		2.39		2.17		4.39		5.08		2.43		2.21

				1200		2956.5		5913.0		2955.7		5911.4		2954.9		5909.8				22000		39.0		45.1		42.9		39.0		39.0		45.1		43.0		39.0		39.0		45.2		43.1		39.0				22000		4.41		5.10		2.40		2.18		4.45		5.15		2.44		2.22		4.49		5.20		2.49		2.26

				1257		3096.9		6193.7		3096.1		6192.1		3095.3		6190.6				22500		39.9		46.1		43.9		39.9		39.9		46.1		44.0		39.9		39.9		46.2		44.0		39.9				22500		4.51		5.22		2.45		2.23		4.55		5.26		2.50		2.27		4.59		5.31		2.55		2.31

				1300		3202.8		6405.5		3202.0		6404.0		3201.2		6402.4				23000		40.8		47.1		44.9		40.8		40.8		47.2		44.9		40.8		40.8		47.2		45.0		40.8				23000		4.61		5.33		2.51		2.28		4.65		5.38		2.56		2.32		4.70		5.43		2.60		2.36

				1400		3449.1		6898.1		3448.3		6896.5		3447.5		6894.9				23500		41.7		48.1		45.8		41.7		41.7		48.2		45.9		41.7		41.7		48.3		46.0		41.7				23500		4.71		5.45		2.57		2.33		4.76		5.50		2.61		2.37		4.80		5.55		2.66		2.41

				1500		3695.3		7390.7		3694.5		7389.1		3693.8		7387.5				24000		42.6		49.2		46.8		42.6		42.6		49.2		46.9		42.6		42.6		49.3		47.0		42.6				24000		4.82		5.57		2.62		2.38		4.86		5.62		2.67		2.42		4.90		5.66		2.71		2.46

				1963		4835.6		9671.3		4834.8		9669.7		4834.1		9668.1				24500		43.5		50.2		47.8		43.5		43.5		50.2		47.9		43.5		43.5		50.3		47.9		43.5				24500		4.92		5.69		2.68		2.43		4.96		5.73		2.72		2.47		5.00		5.78		2.77		2.51

				2500		6158.2		12316.4		6157.4		12314.8		6156.6		12313.2				25000		44.4		51.2		48.8		44.4		44.4		51.3		48.8		44.4		44.4		51.3		48.9		44.4				25000		5.02		5.80		2.73		2.48		5.06		5.85		2.78		2.52		5.10		5.90		2.83		2.56











Table 1A&B 3000 Imp

		Table 1 Helix Dosage Table:

		Class A Design

		Assumptions

		Fy		60000		psi

		f'c		3000		psi

		Helix Tensile		22.82

		Helix bond ratio		2.00

		helix linear term		-121.116

		concrete term		0.025		in2

		Area of tensile test		6		in2

		 Area of Steel per bar, Ab
  in²		Total Tensile Force, ɸFbar
lb		# of Helix Micro Rebar Required

		0.028		1680		37.8

		0.040		2400		53.6

		0.050		3000		66.8

		0.060		3600		79.9

		0.080		4800		106.2

		0.090		5400		119.4

		0.100		6000		132.5

		0.110		6600		145.7

		0.120		7200		158.8

		0.150		9000		198.2

		0.160		9600		211.4

		0.170		10200		224.5

		0.180		10800		237.7

		0.200		12000		264.0

		0.240		14400		316.6

		0.250		15000		329.7

		0.300		18000		395.5

		0.310		18600		408.6

		0.400		24000		527.0

		0.440		26400		579.6

		0.470		28200		619.0

		0.490		29400		645.3

		0.500		30000		658.5

		0.600		36000		790.0

		0.700		42000		921.5

		0.760		45600		1000.4

		0.780		46800		1026.7

		0.790		47400		1039.8

		0.800		48000		1053.0

		0.900		54000		1184.4

		0.950		57000		1250.2

		1.000		60000		1315.9

		1.090		65400		1434.3

		1.250		75000		1644.7

		1.270		76200		1671.0

		1.550		93000		2039.1

		1.950		117000		2565.1

		2.250		135000		2959.6

		2.330		139800		3064.8

		3.040		182400		3998.4

		3.880		232800		5102.9

		4.000		240000		5260.7

		4.500		270000		5918.2

		5.000		300000		6575.6

		5.500		330000		7233.1

		6.000		360000		7890.6

		7.000		420000		9205.5







Table 1A&B 4000 Imp

		Table 1 Helix Dosage Table:

		Class B Design

		Assumptions

		Fy		60000		psi

		f'c		4000		psi

		Helix Tensile		22.82

		Helix bond ratio		2.00

		helix linear term		-121.116

		concrete term		0.025

		 Area of Steel per bar, Ab
  in²		Total Tensile Force, ɸFbar
lb		# of Helix Micro Rebar Required

		0.028		1680		37.3

		0.040		2400		53.1

		0.050		3000		66.2

		0.060		3600		79.4

		0.080		4800		105.7

		0.090		5400		118.8

		0.100		6000		132.0

		0.110		6600		145.1

		0.120		7200		158.3

		0.150		9000		197.7

		0.160		9600		210.9

		0.170		10200		224.0

		0.180		10800		237.1

		0.200		12000		263.4

		0.240		14400		316.0

		0.250		15000		329.2

		0.300		18000		394.9

		0.310		18600		408.1

		0.400		24000		526.4

		0.440		26400		579.0

		0.470		28200		618.5

		0.490		29400		644.8

		0.500		30000		657.9

		0.600		36000		789.4

		0.700		42000		920.9

		0.760		45600		999.8

		0.780		46800		1026.1

		0.790		47400		1039.3

		0.800		48000		1052.4

		0.900		54000		1183.9

		0.950		57000		1249.6

		1.000		60000		1315.4

		1.090		65400		1433.7

		1.250		75000		1644.1

		1.270		76200		1670.4

		1.550		93000		2038.6

		1.950		117000		2564.6

		2.250		135000		2959.0

		2.330		139800		3064.2

		3.040		182400		3997.8

		3.880		232800		5102.4

		4.000		240000		5260.2

		4.500		270000		5917.6

		5.000		300000		6575.1

		5.500		330000		7232.5

		6.000		360000		7890.0

		7.000		420000		9204.9





Table 1A&B 5000 Imp

		Table 1 Helix Dosage Table:

		Class B Design

		Assumptions

		Fy		60000		psi

		f'c		5000		psi

		Helix Tensile		22.82

		Helix bond ratio		2.00

		helix linear term		-121.116

		concrete term		0.025

		 Area of Steel per bar, Ab
  in²		Total Tensile Force, ɸFbar
lb		# of Helix Micro Rebar Required

		0.028		1680		36.7

		0.040		2400		52.5

		0.050		3000		65.7

		0.060		3600		78.8

		0.080		4800		105.1

		0.090		5400		118.3

		0.100		6000		131.4

		0.110		6600		144.6

		0.120		7200		157.7

		0.150		9000		197.2

		0.160		9600		210.3

		0.170		10200		223.5

		0.180		10800		236.6

		0.200		12000		262.9

		0.240		14400		315.5

		0.250		15000		328.6

		0.300		18000		394.4

		0.310		18600		407.5

		0.400		24000		525.9

		0.440		26400		578.5

		0.470		28200		617.9

		0.490		29400		644.2

		0.500		30000		657.4

		0.600		36000		788.9

		0.700		42000		920.4

		0.760		45600		999.3

		0.780		46800		1025.6

		0.790		47400		1038.7

		0.800		48000		1051.9

		0.900		54000		1183.3

		0.950		57000		1249.1

		1.000		60000		1314.8

		1.090		65400		1433.2

		1.250		75000		1643.6

		1.270		76200		1669.9

		1.550		93000		2038.0

		1.950		117000		2564.0

		2.250		135000		2958.5

		2.330		139800		3063.7

		3.040		182400		3997.3

		3.880		232800		5101.8

		4.000		240000		5259.6

		4.500		270000		5917.1

		5.000		300000		6574.5

		5.500		330000		7232.0

		6.000		360000		7889.5

		7.000		420000		9204.4





Table 1 C& Cs 3000 Imp

		Table 1 Helix Dosage Table: 

		Class C Design

		Assumptions

		Fy		60000		psi

		f'c		3000		psi

		Helix Tensile		22.82

		Helix bond ratio		1.00

		helix linear term		-121.116

		concrete term		0.025

		 Area of Steel per bar, Ab
  in²		Total Tensile Force, ɸFbar
lb		# of Helix Micro Rebar Required

		0.028		1680		75.7

		0.040		2400		107.2

		0.050		3000		133.5

		0.060		3600		159.8

		0.080		4800		212.4

		0.090		5400		238.7

		0.100		6000		265.0

		0.110		6600		291.3

		0.120		7200		317.6

		0.150		9000		396.5

		0.160		9600		422.8

		0.170		10200		449.1

		0.180		10800		475.4

		0.200		12000		528.0

		0.240		14400		633.2

		0.250		15000		659.5

		0.300		18000		791.0

		0.310		18600		817.3

		0.400		24000		1054.0

		0.440		26400		1159.2

		0.470		28200		1238.1

		0.490		29400		1290.6

		0.500		30000		1316.9

		0.600		36000		1579.9

		0.700		42000		1842.9

		0.760		45600		2000.7

		0.780		46800		2053.3

		0.790		47400		2079.6

		0.800		48000		2105.9

		0.900		54000		2368.9

		0.950		57000		2500.4

		1.000		60000		2631.9

		1.090		65400		2868.6

		1.250		75000		3289.3

		1.270		76200		3341.9

		1.550		93000		4078.3

		1.950		117000		5130.2

		2.250		135000		5919.2

		2.330		139800		6129.6

		3.040		182400		7996.8

		3.880		232800		10205.8

		4.000		240000		10521.4

		4.500		270000		11836.3

		5.000		300000		13151.3

		5.500		330000		14466.2

		6.000		360000		15781.1

		7.000		420000		18411.0





Table 1C&Cs 4000 Imp

		Table 1 Helix Dosage Table: 

		Class Cs Design

		Assumptions

		Fy		60000		psi

		f'c		4000		psi

		Helix Tensile		22.82

		Helix bond ratio		1.00

		helix linear term		-121.116

		concrete term		0.025

		 Area of Steel per bar, Ab
  in²		Total Tensile Force, ɸFbar
lb		# of Helix Micro Rebar Required

		0.028		1680		74.6

		0.040		2400		106.1

		0.050		3000		132.4

		0.060		3600		158.7

		0.080		4800		211.3

		0.090		5400		237.6

		0.100		6000		263.9

		0.110		6600		290.2

		0.120		7200		316.5

		0.150		9000		395.4

		0.160		9600		421.7

		0.170		10200		448.0

		0.180		10800		474.3

		0.200		12000		526.9

		0.240		14400		632.1

		0.250		15000		658.4

		0.300		18000		789.9

		0.310		18600		816.2

		0.400		24000		1052.9

		0.440		26400		1158.1

		0.470		28200		1237.0

		0.490		29400		1289.6

		0.500		30000		1315.8

		0.600		36000		1578.8

		0.700		42000		1841.8

		0.760		45600		1999.6

		0.780		46800		2052.2

		0.790		47400		2078.5

		0.800		48000		2104.8

		0.900		54000		2367.8

		0.950		57000		2499.3

		1.000		60000		2630.8

		1.090		65400		2867.5

		1.250		75000		3288.2

		1.270		76200		3340.8

		1.550		93000		4077.2

		1.950		117000		5129.1

		2.250		135000		5918.1

		2.330		139800		6128.5

		3.040		182400		7995.7

		3.880		232800		10204.7

		4.000		240000		10520.3

		4.500		270000		11835.2

		5.000		300000		13150.2

		5.500		330000		14465.1

		6.000		360000		15780.0

		7.000		420000		18409.9





Table 1C&Cs 5000 Imp

		Table 1 Helix Dosage Table: 

		Class Cs Design

		Assumptions

		Fy		60000		psi

		f'c		5000		psi

		Helix Tensile		22.82

		Helix bond ratio		1.00

		helix linear term		-121.116

		concrete term		0.025

		 Area of Steel per bar, Ab
  in²		Total Tensile Force, ɸFbar
lb		# of Helix Micro Rebar Required

		0.028		1680		73.5

		0.040		2400		105.0

		0.050		3000		131.3

		0.060		3600		157.6

		0.080		4800		210.2

		0.090		5400		236.5

		0.100		6000		262.8

		0.110		6600		289.1

		0.120		7200		315.4

		0.150		9000		394.3

		0.160		9600		420.6

		0.170		10200		446.9

		0.180		10800		473.2

		0.200		12000		525.8

		0.240		14400		631.0

		0.250		15000		657.3

		0.300		18000		788.8

		0.310		18600		815.1

		0.400		24000		1051.8

		0.440		26400		1157.0

		0.470		28200		1235.9

		0.490		29400		1288.5

		0.500		30000		1314.8

		0.600		36000		1577.7

		0.700		42000		1840.7

		0.760		45600		1998.5

		0.780		46800		2051.1

		0.790		47400		2077.4

		0.800		48000		2103.7

		0.900		54000		2366.7

		0.950		57000		2498.2

		1.000		60000		2629.7

		1.090		65400		2866.4

		1.250		75000		3287.1

		1.270		76200		3339.7

		1.550		93000		4076.1

		1.950		117000		5128.0

		2.250		135000		5917.0

		2.330		139800		6127.4

		3.040		182400		7994.6

		3.880		232800		10203.6

		4.000		240000		10519.2

		4.500		270000		11834.1

		5.000		300000		13149.1

		5.500		330000		14464.0

		6.000		360000		15778.9

		7.000		420000		18408.8





Table 2A 3000 Imp

		Table 2 Helix Dosage  Class: 				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		2										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		6		in2								Sections between 3" & 4" the difference is

		Width		12.00		in2

		Fy		60000		psi								Sections between 2" & 3" the difference is

		Helix Density		13055		lb/yd3								Sections between 1" & 2" the difference is

		f'c		3000		psi

		αh		0.025

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev				in²

		Ahf		Helix Test Area				0.0003157		0.00000001

		Hl		Helix Linear Term				22.82		2.3517

		h		Height				5.00		0.4				in				calculated values				0.00%		0.00%

		Ho		Helix Orientation variation				(see below)						lb/yd³



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-121.1		103.02				lb

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		0.4				in





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(with h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/sqin)		Volume Fraction		Helix Dosage (lbs/yd)		Tension zone area using unit width
(in2)		Tensile unit force
(psi)		Tensile force, FH
(lb/ft)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(psi)		# of Helix per unit area, Hu
(#/in2)		Volume Fraction		Helix Dosage (lbs/yd)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		1.18		0.042%		5.471		60.000		46.169		2770.152		0.0018%		10.31%		25.00%		8.00%		3.72%		27.30%		1.00		28.44%		1.00		46.2		1.180		0.042%		5.5		5.471		5.5		100.00%		0.0004190915		1.180		33.669

		1.25		0.044%		5.796		60.000		49.364		2961.840		0.0018%		10.31%		25.00%		8.00%		3.48%		27.26%		1.00		28.41%		1.00		49.4		1.250		0.044%		5.8		5.796		5.8		100.00%		0.0004439528		1.250		36.864

		1.43		0.051%		6.630		60.000		57.579		3454.752		0.0018%		10.31%		25.00%		8.00%		2.98%		27.20%		1.00		28.36%		1.00		57.6		1.430		0.051%		6.6		6.630		6.6		100.00%		0.000507882		1.430		45.079

		1.50		0.053%		6.955		60.000		60.774		3646.440		0.0018%		10.31%		24.61%		8.00%		2.83%		26.83%		1.00		28.00%		1.00		60.8		1.500		0.053%		7.0		6.955		7.0		100.00%		0.0005327434		1.500		48.274

		1.53		0.054%		7.094		60.000		62.143		3728.592		0.0018%		10.31%		24.45%		8.00%		2.76%		26.68%		1.00		27.85%		1.00		62.1		1.530		0.054%		7.1		7.094		7.1		100.00%		0.0005433983		1.530		49.643

		1.75		0.062%		8.114		60.000		72.184		4331.040		0.0018%		10.31%		23.27%		8.00%		2.38%		25.56%		1.00		26.78%		1.00		72.2		1.750		0.062%		8.1		8.114		8.1		100.00%		0.0006215339		1.750		59.684

		2.00		0.071%		9.273		60.000		83.594		5015.640		0.0018%		10.31%		22.00%		8.00%		2.05%		24.38%		1.00		25.66%		1.00		83.6		2.000		0.071%		9.3		9.273		9.3		100.00%		0.0007103245		2.000		71.094

		2.25		0.080%		10.432		60.000		95.004		5700.240		0.0018%		10.31%		20.79%		8.00%		1.81%		23.28%		1.00		24.61%		1.00		95.0		2.250		0.080%		10.4		10.432		10.4		100.00%		0.0007991151		2.250		82.504

		2.50		0.089%		11.592		60.000		106.414		6384.840		0.0018%		10.31%		19.66%		8.00%		1.61%		22.25%		1.00		23.65%		1.00		106.4		2.500		0.089%		11.6		11.592		11.6		100.00%		0.0008879056		2.500		93.914

		2.75		0.098%		12.751		60.000		117.824		7069.440		0.0018%		10.31%		18.58%		8.00%		1.46%		21.30%		1.00		22.75%		1.00		117.8		2.750		0.098%		12.8		12.751		12.8		100.00%		0.0009766962		2.750		105.324

		3.00		0.107%		13.910		60.000		129.234		7754.040		0.0018%		10.31%		17.57%		8.00%		1.33%		20.41%		1.00		21.92%		1.00		129.2		3.000		0.107%		13.9		13.910		13.9		100.00%		0.0010654868		3.000		116.734

		3.25		0.115%		15.069		60.000		140.644		8438.640		0.0018%		10.31%		16.61%		8.00%		1.22%		19.58%		1.00		21.15%		1.00		140.6		3.250		0.115%		15.1		15.069		15.1		100.00%		0.0011542773		3.250		128.144

		3.50		0.124%		16.228		60.000		152.054		9123.240		0.0018%		10.31%		15.70%		8.00%		1.13%		18.81%		1.00		20.44%		1.00		152.1		3.500		0.124%		16.2		16.228		16.2		100.00%		0.0012430679		3.500		139.554

		3.75		0.133%		17.387		60.000		163.464		9807.840		0.0018%		10.31%		14.84%		8.00%		1.05%		18.10%		1.00		19.79%		1.00		163.5		3.750		0.133%		17.4		17.387		17.4		100.00%		0.0013318585		3.750		150.964

		4.00		0.142%		18.547		60.000		174.874		10492.440		0.0018%		10.31%		14.03%		8.00%		0.98%		17.44%		1.00		19.18%		1.00		174.9		4.000		0.142%		18.5		18.547		18.5		100.00%		0.001420649		4.000		162.374

		4.25		0.151%		19.706		60.000		186.284		11177.040		0.0018%		10.31%		13.26%		8.00%		0.92%		16.82%		1.00		18.63%		1.00		186.3		4.250		0.151%		19.7		19.706		19.7		100.00%		0.0015094396		4.250		173.784

		4.50		0.160%		20.865		60.000		197.694		11861.640		0.0018%		10.31%		12.54%		8.00%		0.87%		16.25%		1.00		18.11%		1.00		197.7		4.500		0.160%		20.9		20.865		20.9		100.00%		0.0015982302		4.500		185.194

		4.75		0.169%		22.024		60.000		209.104		12546.240		0.0018%		10.31%		11.85%		8.00%		0.82%		15.73%		1.00		17.65%		1.00		209.1		4.750		0.169%		22.0		22.024		22.0		100.00%		0.0016870207		4.750		196.604

		5.00		0.178%		23.183		60.000		220.514		13230.840		0.0018%		10.31%		11.20%		8.00%		0.78%		15.24%		1.00		17.21%		1.00		220.5		5.000		0.178%		23.2		23.183		23.2		100.00%		0.0017758113		5.000		208.014

		5.25		0.186%		24.342		60.000		231.924		13915.440		0.0018%		10.31%		10.59%		8.00%		0.74%		14.80%		1.00		16.82%		1.00		231.9		5.250		0.186%		24.3		24.342		24.3		100.00%		0.0018646018		5.250		219.424

		5.50		0.195%		25.502		60.000		243.334		14600.040		0.0018%		10.31%		10.01%		8.00%		0.71%		14.39%		1.00		16.46%		1.00		243.3		5.500		0.195%		25.5		25.502		25.5		100.00%		0.0019533924		5.500		230.834

		5.75		0.204%		26.661		60.000		254.744		15284.640		0.0018%		10.31%		9.47%		8.00%		0.67%		14.01%		1.00		16.13%		1.00		254.7		5.750		0.204%		26.7		26.661		26.7		100.00%		0.002042183		5.750		242.244

		6.00		0.213%		27.820		60.000		266.154		15969.240		0.0018%		10.31%		8.95%		8.00%		0.65%		13.66%		1.00		15.83%		1.00		266.2		6.000		0.213%		27.8		27.820		27.8		100.00%		0.0021309735		6.000		253.654

		6.25		0.222%		28.979		60.000		277.564		16653.840		0.0018%		10.31%		8.46%		8.00%		0.62%		13.35%		1.00		15.56%		1.00		277.6		6.250		0.222%		29.0		28.979		29.0		100.00%		0.0022197641		6.250		265.064

		6.50		0.231%		30.138		60.000		288.974		17338.440		0.0018%		10.31%		8.00%		8.00%		0.59%		13.06%		1.00		15.31%		1.00		289.0		6.500		0.231%		30.1		30.138		30.1		100.00%		0.0023085547		6.500		276.474

		6.75		0.240%		31.297		60.000		300.384		18023.040		0.0018%		10.31%		7.70%		8.00%		0.57%		12.88%		1.00		15.16%		1.00		300.4		6.750		0.240%		31.3		31.297		31.3		100.00%		0.0023973452		6.750		287.884

		7.00		0.249%		32.457		60.000		311.794		18707.640		0.0018%		10.31%		7.70%		8.00%		0.55%		12.88%		1.00		15.16%		1.00		311.8		7.000		0.249%		32.5		32.457		32.5		100.00%		0.0024861358		7.000		299.294

		7.25		0.257%		33.616		60.000		323.204		19392.240		0.0018%		10.31%		7.70%		8.00%		0.53%		12.88%		1.00		15.16%		1.00		323.2		7.250		0.257%		33.6		33.616		33.6		100.00%		0.0025749264		7.250		310.704

		7.50		0.266%		34.775		60.000		334.614		20076.840		0.0018%		10.31%		7.70%		8.00%		0.51%		12.87%		1.00		15.16%		1.00		334.6		7.500		0.266%		34.8		34.775		34.8		100.00%		0.0026637169		7.500		322.114

		7.75		0.275%		35.934		60.000		346.024		20761.440		0.0018%		10.31%		7.70%		8.00%		0.50%		12.87%		1.00		15.16%		1.00		346.0		7.750		0.275%		35.9		35.934		35.9		100.00%		0.0027525075		7.750		333.524

		8.00		0.284%		37.093		60.000		357.434		21446.040		0.0018%		10.31%		7.70%		8.00%		0.48%		12.87%		1.00		15.16%		1.00		357.4		8.000		0.284%		37.1		37.093		37.1		100.00%		0.002841298		8.000		344.934

		8.25		0.293%		38.252		60.000		368.844		22130.640		0.0018%		10.31%		7.70%		8.00%		0.47%		12.87%		1.00		15.16%		1.00		368.8		8.250		0.293%		38.3		38.252		38.3		100.00%		0.0029300886		8.250		356.344

		8.50		0.302%		39.411		60.000		380.254		22815.240		0.0018%		10.31%		7.70%		8.00%		0.45%		12.87%		1.00		15.16%		1.00		380.3		8.500		0.302%		39.4		39.411		39.4		100.00%		0.0030188792		8.500		367.754

		8.75		0.311%		40.571		60.000		391.664		23499.840		0.0018%		10.31%		7.70%		8.00%		0.44%		12.87%		1.00		15.16%		1.00		391.7		8.750		0.311%		40.6		40.571		40.6		100.00%		0.0031076697		8.750		379.164

		9.00		0.320%		41.730		60.000		403.074		24184.440		0.0018%		10.31%		7.70%		8.00%		0.43%		12.87%		1.00		15.15%		1.00		403.1		9.000		0.320%		41.7		41.730		41.7		100.00%		0.0031964603		9.000		390.574

		9.25		0.329%		42.889		60.000		414.484		24869.040		0.0018%		10.31%		7.70%		8.00%		0.41%		12.87%		1.00		15.15%		1.00		414.5		9.250		0.329%		42.9		42.889		42.9		100.00%		0.0032852509		9.250		401.984

		9.50		0.337%		44.048		60.000		425.894		25553.640		0.0018%		10.31%		7.70%		8.00%		0.40%		12.87%		1.00		15.15%		1.00		425.9		9.500		0.337%		44.0		44.048		44.0		100.00%		0.0033740414		9.500		413.394

		9.75		0.346%		45.207		60.000		437.304		26238.240		0.0018%		10.31%		7.70%		8.00%		0.39%		12.87%		1.00		15.15%		1.00		437.3		9.750		0.346%		45.2		45.207		45.2		100.00%		0.003462832		9.750		424.804

		10.00		0.355%		46.366		60.000		448.714		26922.840		0.0018%		10.31%		7.70%		8.00%		0.38%		12.87%		1.00		15.15%		1.00		448.7		10.000		0.355%		46.4		46.366		46.4		100.00%		0.0035516226		10.000		436.214

		10.25		0.364%		47.526		60.000		460.124		27607.440		0.0018%		10.31%		7.70%		8.00%		0.37%		12.87%		1.00		15.15%		1.00		460.1		10.250		0.364%		47.5		47.526		47.5		100.00%		0.0036404131		10.250		447.624

		10.50		0.373%		48.685		60.000		471.534		28292.040		0.0018%		10.31%		7.70%		8.00%		0.36%		12.87%		1.00		15.15%		1.00		471.5		10.500		0.373%		48.7		48.685		48.7		100.00%		0.0037292037		10.500		459.034

		10.75		0.382%		49.844		60.000		482.944		28976.640		0.0018%		10.31%		7.70%		8.00%		0.36%		12.87%		1.00		15.15%		1.00		482.9		10.750		0.382%		49.8		49.844		49.8		100.00%		0.0038179943		10.750		470.444

		11.00		0.391%		51.003		60.000		494.354		29661.240		0.0018%		10.31%		7.70%		8.00%		0.35%		12.87%		1.00		15.15%		1.00		494.4		11.000		0.391%		51.0		51.003		51.0		100.00%		0.0039067848		11.000		481.854

		11.25		0.400%		52.162		60.000		505.764		30345.840		0.0018%		10.31%		7.70%		8.00%		0.34%		12.87%		1.00		15.15%		1.00		505.8		11.250		0.400%		52.2		52.162		52.2		100.00%		0.0039955754		11.250		493.264

		11.50		0.408%		53.321		60.000		517.174		31030.440		0.0018%		10.31%		7.70%		8.00%		0.33%		12.87%		1.00		15.15%		1.00		517.2		11.500		0.408%		53.3		53.321		53.3		100.00%		0.0040843659		11.500		504.674

		11.75		0.417%		54.481		60.000		528.584		31715.040		0.0018%		10.31%		7.70%		8.00%		0.32%		12.87%		1.00		15.15%		1.00		528.6		11.750		0.417%		54.5		54.481		54.5		100.00%		0.0041731565		11.750		516.084

		12.00		0.426%		55.640		60.000		539.994		32399.640		0.0018%		10.31%		7.70%		8.00%		0.32%		12.87%		1.00		15.15%		1.00		540.0		12.000		0.426%		55.6		55.640		55.6		100.00%		0.0042619471		12.000		527.494





































































































































































































Table 2A 4000 Imp

		Table 2 Helix Dosage  Class: 				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		2										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		6		in2								Sections between 3" & 4" the difference is

		Width		12.00		in2

		Fy		60000		psi								Sections between 2" & 3" the difference is

		Helix Density		13055		lb/yd3								Sections between 1" & 2" the difference is

		f'c		4000		psi

		αh		0.025

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev				in²

		Ahf		Helix Test Area				0.0003157		0.00000001

		Hl		Helix Linear Term				22.82		2.3517

		h		Height				5.00		0.4				in				calculated values				0.00%		0.00%

		Ho		Helix Orientation variation				(see below)						lb/yd³



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-121.1		103.02				lb

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		0.4				in





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(with h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/sqin)		Volume Fraction		Helix Dosage (lbs/yd)		Tension zone area using unit width
(in2)		Tensile unit force
(psi)		Tensile force, FH
(lb/ft)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(psi)		# of Helix per unit area, Hu
(#/in2)		Volume Fraction		Helix Dosage (lbs/yd)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		1.18		0.042%		5.471		60.000		50.336		3020.152		0.0018%		10.31%		25.00%		8.00%		3.41%		27.26%		1.00		28.40%		1.00		50.3		1.180		0.042%		5.5		5.471		5.5		100.00%		0.0004190915		1.180		33.669

		1.25		0.044%		5.796		60.000		53.531		3211.840		0.0018%		10.31%		25.00%		8.00%		3.21%		27.23%		1.00		28.38%		1.00		53.5		1.250		0.044%		5.8		5.796		5.8		100.00%		0.0004439528		1.250		36.864

		1.43		0.051%		6.630		60.000		61.746		3704.752		0.0018%		10.31%		25.00%		8.00%		2.78%		27.18%		1.00		28.34%		1.00		61.7		1.430		0.051%		6.6		6.630		6.6		100.00%		0.000507882		1.430		45.079

		1.50		0.053%		6.955		60.000		64.941		3896.440		0.0018%		10.31%		24.61%		8.00%		2.64%		26.82%		1.00		27.98%		1.00		64.9		1.500		0.053%		7.0		6.955		7.0		100.00%		0.0005327434		1.500		48.274

		1.53		0.054%		7.094		60.000		66.310		3978.592		0.0018%		10.31%		24.45%		8.00%		2.59%		26.66%		1.00		27.83%		1.00		66.3		1.530		0.054%		7.1		7.094		7.1		100.00%		0.0005433983		1.530		49.643

		1.75		0.062%		8.114		60.000		76.351		4581.040		0.0018%		10.31%		23.27%		8.00%		2.25%		25.55%		1.00		26.77%		1.00		76.4		1.750		0.062%		8.1		8.114		8.1		100.00%		0.0006215339		1.750		59.684

		2.00		0.071%		9.273		60.000		87.761		5265.640		0.0018%		10.31%		22.00%		8.00%		1.96%		24.37%		1.00		25.65%		1.00		87.8		2.000		0.071%		9.3		9.273		9.3		100.00%		0.0007103245		2.000		71.094

		2.25		0.080%		10.432		60.000		99.171		5950.240		0.0018%		10.31%		20.79%		8.00%		1.73%		23.27%		1.00		24.61%		1.00		99.2		2.250		0.080%		10.4		10.432		10.4		100.00%		0.0007991151		2.250		82.504

		2.50		0.089%		11.592		60.000		110.581		6634.840		0.0018%		10.31%		19.66%		8.00%		1.55%		22.25%		1.00		23.64%		1.00		110.6		2.500		0.089%		11.6		11.592		11.6		100.00%		0.0008879056		2.500		93.914

		2.75		0.098%		12.751		60.000		121.991		7319.440		0.0018%		10.31%		18.58%		8.00%		1.41%		21.30%		1.00		22.75%		1.00		122.0		2.750		0.098%		12.8		12.751		12.8		100.00%		0.0009766962		2.750		105.324

		3.00		0.107%		13.910		60.000		133.401		8004.040		0.0018%		10.31%		17.57%		8.00%		1.29%		20.41%		1.00		21.92%		1.00		133.4		3.000		0.107%		13.9		13.910		13.9		100.00%		0.0010654868		3.000		116.734

		3.25		0.115%		15.069		60.000		144.811		8688.640		0.0018%		10.31%		16.61%		8.00%		1.19%		19.58%		1.00		21.15%		1.00		144.8		3.250		0.115%		15.1		15.069		15.1		100.00%		0.0011542773		3.250		128.144

		3.50		0.124%		16.228		60.000		156.221		9373.240		0.0018%		10.31%		15.70%		8.00%		1.10%		18.81%		1.00		20.44%		1.00		156.2		3.500		0.124%		16.2		16.228		16.2		100.00%		0.0012430679		3.500		139.554

		3.75		0.133%		17.387		60.000		167.631		10057.840		0.0018%		10.31%		14.84%		8.00%		1.02%		18.10%		1.00		19.79%		1.00		167.6		3.750		0.133%		17.4		17.387		17.4		100.00%		0.0013318585		3.750		150.964

		4.00		0.142%		18.547		60.000		179.041		10742.440		0.0018%		10.31%		14.03%		8.00%		0.96%		17.43%		1.00		19.18%		1.00		179.0		4.000		0.142%		18.5		18.547		18.5		100.00%		0.001420649		4.000		162.374

		4.25		0.151%		19.706		60.000		190.451		11427.040		0.0018%		10.31%		13.26%		8.00%		0.90%		16.82%		1.00		18.63%		1.00		190.5		4.250		0.151%		19.7		19.706		19.7		100.00%		0.0015094396		4.250		173.784

		4.50		0.160%		20.865		60.000		201.861		12111.640		0.0018%		10.31%		12.54%		8.00%		0.85%		16.25%		1.00		18.11%		1.00		201.9		4.500		0.160%		20.9		20.865		20.9		100.00%		0.0015982302		4.500		185.194

		4.75		0.169%		22.024		60.000		213.271		12796.240		0.0018%		10.31%		11.85%		8.00%		0.81%		15.73%		1.00		17.64%		1.00		213.3		4.750		0.169%		22.0		22.024		22.0		100.00%		0.0016870207		4.750		196.604

		5.00		0.178%		23.183		60.000		224.681		13480.840		0.0018%		10.31%		11.20%		8.00%		0.76%		15.24%		1.00		17.21%		1.00		224.7		5.000		0.178%		23.2		23.183		23.2		100.00%		0.0017758113		5.000		208.014

		5.25		0.186%		24.342		60.000		236.091		14165.440		0.0018%		10.31%		10.59%		8.00%		0.73%		14.80%		1.00		16.82%		1.00		236.1		5.250		0.186%		24.3		24.342		24.3		100.00%		0.0018646018		5.250		219.424

		5.50		0.195%		25.502		60.000		247.501		14850.040		0.0018%		10.31%		10.01%		8.00%		0.69%		14.39%		1.00		16.46%		1.00		247.5		5.500		0.195%		25.5		25.502		25.5		100.00%		0.0019533924		5.500		230.834

		5.75		0.204%		26.661		60.000		258.911		15534.640		0.0018%		10.31%		9.47%		8.00%		0.66%		14.01%		1.00		16.13%		1.00		258.9		5.750		0.204%		26.7		26.661		26.7		100.00%		0.002042183		5.750		242.244

		6.00		0.213%		27.820		60.000		270.321		16219.240		0.0018%		10.31%		8.95%		8.00%		0.64%		13.66%		1.00		15.83%		1.00		270.3		6.000		0.213%		27.8		27.820		27.8		100.00%		0.0021309735		6.000		253.654

		6.25		0.222%		28.979		60.000		281.731		16903.840		0.0018%		10.31%		8.46%		8.00%		0.61%		13.35%		1.00		15.56%		1.00		281.7		6.250		0.222%		29.0		28.979		29.0		100.00%		0.0022197641		6.250		265.064

		6.50		0.231%		30.138		60.000		293.141		17588.440		0.0018%		10.31%		8.00%		8.00%		0.59%		13.06%		1.00		15.31%		1.00		293.1		6.500		0.231%		30.1		30.138		30.1		100.00%		0.0023085547		6.500		276.474

		6.75		0.240%		31.297		60.000		304.551		18273.040		0.0018%		10.31%		7.70%		8.00%		0.56%		12.88%		1.00		15.16%		1.00		304.6		6.750		0.240%		31.3		31.297		31.3		100.00%		0.0023973452		6.750		287.884

		7.00		0.249%		32.457		60.000		315.961		18957.640		0.0018%		10.31%		7.70%		8.00%		0.54%		12.88%		1.00		15.16%		1.00		316.0		7.000		0.249%		32.5		32.457		32.5		100.00%		0.0024861358		7.000		299.294

		7.25		0.257%		33.616		60.000		327.371		19642.240		0.0018%		10.31%		7.70%		8.00%		0.52%		12.88%		1.00		15.16%		1.00		327.4		7.250		0.257%		33.6		33.616		33.6		100.00%		0.0025749264		7.250		310.704

		7.50		0.266%		34.775		60.000		338.781		20326.840		0.0018%		10.31%		7.70%		8.00%		0.51%		12.87%		1.00		15.16%		1.00		338.8		7.500		0.266%		34.8		34.775		34.8		100.00%		0.0026637169		7.500		322.114

		7.75		0.275%		35.934		60.000		350.191		21011.440		0.0018%		10.31%		7.70%		8.00%		0.49%		12.87%		1.00		15.16%		1.00		350.2		7.750		0.275%		35.9		35.934		35.9		100.00%		0.0027525075		7.750		333.524

		8.00		0.284%		37.093		60.000		361.601		21696.040		0.0018%		10.31%		7.70%		8.00%		0.47%		12.87%		1.00		15.16%		1.00		361.6		8.000		0.284%		37.1		37.093		37.1		100.00%		0.002841298		8.000		344.934

		8.25		0.293%		38.252		60.000		373.011		22380.640		0.0018%		10.31%		7.70%		8.00%		0.46%		12.87%		1.00		15.16%		1.00		373.0		8.250		0.293%		38.3		38.252		38.3		100.00%		0.0029300886		8.250		356.344

		8.50		0.302%		39.411		60.000		384.421		23065.240		0.0018%		10.31%		7.70%		8.00%		0.45%		12.87%		1.00		15.16%		1.00		384.4		8.500		0.302%		39.4		39.411		39.4		100.00%		0.0030188792		8.500		367.754

		8.75		0.311%		40.571		60.000		395.831		23749.840		0.0018%		10.31%		7.70%		8.00%		0.43%		12.87%		1.00		15.16%		1.00		395.8		8.750		0.311%		40.6		40.571		40.6		100.00%		0.0031076697		8.750		379.164

		9.00		0.320%		41.730		60.000		407.241		24434.440		0.0018%		10.31%		7.70%		8.00%		0.42%		12.87%		1.00		15.15%		1.00		407.2		9.000		0.320%		41.7		41.730		41.7		100.00%		0.0031964603		9.000		390.574

		9.25		0.329%		42.889		60.000		418.651		25119.040		0.0018%		10.31%		7.70%		8.00%		0.41%		12.87%		1.00		15.15%		1.00		418.7		9.250		0.329%		42.9		42.889		42.9		100.00%		0.0032852509		9.250		401.984

		9.50		0.337%		44.048		60.000		430.061		25803.640		0.0018%		10.31%		7.70%		8.00%		0.40%		12.87%		1.00		15.15%		1.00		430.1		9.500		0.337%		44.0		44.048		44.0		100.00%		0.0033740414		9.500		413.394

		9.75		0.346%		45.207		60.000		441.471		26488.240		0.0018%		10.31%		7.70%		8.00%		0.39%		12.87%		1.00		15.15%		1.00		441.5		9.750		0.346%		45.2		45.207		45.2		100.00%		0.003462832		9.750		424.804

		10.00		0.355%		46.366		60.000		452.881		27172.840		0.0018%		10.31%		7.70%		8.00%		0.38%		12.87%		1.00		15.15%		1.00		452.9		10.000		0.355%		46.4		46.366		46.4		100.00%		0.0035516226		10.000		436.214

		10.25		0.364%		47.526		60.000		464.291		27857.440		0.0018%		10.31%		7.70%		8.00%		0.37%		12.87%		1.00		15.15%		1.00		464.3		10.250		0.364%		47.5		47.526		47.5		100.00%		0.0036404131		10.250		447.624

		10.50		0.373%		48.685		60.000		475.701		28542.040		0.0018%		10.31%		7.70%		8.00%		0.36%		12.87%		1.00		15.15%		1.00		475.7		10.500		0.373%		48.7		48.685		48.7		100.00%		0.0037292037		10.500		459.034

		10.75		0.382%		49.844		60.000		487.111		29226.640		0.0018%		10.31%		7.70%		8.00%		0.35%		12.87%		1.00		15.15%		1.00		487.1		10.750		0.382%		49.8		49.844		49.8		100.00%		0.0038179943		10.750		470.444

		11.00		0.391%		51.003		60.000		498.521		29911.240		0.0018%		10.31%		7.70%		8.00%		0.34%		12.87%		1.00		15.15%		1.00		498.5		11.000		0.391%		51.0		51.003		51.0		100.00%		0.0039067848		11.000		481.854

		11.25		0.400%		52.162		60.000		509.931		30595.840		0.0018%		10.31%		7.70%		8.00%		0.34%		12.87%		1.00		15.15%		1.00		509.9		11.250		0.400%		52.2		52.162		52.2		100.00%		0.0039955754		11.250		493.264

		11.50		0.408%		53.321		60.000		521.341		31280.440		0.0018%		10.31%		7.70%		8.00%		0.33%		12.87%		1.00		15.15%		1.00		521.3		11.500		0.408%		53.3		53.321		53.3		100.00%		0.0040843659		11.500		504.674

		11.75		0.417%		54.481		60.000		532.751		31965.040		0.0018%		10.31%		7.70%		8.00%		0.32%		12.87%		1.00		15.15%		1.00		532.8		11.750		0.417%		54.5		54.481		54.5		100.00%		0.0041731565		11.750		516.084

		12.00		0.426%		55.640		60.000		544.161		32649.640		0.0018%		10.31%		7.70%		8.00%		0.32%		12.87%		1.00		15.15%		1.00		544.2		12.000		0.426%		55.6		55.640		55.6		100.00%		0.0042619471		12.000		527.494





































































































































































































Table 2A 5000 Imp

		Table 2 Helix Dosage  Class: 				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		2										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		6		in2								Sections between 3" & 4" the difference is

		Width		12.00		in2

		Fy		60000		psi								Sections between 2" & 3" the difference is

		Helix Density		13055		lb/yd3								Sections between 1" & 2" the difference is

		f'c		5000		psi

		αh		0.025

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev				in²

		Ahf		Helix Test Area				0.0003157		0.00000001

		Hl		Helix Linear Term				22.82		2.3517

		h		Height				5.00		0.4				in				calculated values				0.00%		0.00%

		Ho		Helix Orientation variation				(see below)						lb/yd³



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-121.1		103.02				lb

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		0.4				in





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(with h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/sqin)		Volume Fraction		Helix Dosage (lbs/yd)		Tension zone area using unit width
(in2)		Tensile unit force
(psi)		Tensile force, FH
(lb/ft)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(psi)		# of Helix per unit area, Hu
(#/in2)		Volume Fraction		Helix Dosage (lbs/yd)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		1.18		0.042%		5.471		60.000		54.503		3270.152		0.0018%		10.31%		25.00%		8.00%		3.15%		27.22%		1.00		28.37%		1.00		54.5		1.180		0.042%		5.5		5.471		5.5		100.00%		0.0004190915		1.180		33.669

		1.25		0.044%		5.796		60.000		57.697		3461.840		0.0018%		10.31%		25.00%		8.00%		2.98%		27.20%		1.00		28.36%		1.00		57.7		1.250		0.044%		5.8		5.796		5.8		100.00%		0.0004439528		1.250		36.864

		1.43		0.051%		6.630		60.000		65.913		3954.752		0.0018%		10.31%		25.00%		8.00%		2.60%		27.17%		1.00		28.32%		1.00		65.9		1.430		0.051%		6.6		6.630		6.6		100.00%		0.000507882		1.430		45.079

		1.50		0.053%		6.955		60.000		69.107		4146.440		0.0018%		10.31%		24.61%		8.00%		2.48%		26.80%		1.00		27.97%		1.00		69.1		1.500		0.053%		7.0		6.955		7.0		100.00%		0.0005327434		1.500		48.274

		1.53		0.054%		7.094		60.000		70.477		4228.592		0.0018%		10.31%		24.45%		8.00%		2.44%		26.64%		1.00		27.82%		1.00		70.5		1.530		0.054%		7.1		7.094		7.1		100.00%		0.0005433983		1.530		49.643

		1.75		0.062%		8.114		60.000		80.517		4831.040		0.0018%		10.31%		23.27%		8.00%		2.13%		25.54%		1.00		26.76%		1.00		80.5		1.750		0.062%		8.1		8.114		8.1		100.00%		0.0006215339		1.750		59.684

		2.00		0.071%		9.273		60.000		91.927		5515.640		0.0018%		10.31%		22.00%		8.00%		1.87%		24.36%		1.00		25.64%		1.00		91.9		2.000		0.071%		9.3		9.273		9.3		100.00%		0.0007103245		2.000		71.094

		2.25		0.080%		10.432		60.000		103.337		6200.240		0.0018%		10.31%		20.79%		8.00%		1.66%		23.27%		1.00		24.60%		1.00		103.3		2.250		0.080%		10.4		10.432		10.4		100.00%		0.0007991151		2.250		82.504

		2.50		0.089%		11.592		60.000		114.747		6884.840		0.0018%		10.31%		19.66%		8.00%		1.50%		22.25%		1.00		23.64%		1.00		114.7		2.500		0.089%		11.6		11.592		11.6		100.00%		0.0008879056		2.500		93.914

		2.75		0.098%		12.751		60.000		126.157		7569.440		0.0018%		10.31%		18.58%		8.00%		1.36%		21.29%		1.00		22.75%		1.00		126.2		2.750		0.098%		12.8		12.751		12.8		100.00%		0.0009766962		2.750		105.324

		3.00		0.107%		13.910		60.000		137.567		8254.040		0.0018%		10.31%		17.57%		8.00%		1.25%		20.41%		1.00		21.92%		1.00		137.6		3.000		0.107%		13.9		13.910		13.9		100.00%		0.0010654868		3.000		116.734

		3.25		0.115%		15.069		60.000		148.977		8938.640		0.0018%		10.31%		16.61%		8.00%		1.15%		19.58%		1.00		21.15%		1.00		149.0		3.250		0.115%		15.1		15.069		15.1		100.00%		0.0011542773		3.250		128.144

		3.50		0.124%		16.228		60.000		160.387		9623.240		0.0018%		10.31%		15.70%		8.00%		1.07%		18.81%		1.00		20.44%		1.00		160.4		3.500		0.124%		16.2		16.228		16.2		100.00%		0.0012430679		3.500		139.554

		3.75		0.133%		17.387		60.000		171.797		10307.840		0.0018%		10.31%		14.84%		8.00%		1.00%		18.10%		1.00		19.79%		1.00		171.8		3.750		0.133%		17.4		17.387		17.4		100.00%		0.0013318585		3.750		150.964

		4.00		0.142%		18.547		60.000		183.207		10992.440		0.0018%		10.31%		14.03%		8.00%		0.94%		17.43%		1.00		19.18%		1.00		183.2		4.000		0.142%		18.5		18.547		18.5		100.00%		0.001420649		4.000		162.374

		4.25		0.151%		19.706		60.000		194.617		11677.040		0.0018%		10.31%		13.26%		8.00%		0.88%		16.82%		1.00		18.62%		1.00		194.6		4.250		0.151%		19.7		19.706		19.7		100.00%		0.0015094396		4.250		173.784

		4.50		0.160%		20.865		60.000		206.027		12361.640		0.0018%		10.31%		12.54%		8.00%		0.83%		16.25%		1.00		18.11%		1.00		206.0		4.500		0.160%		20.9		20.865		20.9		100.00%		0.0015982302		4.500		185.194

		4.75		0.169%		22.024		60.000		217.437		13046.240		0.0018%		10.31%		11.85%		8.00%		0.79%		15.73%		1.00		17.64%		1.00		217.4		4.750		0.169%		22.0		22.024		22.0		100.00%		0.0016870207		4.750		196.604

		5.00		0.178%		23.183		60.000		228.847		13730.840		0.0018%		10.31%		11.20%		8.00%		0.75%		15.24%		1.00		17.21%		1.00		228.8		5.000		0.178%		23.2		23.183		23.2		100.00%		0.0017758113		5.000		208.014

		5.25		0.186%		24.342		60.000		240.257		14415.440		0.0018%		10.31%		10.59%		8.00%		0.71%		14.80%		1.00		16.82%		1.00		240.3		5.250		0.186%		24.3		24.342		24.3		100.00%		0.0018646018		5.250		219.424

		5.50		0.195%		25.502		60.000		251.667		15100.040		0.0018%		10.31%		10.01%		8.00%		0.68%		14.38%		1.00		16.46%		1.00		251.7		5.500		0.195%		25.5		25.502		25.5		100.00%		0.0019533924		5.500		230.834

		5.75		0.204%		26.661		60.000		263.077		15784.640		0.0018%		10.31%		9.47%		8.00%		0.65%		14.01%		1.00		16.13%		1.00		263.1		5.750		0.204%		26.7		26.661		26.7		100.00%		0.002042183		5.750		242.244

		6.00		0.213%		27.820		60.000		274.487		16469.240		0.0018%		10.31%		8.95%		8.00%		0.63%		13.66%		1.00		15.83%		1.00		274.5		6.000		0.213%		27.8		27.820		27.8		100.00%		0.0021309735		6.000		253.654

		6.25		0.222%		28.979		60.000		285.897		17153.840		0.0018%		10.31%		8.46%		8.00%		0.60%		13.35%		1.00		15.56%		1.00		285.9		6.250		0.222%		29.0		28.979		29.0		100.00%		0.0022197641		6.250		265.064

		6.50		0.231%		30.138		60.000		297.307		17838.440		0.0018%		10.31%		8.00%		8.00%		0.58%		13.06%		1.00		15.31%		1.00		297.3		6.500		0.231%		30.1		30.138		30.1		100.00%		0.0023085547		6.500		276.474

		6.75		0.240%		31.297		60.000		308.717		18523.040		0.0018%		10.31%		7.70%		8.00%		0.56%		12.88%		1.00		15.16%		1.00		308.7		6.750		0.240%		31.3		31.297		31.3		100.00%		0.0023973452		6.750		287.884

		7.00		0.249%		32.457		60.000		320.127		19207.640		0.0018%		10.31%		7.70%		8.00%		0.54%		12.88%		1.00		15.16%		1.00		320.1		7.000		0.249%		32.5		32.457		32.5		100.00%		0.0024861358		7.000		299.294

		7.25		0.257%		33.616		60.000		331.537		19892.240		0.0018%		10.31%		7.70%		8.00%		0.52%		12.87%		1.00		15.16%		1.00		331.5		7.250		0.257%		33.6		33.616		33.6		100.00%		0.0025749264		7.250		310.704

		7.50		0.266%		34.775		60.000		342.947		20576.840		0.0018%		10.31%		7.70%		8.00%		0.50%		12.87%		1.00		15.16%		1.00		342.9		7.500		0.266%		34.8		34.775		34.8		100.00%		0.0026637169		7.500		322.114

		7.75		0.275%		35.934		60.000		354.357		21261.440		0.0018%		10.31%		7.70%		8.00%		0.48%		12.87%		1.00		15.16%		1.00		354.4		7.750		0.275%		35.9		35.934		35.9		100.00%		0.0027525075		7.750		333.524

		8.00		0.284%		37.093		60.000		365.767		21946.040		0.0018%		10.31%		7.70%		8.00%		0.47%		12.87%		1.00		15.16%		1.00		365.8		8.000		0.284%		37.1		37.093		37.1		100.00%		0.002841298		8.000		344.934

		8.25		0.293%		38.252		60.000		377.177		22630.640		0.0018%		10.31%		7.70%		8.00%		0.46%		12.87%		1.00		15.16%		1.00		377.2		8.250		0.293%		38.3		38.252		38.3		100.00%		0.0029300886		8.250		356.344

		8.50		0.302%		39.411		60.000		388.587		23315.240		0.0018%		10.31%		7.70%		8.00%		0.44%		12.87%		1.00		15.16%		1.00		388.6		8.500		0.302%		39.4		39.411		39.4		100.00%		0.0030188792		8.500		367.754

		8.75		0.311%		40.571		60.000		399.997		23999.840		0.0018%		10.31%		7.70%		8.00%		0.43%		12.87%		1.00		15.16%		1.00		400.0		8.750		0.311%		40.6		40.571		40.6		100.00%		0.0031076697		8.750		379.164

		9.00		0.320%		41.730		60.000		411.407		24684.440		0.0018%		10.31%		7.70%		8.00%		0.42%		12.87%		1.00		15.15%		1.00		411.4		9.000		0.320%		41.7		41.730		41.7		100.00%		0.0031964603		9.000		390.574

		9.25		0.329%		42.889		60.000		422.817		25369.040		0.0018%		10.31%		7.70%		8.00%		0.41%		12.87%		1.00		15.15%		1.00		422.8		9.250		0.329%		42.9		42.889		42.9		100.00%		0.0032852509		9.250		401.984

		9.50		0.337%		44.048		60.000		434.227		26053.640		0.0018%		10.31%		7.70%		8.00%		0.40%		12.87%		1.00		15.15%		1.00		434.2		9.500		0.337%		44.0		44.048		44.0		100.00%		0.0033740414		9.500		413.394

		9.75		0.346%		45.207		60.000		445.637		26738.240		0.0018%		10.31%		7.70%		8.00%		0.39%		12.87%		1.00		15.15%		1.00		445.6		9.750		0.346%		45.2		45.207		45.2		100.00%		0.003462832		9.750		424.804

		10.00		0.355%		46.366		60.000		457.047		27422.840		0.0018%		10.31%		7.70%		8.00%		0.38%		12.87%		1.00		15.15%		1.00		457.0		10.000		0.355%		46.4		46.366		46.4		100.00%		0.0035516226		10.000		436.214

		10.25		0.364%		47.526		60.000		468.457		28107.440		0.0018%		10.31%		7.70%		8.00%		0.37%		12.87%		1.00		15.15%		1.00		468.5		10.250		0.364%		47.5		47.526		47.5		100.00%		0.0036404131		10.250		447.624

		10.50		0.373%		48.685		60.000		479.867		28792.040		0.0018%		10.31%		7.70%		8.00%		0.36%		12.87%		1.00		15.15%		1.00		479.9		10.500		0.373%		48.7		48.685		48.7		100.00%		0.0037292037		10.500		459.034

		10.75		0.382%		49.844		60.000		491.277		29476.640		0.0018%		10.31%		7.70%		8.00%		0.35%		12.87%		1.00		15.15%		1.00		491.3		10.750		0.382%		49.8		49.844		49.8		100.00%		0.0038179943		10.750		470.444

		11.00		0.391%		51.003		60.000		502.687		30161.240		0.0018%		10.31%		7.70%		8.00%		0.34%		12.87%		1.00		15.15%		1.00		502.7		11.000		0.391%		51.0		51.003		51.0		100.00%		0.0039067848		11.000		481.854

		11.25		0.400%		52.162		60.000		514.097		30845.840		0.0018%		10.31%		7.70%		8.00%		0.33%		12.87%		1.00		15.15%		1.00		514.1		11.250		0.400%		52.2		52.162		52.2		100.00%		0.0039955754		11.250		493.264

		11.50		0.408%		53.321		60.000		525.507		31530.440		0.0018%		10.31%		7.70%		8.00%		0.33%		12.87%		1.00		15.15%		1.00		525.5		11.500		0.408%		53.3		53.321		53.3		100.00%		0.0040843659		11.500		504.674

		11.75		0.417%		54.481		60.000		536.917		32215.040		0.0018%		10.31%		7.70%		8.00%		0.32%		12.87%		1.00		15.15%		1.00		536.9		11.750		0.417%		54.5		54.481		54.5		100.00%		0.0041731565		11.750		516.084

		12.00		0.426%		55.640		60.000		548.327		32899.640		0.0018%		10.31%		7.70%		8.00%		0.31%		12.87%		1.00		15.15%		1.00		548.3		12.000		0.426%		55.6		55.640		55.6		100.00%		0.0042619471		12.000		527.494





































































































































































































Table 2B 3000 Imp

		Table 2 Helix Dosage  Class:				B

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		2										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		1.5										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		6		in2								Sections between 3" & 4" the difference is

		Width		12.00		in2

		Fy		60000		psi								Sections between 2" & 3" the difference is

		Helix Density		13055		lb/yd3								Sections between 1" & 2" the difference is

		f'c		3000		psi

		αh		0.025

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev				in²

		Ahf		Helix Test Area				0.0003157		0.00000001

		Hl		Helix Linear Term				22.82		2.3517

		h		Height				5.00		0.4				in				calculated values				2.60%		1.30%

		Ho		Helix Orientation variation				(see below)						lb/yd³



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-121.1		103.02				lb

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		0.4				in





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(with h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/sqin)		Volume Fraction		Helix Dosage (lbs/yd)		Tension zone area using unit width
(in2)		Tensile unit force
(psi)		Tensile force, FH
(lb/ft)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(psi)		# of Helix per unit area, Hu
(#/in2)		Volume Fraction		Helix Dosage (lbs/yd)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		1.18		0.042%		5.471		60.000		46.169		2770.152		0.0018%		10.31%		25.00%		8.00%		3.72%		27.30%		0.735597695		28.44%		0.7261567935		62.8		1.544		0.055%		7.2		7.438		7.5		101.30%		0.0005771363		1.625		33.669

		1.25		0.044%		5.796		60.000		49.364		2961.840		0.0018%		10.31%		25.00%		8.00%		3.48%		27.26%		0.735860491		28.41%		0.726405731		67.1		1.638		0.058%		7.6		7.876		8.0		101.30%		0.0006111637		1.721		36.864

		1.43		0.051%		6.630		60.000		57.579		3454.752		0.0018%		10.31%		25.00%		8.00%		2.98%		27.20%		0.736347917		28.36%		0.7268673822		78.2		1.882		0.067%		8.7		9.004		9.1		101.30%		0.0006987272		1.967		45.079

		1.50		0.053%		6.955		60.000		60.774		3646.440		0.0018%		10.31%		24.61%		8.00%		2.83%		26.83%		0.7394225201		28.00%		0.7297772658		82.2		1.969		0.070%		9.1		9.406		9.5		101.32%		0.0007300082		2.055		48.274

		1.53		0.054%		7.094		60.000		62.143		3728.592		0.0018%		10.31%		24.45%		8.00%		2.76%		26.68%		0.7407401055		27.85%		0.7310231144		83.9		2.007		0.071%		9.3		9.577		9.7		101.33%		0.0007433394		2.093		49.643

		1.75		0.062%		8.114		60.000		72.184		4331.040		0.0018%		10.31%		23.27%		8.00%		2.38%		25.56%		0.7500980662		26.78%		0.7398507795		96.2		2.277		0.081%		10.6		10.817		11.0		101.39%		0.0008400801		2.365		59.684

		2.00		0.071%		9.273		60.000		83.594		5015.640		0.0018%		10.31%		22.00%		8.00%		2.05%		24.38%		0.7601382616		25.66%		0.7492783653		110.0		2.578		0.092%		12.0		12.199		12.4		101.45%		0.0009480115		2.669		71.094

		2.25		0.080%		10.432		60.000		95.004		5700.240		0.0018%		10.31%		20.79%		8.00%		1.81%		23.28%		0.7696014913		24.61%		0.7581182554		123.4		2.873		0.102%		13.3		13.556		13.8		101.51%		0.0010540771		2.968		82.504

		2.50		0.089%		11.592		60.000		106.414		6384.840		0.0018%		10.31%		19.66%		8.00%		1.61%		22.25%		0.7785232601		23.65%		0.7664069575		136.7		3.163		0.112%		14.7		14.889		15.1		101.58%		0.0011585302		3.262		93.914

		2.75		0.098%		12.751		60.000		117.824		7069.440		0.0018%		10.31%		18.58%		8.00%		1.46%		21.30%		0.7869290675		22.75%		0.7741716283		149.7		3.449		0.122%		16.0		16.203		16.5		101.65%		0.0012616017		3.552		105.324

		3.00		0.107%		13.910		60.000		129.234		7754.040		0.0018%		10.31%		17.57%		8.00%		1.33%		20.41%		0.7948397443		21.92%		0.7814351824		162.6		3.731		0.133%		17.3		17.500		17.8		101.72%		0.0013634999		3.839		116.734

		3.25		0.115%		15.069		60.000		140.644		8438.640		0.0018%		10.31%		16.61%		8.00%		1.22%		19.58%		0.8022738845		21.15%		0.7882185996		175.3		4.009		0.142%		18.6		18.783		19.1		101.78%		0.0014644127		4.123		128.144

		3.50		0.124%		16.228		60.000		152.054		9123.240		0.0018%		10.31%		15.70%		8.00%		1.13%		18.81%		0.8092490329		20.44%		0.7945420283		187.9		4.285		0.152%		19.9		20.053		20.4		101.85%		0.0015645087		4.405		139.554

		3.75		0.133%		17.387		60.000		163.464		9807.840		0.0018%		10.31%		14.84%		8.00%		1.05%		18.10%		0.8157822906		19.79%		0.8004253226		200.4		4.559		0.162%		21.1		21.314		21.7		101.92%		0.0016639384		4.685		150.964

		4.00		0.142%		18.547		60.000		174.874		10492.440		0.0018%		10.31%		14.03%		8.00%		0.98%		17.44%		0.8218906302		19.18%		0.8058882929		212.8		4.830		0.172%		22.4		22.566		23.0		101.99%		0.0017628362		4.963		162.374

		4.25		0.151%		19.706		60.000		186.284		11177.040		0.0018%		10.31%		13.26%		8.00%		0.92%		16.82%		0.8275910542		18.63%		0.8109508031		225.1		5.100		0.181%		23.6		23.811		24.3		102.05%		0.0018613208		5.241		173.784

		4.50		0.160%		20.865		60.000		197.694		11861.640		0.0018%		10.31%		12.54%		8.00%		0.87%		16.25%		0.8329006666		18.11%		0.8156327806		237.4		5.369		0.191%		24.9		25.051		25.6		102.12%		0.0019594972		5.517		185.194

		4.75		0.169%		22.024		60.000		209.104		12546.240		0.0018%		10.31%		11.85%		8.00%		0.82%		15.73%		0.8378366908		17.65%		0.8199541738		249.6		5.637		0.200%		26.1		26.287		26.9		102.18%		0.0020574573		5.793		196.604

		5.00		0.178%		23.183		60.000		220.514		13230.840		0.0018%		10.31%		11.20%		8.00%		0.78%		15.24%		0.842416454		17.21%		0.8239348805		261.8		5.904		0.210%		27.4		27.520		28.1		102.24%		0.0021552811		6.068		208.014

		5.25		0.186%		24.342		60.000		231.924		13915.440		0.0018%		10.31%		10.59%		8.00%		0.74%		14.80%		0.8466573487		16.82%		0.8275946578		273.9		6.170		0.219%		28.6		28.751		29.4		102.30%		0.0022530376		6.344		219.424

		5.50		0.195%		25.502		60.000		243.334		14600.040		0.0018%		10.31%		10.01%		8.00%		0.71%		14.39%		0.8505767785		16.46%		0.830953024		286.1		6.437		0.229%		29.8		29.981		30.7		102.36%		0.0023507856		6.619		230.834

		5.75		0.204%		26.661		60.000		254.744		15284.640		0.0018%		10.31%		9.47%		8.00%		0.67%		14.01%		0.8541920927		16.13%		0.8340291575		298.2		6.703		0.238%		31.1		31.212		32.0		102.42%		0.002448575		6.894		242.244

		6.00		0.213%		27.820		60.000		266.154		15969.240		0.0018%		10.31%		8.95%		8.00%		0.65%		13.66%		0.857520514		15.83%		0.8368417987		310.4		6.969		0.248%		32.3		32.442		33.2		102.47%		0.0025464473		7.170		253.654

		6.25		0.222%		28.979		60.000		277.564		16653.840		0.0018%		10.31%		8.46%		8.00%		0.62%		13.35%		0.860579061		15.56%		0.8394091585		322.5		7.235		0.257%		33.5		33.674		34.5		102.52%		0.0026444364		7.446		265.064

		6.50		0.231%		30.138		60.000		288.974		17338.440		0.0018%		10.31%		8.00%		8.00%		0.59%		13.06%		0.8633844701		15.31%		0.8417488355		334.7		7.502		0.266%		34.8		34.907		35.8		102.57%		0.0027425695		7.722		276.474

		6.75		0.240%		31.297		60.000		300.384		18023.040		0.0018%		10.31%		7.70%		8.00%		0.57%		12.88%		0.8651374046		15.16%		0.8432030879		347.2		7.776		0.276%		36.1		36.176		37.1		102.60%		0.002843141		8.005		287.884

		7.00		0.249%		32.457		60.000		311.794		18707.640		0.0018%		10.31%		7.70%		8.00%		0.55%		12.88%		0.8651462766		15.16%		0.8432104329		360.4		8.065		0.286%		37.4		37.516		38.5		102.60%		0.0029484168		8.302		299.294

		7.25		0.257%		33.616		60.000		323.204		19392.240		0.0018%		10.31%		7.70%		8.00%		0.53%		12.88%		0.8651542264		15.16%		0.8432170141		373.6		8.354		0.297%		38.7		38.855		39.9		102.60%		0.0030536935		8.598		310.704

		7.50		0.266%		34.775		60.000		334.614		20076.840		0.0018%		10.31%		7.70%		8.00%		0.51%		12.87%		0.8651613773		15.16%		0.843222934		386.8		8.643		0.307%		40.1		40.195		41.2		102.60%		0.0031589711		8.894		322.114

		7.75		0.275%		35.934		60.000		346.024		20761.440		0.0018%		10.31%		7.70%		8.00%		0.50%		12.87%		0.8651678329		15.16%		0.8432282782		400.0		8.932		0.317%		41.4		41.534		42.6		102.60%		0.0032642495		9.191		333.524

		8.00		0.284%		37.093		60.000		357.434		21446.040		0.0018%		10.31%		7.70%		8.00%		0.48%		12.87%		0.8651736806		15.16%		0.843233119		413.1		9.220		0.327%		42.8		42.874		44.0		102.60%		0.0033695285		9.487		344.934

		8.25		0.293%		38.252		60.000		368.844		22130.640		0.0018%		10.31%		7.70%		8.00%		0.47%		12.87%		0.8651789943		15.16%		0.8432375178		426.3		9.509		0.338%		44.1		44.213		45.4		102.60%		0.0034748082		9.784		356.344

		8.50		0.302%		39.411		60.000		380.254		22815.240		0.0018%		10.31%		7.70%		8.00%		0.45%		12.87%		0.8651838371		15.16%		0.8432415267		439.5		9.798		0.348%		45.4		45.553		46.7		102.60%		0.0035800884		10.080		367.754

		8.75		0.311%		40.571		60.000		391.664		23499.840		0.0018%		10.31%		7.70%		8.00%		0.44%		12.87%		0.8651882631		15.16%		0.8432451904		452.7		10.087		0.358%		46.8		46.892		48.1		102.60%		0.0036853691		10.377		379.164

		9.00		0.320%		41.730		60.000		403.074		24184.440		0.0018%		10.31%		7.70%		8.00%		0.43%		12.87%		0.8651923187		15.15%		0.8432485476		465.9		10.376		0.369%		48.1		48.232		49.5		102.60%		0.0037906502		10.673		390.574

		9.25		0.329%		42.889		60.000		414.484		24869.040		0.0018%		10.31%		7.70%		8.00%		0.41%		12.87%		0.8651960441		15.15%		0.8432516314		479.1		10.665		0.379%		49.4		49.571		50.9		102.60%		0.0038959318		10.969		401.984

		9.50		0.337%		44.048		60.000		425.894		25553.640		0.0018%		10.31%		7.70%		8.00%		0.40%		12.87%		0.8651994742		15.15%		0.8432544707		492.2		10.954		0.389%		50.8		50.911		52.2		102.60%		0.0040012138		11.266		413.394

		9.75		0.346%		45.207		60.000		437.304		26238.240		0.0018%		10.31%		7.70%		8.00%		0.39%		12.87%		0.8652026395		15.15%		0.8432570908		505.4		11.243		0.399%		52.1		52.251		53.6		102.60%		0.0041064962		11.562		424.804

		10.00		0.355%		46.366		60.000		448.714		26922.840		0.0018%		10.31%		7.70%		8.00%		0.38%		12.87%		0.8652055665		15.15%		0.8432595136		518.6		11.532		0.410%		53.5		53.590		55.0		102.60%		0.0042117788		11.859		436.214

		10.25		0.364%		47.526		60.000		460.124		27607.440		0.0018%		10.31%		7.70%		8.00%		0.37%		12.87%		0.8652082785		15.15%		0.8432617585		531.8		11.821		0.420%		54.8		54.930		56.4		102.60%		0.0043170618		12.155		447.624

		10.50		0.373%		48.685		60.000		471.534		28292.040		0.0018%		10.31%		7.70%		8.00%		0.36%		12.87%		0.8652107961		15.15%		0.8432638424		545.0		12.110		0.430%		56.1		56.269		57.7		102.60%		0.0044223451		12.452		459.034

		10.75		0.382%		49.844		60.000		482.944		28976.640		0.0018%		10.31%		7.70%		8.00%		0.36%		12.87%		0.8652131374		15.15%		0.8432657804		558.2		12.398		0.440%		57.5		57.609		59.1		102.60%		0.0045276286		12.748		470.444

		11.00		0.391%		51.003		60.000		494.354		29661.240		0.0018%		10.31%		7.70%		8.00%		0.35%		12.87%		0.8652153185		15.15%		0.8432675858		571.4		12.687		0.451%		58.8		58.948		60.5		102.60%		0.0046329124		13.044		481.854

		11.25		0.400%		52.162		60.000		505.764		30345.840		0.0018%		10.31%		7.70%		8.00%		0.34%		12.87%		0.8652173537		15.15%		0.8432692704		584.6		12.976		0.461%		60.2		60.288		61.9		102.60%		0.0047381964		13.341		493.264

		11.50		0.408%		53.321		60.000		517.174		31030.440		0.0018%		10.31%		7.70%		8.00%		0.33%		12.87%		0.8652192557		15.15%		0.8432708448		597.7		13.265		0.471%		61.5		61.628		63.2		102.60%		0.0048434806		13.637		504.674

		11.75		0.417%		54.481		60.000		528.584		31715.040		0.0018%		10.31%		7.70%		8.00%		0.32%		12.87%		0.865221036		15.15%		0.8432723183		610.9		13.554		0.481%		62.8		62.967		64.6		102.60%		0.004948765		13.934		516.084

		12.00		0.426%		55.640		60.000		539.994		32399.640		0.0018%		10.31%		7.70%		8.00%		0.32%		12.87%		0.8652227046		15.15%		0.8432736994		624.1		13.843		0.492%		64.2		64.307		66.0		102.60%		0.0050540496		14.230		527.494





































































































































































































Table 2B 4000 Imp

		Table 2 Helix Dosage  Class:				B

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		2										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		1.5										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		6		in2								Sections between 3" & 4" the difference is

		Width		12.00		in2

		Fy		60000		psi								Sections between 2" & 3" the difference is

		Helix Density		13055		lb/yd3								Sections between 1" & 2" the difference is

		f'c		4000		psi

		αh		0.025

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev				in²

		Ahf		Helix Test Area				0.0003157		0.00000001

		Hl		Helix Linear Term				22.82		2.3517

		h		Height				5.00		0.4				in				calculated values				2.60%		1.30%

		Ho		Helix Orientation variation				(see below)						lb/yd³



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-121.1		103.02				lb

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		0.4				in





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(with h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/sqin)		Volume Fraction		Helix Dosage (lbs/yd)		Tension zone area using unit width
(in2)		Tensile unit force
(psi)		Tensile force, FH
(lb/ft)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(psi)		# of Helix per unit area, Hu
(#/in2)		Volume Fraction		Helix Dosage (lbs/yd)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		1.18		0.042%		5.471		60.000		50.336		3020.152		0.0018%		10.31%		25.00%		8.00%		3.41%		27.26%		0.7359307481		28.40%		0.7264722786		68.4		1.576		0.056%		7.3		7.434		7.5		101.30%		0.0005768857		1.624		33.669

		1.25		0.044%		5.796		60.000		53.531		3211.840		0.0018%		10.31%		25.00%		8.00%		3.21%		27.23%		0.7361355196		28.38%		0.7266662276		72.7		1.670		0.059%		7.7		7.873		8.0		101.30%		0.0006109446		1.720		36.864

		1.43		0.051%		6.630		60.000		61.746		3704.752		0.0018%		10.31%		25.00%		8.00%		2.78%		27.18%		0.7365245608		28.34%		0.7270346626		83.8		1.914		0.068%		8.9		9.002		9.1		101.31%		0.0006985665		1.967		45.079

		1.50		0.053%		6.955		60.000		64.941		3896.440		0.0018%		10.31%		24.61%		8.00%		2.64%		26.82%		0.7395762527		27.98%		0.7299226642		87.8		2.001		0.071%		9.3		9.404		9.5		101.32%		0.0007298628		2.055		48.274

		1.53		0.054%		7.094		60.000		66.310		3978.592		0.0018%		10.31%		24.45%		8.00%		2.59%		26.66%		0.7408853106		27.83%		0.7311603708		89.5		2.038		0.072%		9.5		9.575		9.7		101.33%		0.0007431998		2.093		49.643

		1.75		0.062%		8.114		60.000		76.351		4581.040		0.0018%		10.31%		23.27%		8.00%		2.25%		25.55%		0.7501972535		26.77%		0.7399441432		101.8		2.307		0.082%		10.7		10.816		11.0		101.39%		0.0008399741		2.365		59.684

		2.00		0.071%		9.273		60.000		87.761		5265.640		0.0018%		10.31%		22.00%		8.00%		1.96%		24.37%		0.7602068703		25.65%		0.7493426212		115.4		2.607		0.093%		12.1		12.198		12.4		101.45%		0.0009479302		2.669		71.094

		2.25		0.080%		10.432		60.000		99.171		5950.240		0.0018%		10.31%		20.79%		8.00%		1.73%		23.27%		0.7696514688		24.61%		0.7581648137		128.9		2.900		0.103%		13.4		13.555		13.8		101.52%		0.0010540123		2.968		82.504

		2.50		0.089%		11.592		60.000		110.581		6634.840		0.0018%		10.31%		19.66%		8.00%		1.55%		22.25%		0.7785611447		23.64%		0.7664420532		142.0		3.189		0.113%		14.8		14.889		15.1		101.58%		0.0011584772		3.262		93.914

		2.75		0.098%		12.751		60.000		121.991		7319.440		0.0018%		10.31%		18.58%		8.00%		1.41%		21.30%		0.7869587035		22.75%		0.7741989218		155.0		3.474		0.123%		16.1		16.203		16.5		101.65%		0.0012615572		3.552		105.324

		3.00		0.107%		13.910		60.000		133.401		8004.040		0.0018%		10.31%		17.57%		8.00%		1.29%		20.41%		0.7948635237		21.92%		0.7814569483		167.8		3.754		0.133%		17.4		17.500		17.8		101.72%		0.0013634619		3.839		116.734

		3.25		0.115%		15.069		60.000		144.811		8688.640		0.0018%		10.31%		16.61%		8.00%		1.19%		19.58%		0.8022933661		21.15%		0.7882363182		180.5		4.032		0.143%		18.7		18.783		19.1		101.78%		0.0014643798		4.123		128.144

		3.50		0.124%		16.228		60.000		156.221		9373.240		0.0018%		10.31%		15.70%		8.00%		1.10%		18.81%		0.8092652719		20.44%		0.7945567007		193.0		4.307		0.153%		20.0		20.053		20.4		101.85%		0.0015644798		4.405		139.554

		3.75		0.133%		17.387		60.000		167.631		10057.840		0.0018%		10.31%		14.84%		8.00%		1.02%		18.10%		0.8157960249		19.79%		0.8004376479		205.5		4.579		0.163%		21.2		21.313		21.7		101.92%		0.0016639128		4.685		150.964

		4.00		0.142%		18.547		60.000		179.041		10742.440		0.0018%		10.31%		14.03%		8.00%		0.96%		17.43%		0.8219023899		19.18%		0.805898773		217.8		4.850		0.172%		22.5		22.565		23.0		101.99%		0.0017628132		4.963		162.374

		4.25		0.151%		19.706		60.000		190.451		11427.040		0.0018%		10.31%		13.26%		8.00%		0.90%		16.82%		0.8276012296		18.63%		0.8109598074		230.1		5.119		0.182%		23.7		23.811		24.3		102.05%		0.0018613001		5.241		173.784

		4.50		0.160%		20.865		60.000		201.861		12111.640		0.0018%		10.31%		12.54%		8.00%		0.85%		16.25%		0.8329095509		18.11%		0.8156405863		242.4		5.387		0.191%		25.0		25.051		25.6		102.12%		0.0019594785		5.517		185.194

		4.75		0.169%		22.024		60.000		213.271		12796.240		0.0018%		10.31%		11.85%		8.00%		0.81%		15.73%		0.8378445085		17.64%		0.8199609931		254.5		5.654		0.201%		26.2		26.287		26.9		102.18%		0.0020574402		5.793		196.604

		5.00		0.178%		23.183		60.000		224.681		13480.840		0.0018%		10.31%		11.20%		8.00%		0.76%		15.24%		0.8424233799		17.21%		0.8239408784		266.7		5.921		0.210%		27.5		27.520		28.1		102.24%		0.0021552654		6.068		208.014

		5.25		0.186%		24.342		60.000		236.091		14165.440		0.0018%		10.31%		10.59%		8.00%		0.73%		14.80%		0.8466635207		16.82%		0.8275999648		278.8		6.187		0.220%		28.7		28.751		29.4		102.30%		0.0022530231		6.344		219.424

		5.50		0.195%		25.502		60.000		247.501		14850.040		0.0018%		10.31%		10.01%		8.00%		0.69%		14.39%		0.8505823071		16.46%		0.8309577443		291.0		6.453		0.229%		29.9		29.981		30.7		102.36%		0.0023507723		6.619		230.834

		5.75		0.204%		26.661		60.000		258.911		15534.640		0.0018%		10.31%		9.47%		8.00%		0.66%		14.01%		0.8541970676		16.13%		0.8340333755		303.1		6.718		0.239%		31.2		31.211		32.0		102.42%		0.0024485627		6.894		242.244

		6.00		0.213%		27.820		60.000		270.321		16219.240		0.0018%		10.31%		8.95%		8.00%		0.64%		13.66%		0.8575250085		15.83%		0.8368455837		315.2		6.984		0.248%		32.4		32.442		33.2		102.47%		0.0025464358		7.170		253.654

		6.25		0.222%		28.979		60.000		281.731		16903.840		0.0018%		10.31%		8.46%		8.00%		0.61%		13.35%		0.8605831359		15.56%		0.8394125677		327.4		7.250		0.257%		33.6		33.674		34.5		102.52%		0.0026444256		7.446		265.064

		6.50		0.231%		30.138		60.000		293.141		17588.440		0.0018%		10.31%		8.00%		8.00%		0.59%		13.06%		0.8633881765		15.31%		0.8417519166		339.5		7.516		0.267%		34.9		34.907		35.8		102.57%		0.0027425594		7.722		276.474

		6.75		0.240%		31.297		60.000		304.551		18273.040		0.0018%		10.31%		7.70%		8.00%		0.56%		12.88%		0.8651407601		15.16%		0.8432058659		352.0		7.790		0.277%		36.1		36.176		37.1		102.60%		0.0028431316		8.005		287.884

		7.00		0.249%		32.457		60.000		315.961		18957.640		0.0018%		10.31%		7.70%		8.00%		0.54%		12.88%		0.8651492796		15.16%		0.8432129189		365.2		8.079		0.287%		37.5		37.515		38.5		102.60%		0.0029484081		8.302		299.294

		7.25		0.257%		33.616		60.000		327.371		19642.240		0.0018%		10.31%		7.70%		8.00%		0.52%		12.88%		0.8651569244		15.16%		0.8432192478		378.4		8.368		0.297%		38.8		38.855		39.9		102.60%		0.0030536855		8.598		310.704

		7.50		0.266%		34.775		60.000		338.781		20326.840		0.0018%		10.31%		7.70%		8.00%		0.51%		12.87%		0.8651638104		15.16%		0.8432249482		391.6		8.657		0.307%		40.1		40.194		41.2		102.60%		0.0031589636		8.894		322.114

		7.75		0.275%		35.934		60.000		350.191		21011.440		0.0018%		10.31%		7.70%		8.00%		0.49%		12.87%		0.8651700347		15.16%		0.8432301009		404.8		8.946		0.318%		41.5		41.534		42.6		102.60%		0.0032642424		9.191		333.524

		8.00		0.284%		37.093		60.000		361.601		21696.040		0.0018%		10.31%		7.70%		8.00%		0.47%		12.87%		0.8651756794		15.16%		0.8432347737		418.0		9.235		0.328%		42.8		42.874		44.0		102.60%		0.0033695219		9.487		344.934

		8.25		0.293%		38.252		60.000		373.011		22380.640		0.0018%		10.31%		7.70%		8.00%		0.46%		12.87%		0.8651808144		15.16%		0.8432390244		431.1		9.524		0.338%		44.2		44.213		45.4		102.60%		0.003474802		9.784		356.344

		8.50		0.302%		39.411		60.000		384.421		23065.240		0.0018%		10.31%		7.70%		8.00%		0.45%		12.87%		0.8651854991		15.16%		0.8432429024		444.3		9.812		0.349%		45.5		45.553		46.7		102.60%		0.0035800825		10.080		367.754

		8.75		0.311%		40.571		60.000		395.831		23749.840		0.0018%		10.31%		7.70%		8.00%		0.43%		12.87%		0.8651897848		15.16%		0.84324645		457.5		10.101		0.359%		46.8		46.892		48.1		102.60%		0.0036853636		10.377		379.164

		9.00		0.320%		41.730		60.000		407.241		24434.440		0.0018%		10.31%		7.70%		8.00%		0.42%		12.87%		0.8651937154		15.15%		0.8432497038		470.7		10.390		0.369%		48.2		48.232		49.5		102.60%		0.003790645		10.673		390.574

		9.25		0.329%		42.889		60.000		418.651		25119.040		0.0018%		10.31%		7.70%		8.00%		0.41%		12.87%		0.8651973292		15.15%		0.8432526952		483.9		10.679		0.379%		49.5		49.571		50.9		102.60%		0.0038959269		10.969		401.984

		9.50		0.337%		44.048		60.000		430.061		25803.640		0.0018%		10.31%		7.70%		8.00%		0.40%		12.87%		0.8652006593		15.15%		0.8432554517		497.1		10.968		0.390%		50.9		50.911		52.2		102.60%		0.0040012092		11.266		413.394

		9.75		0.346%		45.207		60.000		441.471		26488.240		0.0018%		10.31%		7.70%		8.00%		0.39%		12.87%		0.8652037347		15.15%		0.8432579974		510.3		11.257		0.400%		52.2		52.250		53.6		102.60%		0.0041064917		11.562		424.804

		10.00		0.355%		46.366		60.000		452.881		27172.840		0.0018%		10.31%		7.70%		8.00%		0.38%		12.87%		0.8652065806		15.15%		0.8432603531		523.4		11.546		0.410%		53.5		53.590		55.0		102.60%		0.0042117746		11.859		436.214

		10.25		0.364%		47.526		60.000		464.291		27857.440		0.0018%		10.31%		7.70%		8.00%		0.37%		12.87%		0.8652092194		15.15%		0.8432625373		536.6		11.835		0.420%		54.9		54.930		56.4		102.60%		0.0043170578		12.155		447.624

		10.50		0.373%		48.685		60.000		475.701		28542.040		0.0018%		10.31%		7.70%		8.00%		0.36%		12.87%		0.8652116706		15.15%		0.8432645663		549.8		12.124		0.431%		56.2		56.269		57.7		102.60%		0.0044223413		12.452		459.034

		10.75		0.382%		49.844		60.000		487.111		29226.640		0.0018%		10.31%		7.70%		8.00%		0.35%		12.87%		0.8652139516		15.15%		0.8432664544		563.0		12.413		0.441%		57.6		57.609		59.1		102.60%		0.004527625		12.748		470.444

		11.00		0.391%		51.003		60.000		498.521		29911.240		0.0018%		10.31%		7.70%		8.00%		0.34%		12.87%		0.8652160779		15.15%		0.8432682144		576.2		12.702		0.451%		58.9		58.948		60.5		102.60%		0.0046329089		13.044		481.854

		11.25		0.400%		52.162		60.000		509.931		30595.840		0.0018%		10.31%		7.70%		8.00%		0.34%		12.87%		0.8652180631		15.15%		0.8432698576		589.4		12.990		0.461%		60.2		60.288		61.9		102.60%		0.0047381931		13.341		493.264

		11.50		0.408%		53.321		60.000		521.341		31280.440		0.0018%		10.31%		7.70%		8.00%		0.33%		12.87%		0.8652199194		15.15%		0.8432713941		602.6		13.279		0.472%		61.6		61.628		63.2		102.60%		0.0048434774		13.637		504.674

		11.75		0.417%		54.481		60.000		532.751		31965.040		0.0018%		10.31%		7.70%		8.00%		0.32%		12.87%		0.8652216577		15.15%		0.8432728329		615.7		13.568		0.482%		62.9		62.967		64.6		102.60%		0.004948762		13.934		516.084

		12.00		0.426%		55.640		60.000		544.161		32649.640		0.0018%		10.31%		7.70%		8.00%		0.32%		12.87%		0.8652232879		15.15%		0.8432741823		628.9		13.857		0.492%		64.3		64.307		66.0		102.60%		0.0050540467		14.230		527.494





































































































































































































Table 2B 5000 Imp

		Table 2 Helix Dosage  Class:				B

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		2										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		1.5										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		6		in2								Sections between 3" & 4" the difference is

		Width		12.00		in2

		Fy		60000		psi								Sections between 2" & 3" the difference is

		Helix Density		13055		lb/yd3								Sections between 1" & 2" the difference is

		f'c		5000		psi

		αh		0.025

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev				in²

		Ahf		Helix Test Area				0.0003157		0.00000001

		Hl		Helix Linear Term				22.82		2.3517

		h		Height				5.00		0.4				in				calculated values				3.00%		0.85%

		Ho		Helix Orientation variation				(see below)						lb/yd³



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-121.1		103.02				lb

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		0.4				in





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(with h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/sqin)		Volume Fraction		Helix Dosage (lbs/yd)		Tension zone area using unit width
(in2)		Tensile unit force
(psi)		Tensile force, FH
(lb/ft)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(psi)		# of Helix per unit area, Hu
(#/in2)		Volume Fraction		Helix Dosage (lbs/yd)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		1.18		0.042%		5.471		60.000		54.503		3270.152		0.0018%		10.31%		25.00%		8.00%		3.15%		27.22%		0.7361908244		28.37%		0.73		74.7		1.622		0.058%		7.5		7.432		7.5		100.85%		0.0005740979		1.616		33.669

		1.25		0.044%		5.796		60.000		57.697		3461.840		0.0018%		10.31%		25.00%		8.00%		2.98%		27.20%		0.7363534554		28.36%		0.73		79.0		1.718		0.061%		8.0		7.871		7.9		100.87%		0.0006081545		1.712		36.864

		1.43		0.051%		6.630		60.000		65.913		3954.752		0.0018%		10.31%		25.00%		8.00%		2.60%		27.17%		0.7366689104		28.32%		0.73		90.3		1.964		0.070%		9.1		9.001		9.1		100.91%		0.0006957288		1.959		45.079

		1.50		0.053%		6.955		60.000		69.107		4146.440		0.0018%		10.31%		24.61%		8.00%		2.48%		26.80%		0.7397031298		27.97%		0.73		94.7		2.060		0.073%		9.6		9.402		9.5		101.33%		0.0007297855		2.055		48.274

		1.53		0.054%		7.094		60.000		70.477		4228.592		0.0018%		10.31%		24.45%		8.00%		2.44%		26.64%		0.7410056244		27.82%		0.73		96.5		2.101		0.075%		9.7		9.574		9.7		101.51%		0.0007443812		2.096		49.643

		1.75		0.062%		8.114		60.000		80.517		4831.040		0.0018%		10.31%		23.27%		8.00%		2.13%		25.54%		0.7502814906		26.76%		0.74		108.8		2.370		0.084%		11.0		10.815		11.0		101.39%		0.0008399107		2.365		59.684

		2.00		0.071%		9.273		60.000		91.927		5515.640		0.0018%		10.31%		22.00%		8.00%		1.87%		24.36%		0.7602663863		25.64%		0.75		122.6		2.671		0.095%		12.4		12.197		12.4		101.37%		0.0009470993		2.667		71.094

		2.25		0.080%		10.432		60.000		103.337		6200.240		0.0018%		10.31%		20.79%		8.00%		1.66%		23.27%		0.7696955366		24.60%		0.76		136.0		2.965		0.105%		13.7		13.554		13.7		101.28%		0.0010514672		2.961		82.504

		2.50		0.089%		11.592		60.000		114.747		6884.840		0.0018%		10.31%		19.66%		8.00%		1.50%		22.25%		0.7785949856		23.64%		0.77		149.0		3.251		0.115%		15.1		14.888		15.1		101.12%		0.0011531242		3.247		93.914

		2.75		0.098%		12.751		60.000		126.157		7569.440		0.0018%		10.31%		18.58%		8.00%		1.36%		21.29%		0.7869854568		22.75%		0.77		163.8		3.576		0.127%		16.6		16.202		16.6		102.21%		0.0012684366		3.571		105.324

		3.00		0.107%		13.910		60.000		137.567		8254.040		0.0018%		10.31%		17.57%		8.00%		1.25%		20.41%		0.7948851786		21.92%		0.78		176.4		3.850		0.137%		17.9		17.499		17.8		101.91%		0.0013660087		3.846		116.734

		3.25		0.115%		15.069		60.000		148.977		8938.640		0.0018%		10.31%		16.61%		8.00%		1.15%		19.58%		0.8023112384		21.15%		0.79		188.6		4.118		0.146%		19.1		18.782		19.1		101.56%		0.0014611105		4.114		128.144

		3.50		0.124%		16.228		60.000		160.387		9623.240		0.0018%		10.31%		15.70%		8.00%		1.07%		18.81%		0.8092802636		20.44%		0.79		203.0		4.434		0.157%		20.6		20.053		20.5		102.44%		0.0015735037		4.430		139.554

		3.75		0.133%		17.387		60.000		171.797		10307.840		0.0018%		10.31%		14.84%		8.00%		1.00%		18.10%		0.8158087733		19.79%		0.80		214.7		4.691		0.167%		21.8		21.313		21.7		101.98%		0.0016648231		4.688		150.964

		4.00		0.142%		18.547		60.000		183.207		10992.440		0.0018%		10.31%		14.03%		8.00%		0.94%		17.43%		0.8219133574		19.18%		0.81		226.2		4.942		0.176%		22.9		22.565		22.9		101.47%		0.0017538877		4.938		162.374

		4.25		0.151%		19.706		60.000		194.617		11677.040		0.0018%		10.31%		13.26%		8.00%		0.88%		16.82%		0.8276107592		18.62%		0.81		240.3		5.250		0.186%		24.3		23.810		24.3		102.17%		0.0018635057		5.247		173.784

		4.50		0.160%		20.865		60.000		206.027		12361.640		0.0018%		10.31%		12.54%		8.00%		0.83%		16.25%		0.8329179022		18.11%		0.82		251.3		5.491		0.195%		25.5		25.050		25.4		101.58%		0.0019490612		5.488		185.194

		4.75		0.169%		22.024		60.000		217.437		13046.240		0.0018%		10.31%		11.85%		8.00%		0.79%		15.73%		0.8378518816		17.64%		0.82		265.2		5.796		0.206%		26.9		26.286		26.9		102.18%		0.0020573423		5.793		196.604

		5.00		0.178%		23.183		60.000		228.847		13730.840		0.0018%		10.31%		11.20%		8.00%		0.75%		15.24%		0.8424299313		17.21%		0.82		279.1		6.101		0.217%		28.3		27.519		28.3		102.74%		0.0021656235		6.098		208.014

		5.25		0.186%		24.342		60.000		240.257		14415.440		0.0018%		10.31%		10.59%		8.00%		0.71%		14.80%		0.8466693747		16.82%		0.83		289.5		6.328		0.225%		29.3		28.751		29.3		102.01%		0.0022465082		6.325		219.424

		5.50		0.195%		25.502		60.000		251.667		15100.040		0.0018%		10.31%		10.01%		8.00%		0.68%		14.38%		0.8505875637		16.46%		0.83		303.2		6.629		0.235%		30.7		29.981		30.7		102.48%		0.0023534848		6.627		230.834

		5.75		0.204%		26.661		60.000		263.077		15784.640		0.0018%		10.31%		9.47%		8.00%		0.65%		14.01%		0.8542018081		16.13%		0.83		317.0		6.931		0.246%		32.1		31.211		32.1		102.92%		0.0024604614		6.928		242.244

		6.00		0.213%		27.820		60.000		274.487		16469.240		0.0018%		10.31%		8.95%		8.00%		0.63%		13.66%		0.8575293		15.83%		0.84		326.8		7.146		0.254%		33.1		32.442		33.1		102.09%		0.0025368733		7.143		253.654

		6.25		0.222%		28.979		60.000		285.897		17153.840		0.0018%		10.31%		8.46%		8.00%		0.60%		13.35%		0.8605870342		15.56%		0.84		340.4		7.443		0.264%		34.5		33.674		34.5		102.45%		0.0026425763		7.440		265.064

		6.50		0.231%		30.138		60.000		297.307		17838.440		0.0018%		10.31%		8.00%		8.00%		0.58%		13.06%		0.8633917282		15.31%		0.84		353.9		7.741		0.275%		35.9		34.907		35.9		102.78%		0.0027482794		7.738		276.474

		6.75		0.240%		31.297		60.000		308.717		18523.040		0.0018%		10.31%		7.70%		8.00%		0.56%		12.88%		0.8651439808		15.16%		0.84		367.5		8.038		0.285%		37.3		36.176		37.3		102.99%		0.0028539824		8.036		287.884

		7.00		0.249%		32.457		60.000		320.127		19207.640		0.0018%		10.31%		7.70%		8.00%		0.54%		12.88%		0.8651521662		15.16%		0.84		381.1		8.336		0.296%		38.7		37.515		38.6		102.99%		0.0029596855		8.333		299.294

		7.25		0.257%		33.616		60.000		331.537		19892.240		0.0018%		10.31%		7.70%		8.00%		0.52%		12.87%		0.8651595215		15.16%		0.84		394.7		8.634		0.307%		40.0		38.855		40.0		103.00%		0.0030653885		8.631		310.704

		7.50		0.266%		34.775		60.000		342.947		20576.840		0.0018%		10.31%		7.70%		8.00%		0.50%		12.87%		0.8651661554		15.16%		0.84		408.3		8.931		0.317%		41.4		40.194		41.4		103.00%		0.0031710916		8.929		322.114

		7.75		0.275%		35.934		60.000		354.357		21261.440		0.0018%		10.31%		7.70%		8.00%		0.48%		12.87%		0.8651721593		15.16%		0.84		421.9		9.229		0.328%		42.8		41.534		42.8		103.00%		0.0032767946		9.226		333.524

		8.00		0.284%		37.093		60.000		365.767		21946.040		0.0018%		10.31%		7.70%		8.00%		0.47%		12.87%		0.8651776103		15.16%		0.84		435.4		9.527		0.338%		44.2		42.873		44.2		103.00%		0.0033824977		9.524		344.934

		8.25		0.293%		38.252		60.000		377.177		22630.640		0.0018%		10.31%		7.70%		8.00%		0.46%		12.87%		0.8651825744		15.16%		0.84		449.0		9.824		0.349%		45.6		44.213		45.5		103.00%		0.0034882007		9.821		356.344

		8.50		0.302%		39.411		60.000		388.587		23315.240		0.0018%		10.31%		7.70%		8.00%		0.44%		12.87%		0.8651871079		15.16%		0.84		462.6		10.122		0.359%		46.9		45.553		46.9		103.00%		0.0035939038		10.119		367.754

		8.75		0.311%		40.571		60.000		399.997		23999.840		0.0018%		10.31%		7.70%		8.00%		0.43%		12.87%		0.8651912592		15.16%		0.84		476.2		10.419		0.370%		48.3		46.892		48.3		103.00%		0.0036996068		10.417		379.164

		9.00		0.320%		41.730		60.000		411.407		24684.440		0.0018%		10.31%		7.70%		8.00%		0.42%		12.87%		0.86519507		15.15%		0.84		489.8		10.717		0.381%		49.7		48.232		49.7		103.00%		0.0038053099		10.714		390.574

		9.25		0.329%		42.889		60.000		422.817		25369.040		0.0018%		10.31%		7.70%		8.00%		0.41%		12.87%		0.8651985766		15.15%		0.84		503.4		11.015		0.391%		51.1		49.571		51.1		103.00%		0.0039110129		11.012		401.984

		9.50		0.337%		44.048		60.000		434.227		26053.640		0.0018%		10.31%		7.70%		8.00%		0.40%		12.87%		0.8652018105		15.15%		0.84		516.9		11.312		0.402%		52.5		50.911		52.4		103.00%		0.004016716		11.310		413.394

		9.75		0.346%		45.207		60.000		445.637		26738.240		0.0018%		10.31%		7.70%		8.00%		0.39%		12.87%		0.8652047993		15.15%		0.84		530.5		11.610		0.412%		53.8		52.250		53.8		103.00%		0.004122419		11.607		424.804

		10.00		0.355%		46.366		60.000		457.047		27422.840		0.0018%		10.31%		7.70%		8.00%		0.38%		12.87%		0.8652075672		15.15%		0.84		544.1		11.907		0.423%		55.2		53.590		55.2		103.00%		0.0042281221		11.905		436.214

		10.25		0.364%		47.526		60.000		468.457		28107.440		0.0018%		10.31%		7.70%		8.00%		0.37%		12.87%		0.8652101353		15.15%		0.84		557.7		12.205		0.433%		56.6		54.930		56.6		103.00%		0.0043338251		12.202		447.624

		10.50		0.373%		48.685		60.000		479.867		28792.040		0.0018%		10.31%		7.70%		8.00%		0.36%		12.87%		0.8652125225		15.15%		0.84		571.3		12.503		0.444%		58.0		56.269		58.0		103.00%		0.0044395282		12.500		459.034

		10.75		0.382%		49.844		60.000		491.277		29476.640		0.0018%		10.31%		7.70%		8.00%		0.35%		12.87%		0.8652147453		15.15%		0.84		584.9		12.800		0.455%		59.4		57.609		59.3		103.00%		0.0045452313		12.798		470.444

		11.00		0.391%		51.003		60.000		502.687		30161.240		0.0018%		10.31%		7.70%		8.00%		0.34%		12.87%		0.8652168185		15.15%		0.84		598.4		13.098		0.465%		60.7		58.948		60.7		103.00%		0.0046509343		13.095		481.854

		11.25		0.400%		52.162		60.000		514.097		30845.840		0.0018%		10.31%		7.70%		8.00%		0.33%		12.87%		0.8652187553		15.15%		0.84		612.0		13.396		0.476%		62.1		60.288		62.1		103.00%		0.0047566374		13.393		493.264

		11.50		0.408%		53.321		60.000		525.507		31530.440		0.0018%		10.31%		7.70%		8.00%		0.33%		12.87%		0.8652205673		15.15%		0.84		625.6		13.693		0.486%		63.5		61.628		63.5		103.00%		0.0048623404		13.690		504.674

		11.75		0.417%		54.481		60.000		536.917		32215.040		0.0018%		10.31%		7.70%		8.00%		0.32%		12.87%		0.8652222651		15.15%		0.84		639.2		13.991		0.497%		64.9		62.967		64.9		103.00%		0.0049680435		13.988		516.084

		12.00		0.426%		55.640		60.000		548.327		32899.640		0.0018%		10.31%		7.70%		8.00%		0.31%		12.87%		0.865223858		15.15%		0.84		652.8		14.288		0.507%		66.3		64.307		66.2		103.00%		0.0050737465		14.286		527.494





































































































































































































Table 2C 3000 Imp

		Table 2 Helix Dosage  Class:				C

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		1										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		1										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		6		in2								Sections between 3" & 4" the difference is

		Width		12.00		in2

		Fy		60000		psi								Sections between 2" & 3" the difference is

		Helix Density		13055		lb/yd3								Sections between 1" & 2" the difference is

		f'c		3000		psi

		αh		0.025

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev				in²

		Ahf		Helix Test Area				0.0003157		0.00000001

		Hl		Helix Linear Term				22.82		2.3517

		h		Height				5.00		0.4				in				calculated values				1.73%		0.83%

		Ho		Helix Orientation variation				(see below)						lb/yd³



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-121.1		103.02				lb

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		0.4				in





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(with h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/sqin)		Volume Fraction		Helix Dosage (lbs/yd)		Tension zone area using unit width
(in2)		Tensile unit force
(psi)		Tensile force, FH
(lb/ft)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(psi)		# of Helix per unit area, Hu
(#/in2)		Volume Fraction		Helix Dosage (lbs/yd)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		1.18		0.042%		5.471		60.000		19.242		1154.496		0.0018%		10.31%		25.00%		8.00%		8.92%		28.48%		0.807701363		29.58%		0.8010505228		23.8		1.381		0.049%		6.4		6.774		6.8		100.83%		0.0005231773		1.473		6.742

		1.25		0.044%		5.796		60.000		20.839		1250.340		0.0018%		10.31%		25.00%		8.00%		8.24%		28.27%		0.8089556227		29.38%		0.802247734		25.8		1.466		0.052%		6.8		7.165		7.2		100.84%		0.0005533862		1.558		8.339

		1.43		0.051%		6.630		60.000		24.947		1496.796		0.0018%		10.31%		25.00%		8.00%		6.88%		27.90%		0.8111745814		29.03%		0.8043639959		30.8		1.684		0.060%		7.8		8.174		8.2		100.85%		0.0006314082		1.778		12.447

		1.50		0.053%		6.955		60.000		26.544		1592.640		0.0018%		10.31%		24.61%		8.00%		6.47%		27.46%		0.8138862993		28.60%		0.8069470479		32.6		1.766		0.063%		8.2		8.545		8.6		100.86%		0.0006601962		1.859		14.044

		1.53		0.054%		7.094		60.000		27.229		1633.716		0.0018%		10.31%		24.45%		8.00%		6.31%		27.27%		0.8150244831		28.42%		0.8080301592		33.4		1.801		0.064%		8.3		8.704		8.8		100.87%		0.0006724975		1.893		14.729

		1.75		0.062%		8.114		60.000		32.249		1934.940		0.0018%		10.31%		23.27%		8.00%		5.32%		26.00%		0.8228336202		27.20%		0.8154434012		39.2		2.054		0.073%		9.5		9.861		10.0		100.91%		0.0007622037		2.146		19.749

		2.00		0.071%		9.273		60.000		37.954		2277.240		0.0018%		10.31%		22.00%		8.00%		4.52%		24.71%		0.8308392387		25.97%		0.8230075304		45.7		2.339		0.083%		10.8		11.161		11.3		100.95%		0.0008630839		2.430		25.454

		2.25		0.080%		10.432		60.000		43.659		2619.540		0.0018%		10.31%		20.79%		8.00%		3.93%		23.54%		0.8381629638		24.86%		0.8298917483		52.1		2.619		0.093%		12.1		12.447		12.6		101.00%		0.0009629148		2.711		31.159

		2.50		0.089%		11.592		60.000		49.364		2961.840		0.0018%		10.31%		19.66%		8.00%		3.48%		22.47%		0.8449341044		23.85%		0.8362224544		58.4		2.897		0.103%		13.4		13.719		13.9		101.04%		0.0010618055		2.990		36.864

		2.75		0.098%		12.751		60.000		55.069		3304.140		0.0018%		10.31%		18.58%		8.00%		3.12%		21.48%		0.8512266124		22.92%		0.8420727894		64.7		3.172		0.113%		14.7		14.979		15.1		101.09%		0.0011598715		3.266		42.569

		3.00		0.107%		13.910		60.000		60.774		3646.440		0.0018%		10.31%		17.57%		8.00%		2.83%		20.56%		0.8570881689		22.06%		0.847490713		70.9		3.444		0.122%		16.0		16.229		16.4		101.13%		0.0012572253		3.540		48.274

		3.25		0.115%		15.069		60.000		66.479		3988.740		0.0018%		10.31%		16.61%		8.00%		2.58%		19.71%		0.8625528705		21.28%		0.8525112258		77.1		3.714		0.132%		17.2		17.470		17.7		101.18%		0.0013539732		3.812		53.979

		3.50		0.124%		16.228		60.000		72.184		4331.040		0.0018%		10.31%		15.70%		8.00%		2.38%		18.93%		0.8676472944		20.55%		0.8571621926		83.2		3.983		0.141%		18.5		18.704		18.9		101.22%		0.0014502132		4.083		59.684

		3.75		0.133%		17.387		60.000		77.889		4673.340		0.0018%		10.31%		14.84%		8.00%		2.20%		18.20%		0.872393615		19.88%		0.8614673167		89.3		4.249		0.151%		19.7		19.931		20.2		101.27%		0.0015460348		4.353		65.389

		4.00		0.142%		18.547		60.000		83.594		5015.640		0.0018%		10.31%		14.03%		8.00%		2.05%		17.53%		0.8768113021		19.27%		0.8654477415		95.3		4.515		0.160%		20.9		21.152		21.4		101.31%		0.0016415191		4.622		71.094

		4.25		0.151%		19.706		60.000		89.299		5357.940		0.0018%		10.31%		13.26%		8.00%		1.92%		16.91%		0.880918088		18.70%		0.869122946		101.4		4.779		0.170%		22.2		22.370		22.7		101.36%		0.0017367389		4.890		76.799

		4.50		0.160%		20.865		60.000		95.004		5700.240		0.0018%		10.31%		12.54%		8.00%		1.81%		16.33%		0.8847305389		18.18%		0.8725112564		107.4		5.042		0.179%		23.4		23.583		23.9		101.40%		0.0018317588		5.158		82.504

		4.75		0.169%		22.024		60.000		100.709		6042.540		0.0018%		10.31%		11.85%		8.00%		1.70%		15.80%		0.8882643992		17.71%		0.8756301388		113.4		5.305		0.188%		24.6		24.794		25.2		101.44%		0.0019266362		5.425		88.209

		5.00		0.178%		23.183		60.000		106.414		6384.840		0.0018%		10.31%		11.20%		8.00%		1.61%		15.31%		0.8915348004		17.27%		0.878496363		119.4		5.567		0.198%		25.8		26.004		26.4		101.48%		0.0020214213		5.692		93.914

		5.25		0.186%		24.342		60.000		112.119		6727.140		0.0018%		10.31%		10.59%		8.00%		1.53%		14.86%		0.8945563855		16.87%		0.8811260881		125.3		5.829		0.207%		27.0		27.212		27.6		101.52%		0.0021161578		5.958		99.619

		5.50		0.195%		25.502		60.000		117.824		7069.440		0.0018%		10.31%		10.01%		8.00%		1.46%		14.44%		0.8973433798		16.51%		0.8835348998		131.3		6.091		0.216%		28.2		28.419		28.9		101.56%		0.0022108831		6.225		105.324

		5.75		0.204%		26.661		60.000		123.529		7411.740		0.0018%		10.31%		9.47%		8.00%		1.39%		14.06%		0.8999096248		16.18%		0.8857378189		137.3		6.352		0.226%		29.5		29.626		30.1		101.60%		0.0023056292		6.492		111.029

		6.00		0.213%		27.820		60.000		129.234		7754.040		0.0018%		10.31%		8.95%		8.00%		1.33%		13.71%		0.9022685889		15.88%		0.8877492929		143.2		6.613		0.235%		30.7		30.833		31.3		101.64%		0.0024004227		6.759		116.734

		6.25		0.222%		28.979		60.000		134.939		8096.340		0.0018%		10.31%		8.46%		8.00%		1.27%		13.39%		0.9044333607		15.60%		0.8895831786		149.2		6.875		0.244%		31.9		32.041		32.6		101.67%		0.0024952856		7.026		122.439

		6.50		0.231%		30.138		60.000		140.644		8438.640		0.0018%		10.31%		8.00%		8.00%		1.22%		13.10%		0.9064166335		15.35%		0.891252722		155.2		7.136		0.253%		33.1		33.250		33.8		101.70%		0.0025902358		7.293		128.144

		6.75		0.240%		31.297		60.000		146.349		8780.940		0.0018%		10.31%		7.70%		8.00%		1.17%		12.92%		0.9076620417		15.19%		0.8922957332		161.2		7.402		0.263%		34.3		34.481		35.1		101.72%		0.002686716		7.565		133.849

		7.00		0.249%		32.457		60.000		152.054		9123.240		0.0018%		10.31%		7.70%		8.00%		1.13%		12.91%		0.9076887511		15.19%		0.8923180553		167.5		7.678		0.273%		35.6		35.757		36.4		101.72%		0.0027861543		7.845		139.554

		7.25		0.257%		33.616		60.000		157.759		9465.540		0.0018%		10.31%		7.70%		8.00%		1.09%		12.91%		0.9077126232		15.19%		0.8923380044		173.8		7.953		0.282%		36.9		37.033		37.7		101.72%		0.0028855953		8.125		145.259

		7.50		0.266%		34.775		60.000		163.464		9807.840		0.0018%		10.31%		7.70%		8.00%		1.05%		12.91%		0.9077340457		15.19%		0.8923559051		180.1		8.228		0.292%		38.2		38.309		39.0		101.72%		0.0029850387		8.405		150.964

		7.75		0.275%		35.934		60.000		169.169		10150.140		0.0018%		10.31%		7.70%		8.00%		1.01%		12.90%		0.9077533426		15.18%		0.8923720286		186.4		8.503		0.302%		39.4		39.586		40.3		101.72%		0.0030844843		8.685		156.669

		8.00		0.284%		37.093		60.000		174.874		10492.440		0.0018%		10.31%		7.70%		8.00%		0.98%		12.90%		0.9077707858		15.18%		0.8923866024		192.6		8.779		0.312%		40.7		40.862		41.6		101.72%		0.0031839318		8.965		162.374

		8.25		0.293%		38.252		60.000		180.579		10834.740		0.0018%		10.31%		7.70%		8.00%		0.95%		12.90%		0.9077866054		15.18%		0.8923998189		198.9		9.054		0.322%		42.0		42.138		42.9		101.72%		0.003283381		9.245		168.079

		8.50		0.302%		39.411		60.000		186.284		11177.040		0.0018%		10.31%		7.70%		8.00%		0.92%		12.90%		0.9078009966		15.18%		0.8924118414		205.2		9.329		0.331%		43.3		43.414		44.2		101.72%		0.0033828318		9.525		173.784

		8.75		0.311%		40.571		60.000		191.989		11519.340		0.0018%		10.31%		7.70%		8.00%		0.89%		12.90%		0.9078141263		15.18%		0.8924228096		211.5		9.604		0.341%		44.5		44.690		45.5		101.72%		0.0034822841		9.805		179.489

		9.00		0.320%		41.730		60.000		197.694		11861.640		0.0018%		10.31%		7.70%		8.00%		0.87%		12.89%		0.9078261377		15.17%		0.8924328431		217.8		9.880		0.351%		45.8		45.967		46.8		101.72%		0.0035817376		10.085		185.194

		9.25		0.329%		42.889		60.000		203.399		12203.940		0.0018%		10.31%		7.70%		8.00%		0.84%		12.89%		0.9078371542		15.17%		0.8924420453		224.0		10.155		0.361%		47.1		47.243		48.1		101.73%		0.0036811924		10.365		190.899

		9.50		0.337%		44.048		60.000		209.104		12546.240		0.0018%		10.31%		7.70%		8.00%		0.82%		12.89%		0.9078472827		15.17%		0.8924505054		230.3		10.430		0.370%		48.4		48.519		49.4		101.73%		0.0037806482		10.645		196.604

		9.75		0.346%		45.207		60.000		214.809		12888.540		0.0018%		10.31%		7.70%		8.00%		0.80%		12.89%		0.9078566162		15.17%		0.8924583011		236.6		10.705		0.380%		49.6		49.796		50.7		101.73%		0.0038801051		10.925		202.309

		10.00		0.355%		46.366		60.000		220.514		13230.840		0.0018%		10.31%		7.70%		8.00%		0.78%		12.89%		0.9078652356		15.17%		0.8924655002		242.9		10.981		0.390%		50.9		51.072		52.0		101.73%		0.0039795629		11.205		208.014

		10.25		0.364%		47.526		60.000		226.219		13573.140		0.0018%		10.31%		7.70%		8.00%		0.76%		12.89%		0.9078732119		15.17%		0.8924721621		249.2		11.256		0.400%		52.2		52.348		53.3		101.73%		0.0040790215		11.485		213.719

		10.50		0.373%		48.685		60.000		231.924		13915.440		0.0018%		10.31%		7.70%		8.00%		0.74%		12.89%		0.9078806077		15.17%		0.8924783388		255.5		11.531		0.410%		53.5		53.625		54.6		101.73%		0.0041784809		11.765		219.424

		10.75		0.382%		49.844		60.000		237.629		14257.740		0.0018%		10.31%		7.70%		8.00%		0.72%		12.88%		0.9078874778		15.17%		0.8924840765		261.7		11.807		0.419%		54.7		54.901		55.8		101.73%		0.004277941		12.045		225.129

		11.00		0.391%		51.003		60.000		243.334		14600.040		0.0018%		10.31%		7.70%		8.00%		0.71%		12.88%		0.9078938709		15.17%		0.8924894156		268.0		12.082		0.429%		56.0		56.177		57.1		101.73%		0.0043774018		12.325		230.834

		11.25		0.400%		52.162		60.000		249.039		14942.340		0.0018%		10.31%		7.70%		8.00%		0.69%		12.88%		0.9078998301		15.16%		0.8924943923		274.3		12.357		0.439%		57.3		57.454		58.4		101.73%		0.0044768633		12.605		236.539

		11.50		0.408%		53.321		60.000		254.744		15284.640		0.0018%		10.31%		7.70%		8.00%		0.67%		12.88%		0.9079053939		15.16%		0.8924990386		280.6		12.632		0.449%		58.6		58.730		59.7		101.73%		0.0045763253		12.885		242.244

		11.75		0.417%		54.481		60.000		260.449		15626.940		0.0018%		10.31%		7.70%		8.00%		0.66%		12.88%		0.9079105965		15.16%		0.8925033832		286.9		12.908		0.458%		59.8		60.007		61.0		101.73%		0.0046757879		13.165		247.949

		12.00		0.426%		55.640		60.000		266.154		15969.240		0.0018%		10.31%		7.70%		8.00%		0.65%		12.88%		0.9079154683		15.16%		0.8925074516		293.1		13.183		0.468%		61.1		61.283		62.3		101.73%		0.004775251		13.445		253.654





































































































































































































Table 2C 4000 Imp

		Table 2 Helix Dosage  Class:				C

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		1										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		1										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		6		in2								Sections between 3" & 4" the difference is

		Width		12.00		in2

		Fy		60000		psi								Sections between 2" & 3" the difference is

		Helix Density		13055		lb/yd3								Sections between 1" & 2" the difference is

		f'c		4000		psi

		αh		0.025

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev				in²

		Ahf		Helix Test Area				0.0003157		0.00000001

		Hl		Helix Linear Term				22.82		2.3517

		h		Height				5.00		0.4				in				calculated values				1.73%		0.84%

		Ho		Helix Orientation variation				(see below)						lb/yd³



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-121.1		103.02				lb

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		0.4				in





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(with h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/sqin)		Volume Fraction		Helix Dosage (lbs/yd)		Tension zone area using unit width
(in2)		Tensile unit force
(psi)		Tensile force, FH
(lb/ft)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(psi)		# of Helix per unit area, Hu
(#/in2)		Volume Fraction		Helix Dosage (lbs/yd)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		1.18		0.042%		5.471		60.000		23.408		1404.496		0.0018%		10.31%		25.00%		8.00%		7.34%		28.02%		0.8104752477		29.14%		0.8036972757		28.9		1.420		0.050%		6.6		6.751		6.8		100.84%		0.0005214544		1.468		6.742

		1.25		0.044%		5.796		60.000		25.006		1500.340		0.0018%		10.31%		25.00%		8.00%		6.87%		27.90%		0.8111989523		29.02%		0.8043872261		30.8		1.505		0.053%		7.0		7.145		7.2		100.85%		0.0005519143		1.554		8.339

		1.43		0.051%		6.630		60.000		29.113		1746.796		0.0018%		10.31%		25.00%		8.00%		5.90%		27.68%		0.8125537926		28.81%		0.8056782086		35.8		1.724		0.061%		8.0		8.160		8.2		100.85%		0.0006303783		1.775		12.447

		1.50		0.053%		6.955		60.000		30.711		1842.640		0.0018%		10.31%		24.61%		8.00%		5.59%		27.26%		0.8150677162		28.41%		0.8080712878		37.7		1.805		0.064%		8.4		8.533		8.6		100.87%		0.0006592777		1.856		14.044

		1.53		0.054%		7.094		60.000		31.395		1883.716		0.0018%		10.31%		24.45%		8.00%		5.47%		27.09%		0.8161332924		28.25%		0.8090846954		38.5		1.840		0.065%		8.5		8.692		8.8		100.87%		0.000671621		1.891		14.729

		1.75		0.062%		8.114		60.000		36.416		2184.940		0.0018%		10.31%		23.27%		8.00%		4.72%		25.88%		0.8235613973		27.09%		0.816132599		44.2		2.092		0.074%		9.7		9.852		9.9		100.91%		0.00076156		2.144		19.749

		2.00		0.071%		9.273		60.000		42.121		2527.240		0.0018%		10.31%		22.00%		8.00%		4.08%		24.63%		0.8313254463		25.90%		0.8234656622		50.7		2.375		0.084%		11.0		11.155		11.3		100.95%		0.0008626037		2.429		25.454

		2.25		0.080%		10.432		60.000		47.826		2869.540		0.0018%		10.31%		20.79%		8.00%		3.59%		23.48%		0.8385076107		24.81%		0.8302148017		57.0		2.654		0.094%		12.3		12.442		12.6		101.00%		0.0009625401		2.710		31.159

		2.50		0.089%		11.592		60.000		53.531		3211.840		0.0018%		10.31%		19.66%		8.00%		3.21%		22.43%		0.8451896544		23.81%		0.8364606884		63.3		2.930		0.104%		13.6		13.715		13.9		101.04%		0.0010615031		2.989		36.864

		2.75		0.098%		12.751		60.000		59.236		3554.140		0.0018%		10.31%		18.58%		8.00%		2.90%		21.45%		0.8514228932		22.89%		0.8422547288		69.6		3.203		0.114%		14.9		14.976		15.1		101.09%		0.0011596209		3.265		42.569

		3.00		0.107%		13.910		60.000		64.941		3896.440		0.0018%		10.31%		17.57%		8.00%		2.64%		20.54%		0.8572432408		22.04%		0.8476336018		75.8		3.474		0.123%		16.1		16.226		16.4		101.13%		0.0012570134		3.539		48.274

		3.25		0.115%		15.069		60.000		70.646		4238.740		0.0018%		10.31%		16.61%		8.00%		2.43%		19.70%		0.8626782369		21.26%		0.8526260311		81.9		3.743		0.133%		17.4		17.468		17.7		101.18%		0.0013537909		3.812		53.979

		3.50		0.124%		16.228		60.000		76.351		4581.040		0.0018%		10.31%		15.70%		8.00%		2.25%		18.91%		0.8677505935		20.54%		0.8572561869		88.0		4.010		0.142%		18.6		18.702		18.9		101.22%		0.0014500542		4.083		59.684

		3.75		0.133%		17.387		60.000		82.056		4923.340		0.0018%		10.31%		14.84%		8.00%		2.09%		18.19%		0.8724800989		19.87%		0.8615454943		94.0		4.276		0.152%		19.8		19.929		20.2		101.27%		0.0015458945		4.353		65.389

		4.00		0.142%		18.547		60.000		87.761		5265.640		0.0018%		10.31%		14.03%		8.00%		1.96%		17.52%		0.8768846901		19.26%		0.8655136356		100.1		4.540		0.161%		21.1		21.151		21.4		101.31%		0.0016413942		4.622		71.094

		4.25		0.151%		19.706		60.000		93.466		5607.940		0.0018%		10.31%		13.26%		8.00%		1.84%		16.90%		0.8809810826		18.69%		0.8691791213		106.1		4.803		0.171%		22.3		22.368		22.7		101.36%		0.0017366266		4.890		76.799

		4.50		0.160%		20.865		60.000		99.171		5950.240		0.0018%		10.31%		12.54%		8.00%		1.73%		16.32%		0.8847851475		18.18%		0.8725596163		112.1		5.066		0.180%		23.5		23.582		23.9		101.40%		0.0018316573		5.157		82.504

		4.75		0.169%		22.024		60.000		104.876		6292.540		0.0018%		10.31%		11.85%		8.00%		1.64%		15.79%		0.8883121426		17.70%		0.8756721244		118.1		5.328		0.189%		24.7		24.793		25.2		101.44%		0.0019265438		5.424		88.209

		5.00		0.178%		23.183		60.000		110.581		6634.840		0.0018%		10.31%		11.20%		8.00%		1.55%		15.30%		0.8915768508		17.27%		0.8785330844		124.0		5.589		0.199%		25.9		26.002		26.4		101.48%		0.0020213368		5.691		93.914

		5.25		0.186%		24.342		60.000		116.286		6977.140		0.0018%		10.31%		10.59%		8.00%		1.48%		14.85%		0.8945936609		16.87%		0.8811584138		130.0		5.850		0.208%		27.1		27.211		27.6		101.52%		0.0021160802		5.958		99.619

		5.50		0.195%		25.502		60.000		121.991		7319.440		0.0018%		10.31%		10.01%		8.00%		1.41%		14.44%		0.8973766092		16.51%		0.883563519		135.9		6.111		0.217%		28.3		28.418		28.9		101.56%		0.0022108115		6.225		105.324

		5.75		0.204%		26.661		60.000		127.696		7661.740		0.0018%		10.31%		9.47%		8.00%		1.34%		14.06%		0.8999393947		16.17%		0.8857632857		141.9		6.372		0.226%		29.5		29.625		30.1		101.60%		0.0023055629		6.492		111.029

		6.00		0.213%		27.820		60.000		133.401		8004.040		0.0018%		10.31%		8.95%		8.00%		1.29%		13.71%		0.9022953765		15.87%		0.8877720575		147.8		6.633		0.236%		30.8		30.832		31.3		101.64%		0.0024003611		6.758		116.734

		6.25		0.222%		28.979		60.000		139.106		8346.340		0.0018%		10.31%		8.46%		8.00%		1.23%		13.39%		0.904457559		15.60%		0.889603611		153.8		6.894		0.245%		32.0		32.040		32.6		101.67%		0.0024952283		7.026		122.439

		6.50		0.231%		30.138		60.000		144.811		8688.640		0.0018%		10.31%		8.00%		8.00%		1.19%		13.10%		0.9064385688		15.35%		0.8912711289		159.8		7.155		0.254%		33.2		33.249		33.8		101.70%		0.0025901823		7.293		128.144

		6.75		0.240%		31.297		60.000		150.516		9030.940		0.0018%		10.31%		7.70%		8.00%		1.14%		12.91%		0.9076818463		15.19%		0.8923122848		165.8		7.421		0.264%		34.4		34.481		35.1		101.72%		0.0026866662		7.565		133.849

		7.00		0.249%		32.457		60.000		156.221		9373.240		0.0018%		10.31%		7.70%		8.00%		1.10%		12.91%		0.9077064423		15.19%		0.8923328393		172.1		7.696		0.273%		35.7		35.757		36.4		101.72%		0.0027861081		7.845		139.554

		7.25		0.257%		33.616		60.000		161.926		9715.540		0.0018%		10.31%		7.70%		8.00%		1.06%		12.91%		0.907728491		15.19%		0.8923512637		178.4		7.971		0.283%		37.0		37.033		37.7		101.72%		0.0028855524		8.125		145.259

		7.50		0.266%		34.775		60.000		167.631		10057.840		0.0018%		10.31%		7.70%		8.00%		1.02%		12.91%		0.9077483323		15.18%		0.8923678424		184.7		8.247		0.293%		38.2		38.309		39.0		101.72%		0.0029849988		8.405		150.964

		7.75		0.275%		35.934		60.000		173.336		10400.140		0.0018%		10.31%		7.70%		8.00%		0.99%		12.90%		0.9077662511		15.18%		0.8923828137		190.9		8.522		0.303%		39.5		39.585		40.3		101.72%		0.003084447		8.685		156.669

		8.00		0.284%		37.093		60.000		179.041		10742.440		0.0018%		10.31%		7.70%		8.00%		0.96%		12.90%		0.9077824879		15.18%		0.892396379		197.2		8.797		0.312%		40.8		40.861		41.6		101.72%		0.0031838969		8.965		162.374

		8.25		0.293%		38.252		60.000		184.746		11084.740		0.0018%		10.31%		7.70%		8.00%		0.93%		12.90%		0.9077972468		15.18%		0.8924087088		203.5		9.072		0.322%		42.1		42.138		42.9		101.72%		0.0032833483		9.245		168.079

		8.50		0.302%		39.411		60.000		190.451		11427.040		0.0018%		10.31%		7.70%		8.00%		0.90%		12.90%		0.9078107016		15.18%		0.8924199487		209.8		9.348		0.332%		43.3		43.414		44.2		101.72%		0.0033828011		9.525		173.784

		8.75		0.311%		40.571		60.000		196.156		11769.340		0.0018%		10.31%		7.70%		8.00%		0.88%		12.89%		0.9078230016		15.17%		0.8924302235		216.1		9.623		0.342%		44.6		44.690		45.5		101.72%		0.0034822551		9.805		179.489

		9.00		0.320%		41.730		60.000		201.861		12111.640		0.0018%		10.31%		7.70%		8.00%		0.85%		12.89%		0.9078342753		15.17%		0.8924396405		222.4		9.898		0.352%		45.9		45.966		46.8		101.73%		0.0035817104		10.085		185.194

		9.25		0.329%		42.889		60.000		207.566		12453.940		0.0018%		10.31%		7.70%		8.00%		0.83%		12.89%		0.9078446335		15.17%		0.8924482926		228.6		10.173		0.361%		47.2		47.243		48.1		101.73%		0.0036811666		10.365		190.899

		9.50		0.337%		44.048		60.000		213.271		12796.240		0.0018%		10.31%		7.70%		8.00%		0.81%		12.89%		0.9078541729		15.17%		0.8924562604		234.9		10.449		0.371%		48.4		48.519		49.4		101.73%		0.0037806239		10.645		196.604

		9.75		0.346%		45.207		60.000		218.976		13138.540		0.0018%		10.31%		7.70%		8.00%		0.78%		12.89%		0.9078629775		15.17%		0.8924636142		241.2		10.724		0.381%		49.7		49.795		50.7		101.73%		0.003880082		10.925		202.309

		10.00		0.355%		46.366		60.000		224.681		13480.840		0.0018%		10.31%		7.70%		8.00%		0.76%		12.89%		0.9078711208		15.17%		0.8924704156		247.5		10.999		0.391%		51.0		51.072		52.0		101.73%		0.0039795409		11.205		208.014

		10.25		0.364%		47.526		60.000		230.386		13823.140		0.0018%		10.31%		7.70%		8.00%		0.75%		12.89%		0.9078786674		15.17%		0.8924767183		253.8		11.274		0.400%		52.3		52.348		53.3		101.73%		0.0040790007		11.485		213.719

		10.50		0.373%		48.685		60.000		236.091		14165.440		0.0018%		10.31%		7.70%		8.00%		0.73%		12.88%		0.9078856742		15.17%		0.8924825702		260.0		11.550		0.410%		53.6		53.624		54.5		101.73%		0.0041784611		11.765		219.424

		10.75		0.382%		49.844		60.000		241.796		14507.740		0.0018%		10.31%		7.70%		8.00%		0.71%		12.88%		0.9078921914		15.17%		0.892488013		266.3		11.825		0.420%		54.8		54.901		55.8		101.73%		0.0042779222		12.045		225.129

		11.00		0.391%		51.003		60.000		247.501		14850.040		0.0018%		10.31%		7.70%		8.00%		0.69%		12.88%		0.9078982637		15.16%		0.8924930841		272.6		12.100		0.430%		56.1		56.177		57.1		101.73%		0.0043773839		12.325		230.834

		11.25		0.400%		52.162		60.000		253.206		15192.340		0.0018%		10.31%		7.70%		8.00%		0.68%		12.88%		0.9079039306		15.16%		0.8924978166		278.9		12.376		0.440%		57.4		57.453		58.4		101.73%		0.0044768461		12.605		236.539

		11.50		0.408%		53.321		60.000		258.911		15534.640		0.0018%		10.31%		7.70%		8.00%		0.66%		12.88%		0.9079092274		15.16%		0.8925022399		285.2		12.651		0.449%		58.7		58.730		59.7		101.73%		0.0045763089		12.885		242.244

		11.75		0.417%		54.481		60.000		264.616		15876.940		0.0018%		10.31%		7.70%		8.00%		0.65%		12.88%		0.9079141856		15.16%		0.8925063805		291.5		12.926		0.459%		59.9		60.006		61.0		101.73%		0.0046757722		13.165		247.949

		12.00		0.426%		55.640		60.000		270.321		16219.240		0.0018%		10.31%		7.70%		8.00%		0.64%		12.88%		0.9079188335		15.16%		0.8925102618		297.7		13.201		0.469%		61.2		61.283		62.3		101.73%		0.0047752359		13.445		253.654





































































































































































































Table 2C 5000 Imp

		Table 2 Helix Dosage  Class:				C

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		1										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		1										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		6		in2								Sections between 3" & 4" the difference is

		Width		12.00		in2

		Fy		60000		psi								Sections between 2" & 3" the difference is

		Helix Density		13055		lb/yd3								Sections between 1" & 2" the difference is

		f'c		5000		psi

		αh		0.025

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev				in²

		Ahf		Helix Test Area				0.0003157		0.00000001

		Hl		Helix Linear Term				22.82		2.3517

		h		Height				5.00		0.4				in				calculated values				1.73%		0.85%

		Ho		Helix Orientation variation				(see below)						lb/yd³



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-121.1		103.02				lb

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		0.4				in





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(with h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/sqin)		Volume Fraction		Helix Dosage (lbs/yd)		Tension zone area using unit width
(in2)		Tensile unit force
(psi)		Tensile force, FH
(lb/ft)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(psi)		# of Helix per unit area, Hu
(#/in2)		Volume Fraction		Helix Dosage (lbs/yd)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		1.18		0.042%		5.471		60.000		27.575		1654.496		0.0018%		10.31%		25.00%		8.00%		6.23%		27.75%		0.8121152974		28.88%		0.805260477		34.0		1.460		0.052%		6.8		6.737		6.8		100.85%		0.0005204421		1.465		6.742

		1.25		0.044%		5.796		60.000		29.172		1750.340		0.0018%		10.31%		25.00%		8.00%		5.89%		27.67%		0.812569285		28.81%		0.8056929656		35.9		1.545		0.055%		7.2		7.133		7.2		100.85%		0.0005510199		1.551		8.339

		1.43		0.051%		6.630		60.000		33.280		1996.796		0.0018%		10.31%		25.00%		8.00%		5.16%		27.53%		0.8134555632		28.67%		0.8065369869		40.9		1.764		0.063%		8.2		8.151		8.2		100.86%		0.000629707		1.773		12.447

		1.50		0.053%		6.955		60.000		34.877		2092.640		0.0018%		10.31%		24.61%		8.00%		4.92%		27.14%		0.8158572214		28.29%		0.8088221953		42.7		1.845		0.066%		8.6		8.525		8.6		100.87%		0.0006586656		1.855		14.044

		1.53		0.054%		7.094		60.000		35.562		2133.716		0.0018%		10.31%		24.45%		8.00%		4.83%		26.97%		0.816880745		28.13%		0.8097952108		43.5		1.879		0.067%		8.7		8.684		8.8		100.87%		0.0006710317		1.889		14.729

		1.75		0.062%		8.114		60.000		40.582		2434.940		0.0018%		10.31%		23.27%		8.00%		4.23%		25.80%		0.8240791506		27.01%		0.8166227234		49.2		2.130		0.076%		9.9		9.846		9.9		100.91%		0.0007611029		2.143		19.749

		2.00		0.071%		9.273		60.000		46.287		2777.240		0.0018%		10.31%		22.00%		8.00%		3.71%		24.57%		0.8316875474		25.84%		0.8238067556		55.7		2.410		0.086%		11.2		11.150		11.3		100.96%		0.0008622465		2.428		25.454

		2.25		0.080%		10.432		60.000		51.992		3119.540		0.0018%		10.31%		20.79%		8.00%		3.30%		23.44%		0.8387734135		24.77%		0.8304638925		62.0		2.688		0.095%		12.5		12.438		12.6		101.00%		0.0009622514		2.709		31.159

		2.50		0.089%		11.592		60.000		57.697		3461.840		0.0018%		10.31%		19.66%		8.00%		2.98%		22.39%		0.8453922471		23.78%		0.8366495162		68.2		2.962		0.105%		13.7		13.712		13.9		101.04%		0.0010612636		2.988		36.864

		2.75		0.098%		12.751		60.000		63.402		3804.140		0.0018%		10.31%		18.58%		8.00%		2.71%		21.42%		0.851582003		22.87%		0.8424021879		74.5		3.234		0.115%		15.0		14.973		15.1		101.09%		0.0011594179		3.264		42.569

		3.00		0.107%		13.910		60.000		69.107		4146.440		0.0018%		10.31%		17.57%		8.00%		2.48%		20.52%		0.8573712769		22.02%		0.8477515607		80.6		3.504		0.124%		16.2		16.224		16.4		101.13%		0.0012568385		3.539		48.274

		3.25		0.115%		15.069		60.000		74.812		4488.740		0.0018%		10.31%		16.61%		8.00%		2.30%		19.68%		0.8627833547		21.24%		0.8527222803		86.7		3.771		0.134%		17.5		17.466		17.7		101.18%		0.0013536381		3.811		53.979

		3.50		0.124%		16.228		60.000		80.517		4831.040		0.0018%		10.31%		15.70%		8.00%		2.13%		18.90%		0.8678383525		20.52%		0.8573360307		92.8		4.037		0.143%		18.7		18.700		18.9		101.22%		0.0014499191		4.082		59.684

		3.75		0.133%		17.387		60.000		86.222		5173.340		0.0018%		10.31%		14.84%		8.00%		1.99%		18.18%		0.8725544074		19.86%		0.8616126581		98.8		4.302		0.153%		19.9		19.927		20.2		101.27%		0.001545774		4.352		65.389

		4.00		0.142%		18.547		60.000		91.927		5515.640		0.0018%		10.31%		14.03%		8.00%		1.87%		17.51%		0.8769483699		19.25%		0.8655708066		104.8		4.565		0.162%		21.2		21.149		21.4		101.31%		0.0016412857		4.621		71.094

		4.25		0.151%		19.706		60.000		97.632		5857.940		0.0018%		10.31%		13.26%		8.00%		1.76%		16.89%		0.8810362181		18.69%		0.8692282832		110.8		4.828		0.171%		22.4		22.367		22.7		101.36%		0.0017365284		4.889		76.799

		4.50		0.160%		20.865		60.000		103.337		6200.240		0.0018%		10.31%		12.54%		8.00%		1.66%		16.31%		0.8848333102		18.17%		0.8726022638		116.8		5.089		0.181%		23.6		23.581		23.9		101.40%		0.0018315677		5.157		82.504

		4.75		0.169%		22.024		60.000		109.042		6542.540		0.0018%		10.31%		11.85%		8.00%		1.57%		15.78%		0.8883545384		17.70%		0.875709404		122.7		5.351		0.190%		24.8		24.792		25.1		101.44%		0.0019264618		5.424		88.209

		5.00		0.178%		23.183		60.000		114.747		6884.840		0.0018%		10.31%		11.20%		8.00%		1.50%		15.30%		0.8916144204		17.26%		0.8785658899		128.7		5.611		0.199%		26.0		26.001		26.4		101.49%		0.0020212614		5.691		93.914

		5.25		0.186%		24.342		60.000		120.452		7227.140		0.0018%		10.31%		10.59%		8.00%		1.43%		14.85%		0.8946271485		16.86%		0.8811874522		134.6		5.872		0.209%		27.2		27.210		27.6		101.53%		0.0021160104		5.958		99.619

		5.50		0.195%		25.502		60.000		126.157		7569.440		0.0018%		10.31%		10.01%		8.00%		1.36%		14.43%		0.8974066116		16.50%		0.8835893569		140.6		6.132		0.218%		28.4		28.417		28.9		101.56%		0.0022107469		6.225		105.324

		5.75		0.204%		26.661		60.000		131.862		7911.740		0.0018%		10.31%		9.47%		8.00%		1.30%		14.05%		0.8999663962		16.17%		0.8857863825		146.5		6.392		0.227%		29.6		29.624		30.1		101.60%		0.0023055028		6.491		111.029

		6.00		0.213%		27.820		60.000		137.567		8254.040		0.0018%		10.31%		8.95%		8.00%		1.25%		13.70%		0.9023197746		15.87%		0.8877927899		152.5		6.653		0.236%		30.8		30.831		31.3		101.64%		0.0024003051		6.758		116.734

		6.25		0.222%		28.979		60.000		143.272		8596.340		0.0018%		10.31%		8.46%		8.00%		1.20%		13.39%		0.904479683		15.59%		0.8896222907		158.4		6.913		0.246%		32.1		32.039		32.6		101.67%		0.0024951759		7.025		122.439

		6.50		0.231%		30.138		60.000		148.977		8938.640		0.0018%		10.31%		8.00%		8.00%		1.15%		13.09%		0.9064586946		15.35%		0.8912880163		164.4		7.174		0.255%		33.3		33.248		33.8		101.70%		0.0025901332		7.293		128.144

		6.75		0.240%		31.297		60.000		154.682		9280.940		0.0018%		10.31%		7.70%		8.00%		1.11%		12.91%		0.9077000765		15.19%		0.8923275197		170.4		7.439		0.264%		34.5		34.480		35.1		101.72%		0.0026866203		7.564		133.849

		7.00		0.249%		32.457		60.000		160.387		9623.240		0.0018%		10.31%		7.70%		8.00%		1.07%		12.91%		0.9077227761		15.19%		0.8923464883		176.7		7.714		0.274%		35.8		35.756		36.4		101.72%		0.0027860655		7.844		139.554

		7.25		0.257%		33.616		60.000		166.092		9965.540		0.0018%		10.31%		7.70%		8.00%		1.03%		12.91%		0.9077431824		15.18%		0.8923635394		183.0		7.990		0.284%		37.0		37.032		37.7		101.72%		0.0028855127		8.124		145.259

		7.50		0.266%		34.775		60.000		171.797		10307.840		0.0018%		10.31%		7.70%		8.00%		1.00%		12.90%		0.9077615943		15.18%		0.892378923		189.3		8.265		0.294%		38.3		38.308		39.0		101.72%		0.0029849617		8.405		150.964

		7.75		0.275%		35.934		60.000		177.502		10650.140		0.0018%		10.31%		7.70%		8.00%		0.97%		12.90%		0.9077782632		15.18%		0.8923928494		195.5		8.540		0.303%		39.6		39.585		40.3		101.72%		0.0030844123		8.685		156.669

		8.00		0.284%		37.093		60.000		183.207		10992.440		0.0018%		10.31%		7.70%		8.00%		0.94%		12.90%		0.9077934023		15.18%		0.8924054971		201.8		8.815		0.313%		40.9		40.861		41.6		101.72%		0.0031838644		8.965		162.374

		8.25		0.293%		38.252		60.000		188.912		11334.740		0.0018%		10.31%		7.70%		8.00%		0.91%		12.90%		0.9078071931		15.18%		0.8924170178		208.1		9.091		0.323%		42.2		42.137		42.9		101.72%		0.0032833177		9.245		168.079

		8.50		0.302%		39.411		60.000		194.617		11677.040		0.0018%		10.31%		7.70%		8.00%		0.88%		12.89%		0.9078197911		15.17%		0.8924275416		214.4		9.366		0.333%		43.4		43.413		44.2		101.72%		0.0033827723		9.525		173.784

		8.75		0.311%		40.571		60.000		200.322		12019.340		0.0018%		10.31%		7.70%		8.00%		0.86%		12.89%		0.9078313298		15.17%		0.8924371802		220.7		9.641		0.342%		44.7		44.690		45.5		101.72%		0.003482228		9.805		179.489

		9.00		0.320%		41.730		60.000		206.027		12361.640		0.0018%		10.31%		7.70%		8.00%		0.83%		12.89%		0.9078419249		15.17%		0.8924460301		226.9		9.916		0.352%		46.0		45.966		46.8		101.73%		0.0035816847		10.085		185.194

		9.25		0.329%		42.889		60.000		211.732		12703.940		0.0018%		10.31%		7.70%		8.00%		0.81%		12.89%		0.9078516763		15.17%		0.8924541751		233.2		10.192		0.362%		47.3		47.242		48.1		101.73%		0.0036811424		10.365		190.899

		9.50		0.337%		44.048		60.000		217.437		13046.240		0.0018%		10.31%		7.70%		8.00%		0.79%		12.89%		0.9078606714		15.17%		0.8924616881		239.5		10.467		0.372%		48.5		48.519		49.4		101.73%		0.0037806009		10.645		196.604

		9.75		0.346%		45.207		60.000		223.142		13388.540		0.0018%		10.31%		7.70%		8.00%		0.77%		12.89%		0.9078689863		15.17%		0.8924686328		245.8		10.742		0.382%		49.8		49.795		50.7		101.73%		0.0038800602		10.925		202.309

		10.00		0.355%		46.366		60.000		228.847		13730.840		0.0018%		10.31%		7.70%		8.00%		0.75%		12.89%		0.9078766879		15.17%		0.8924750651		252.1		11.018		0.391%		51.1		51.071		52.0		101.73%		0.0039795202		11.205		208.014

		10.25		0.364%		47.526		60.000		234.552		14073.140		0.0018%		10.31%		7.70%		8.00%		0.73%		12.89%		0.907883835		15.17%		0.8924810342		258.4		11.293		0.401%		52.4		52.348		53.3		101.73%		0.0040789809		11.485		213.719

		10.50		0.373%		48.685		60.000		240.257		14415.440		0.0018%		10.31%		7.70%		8.00%		0.71%		12.88%		0.9078904796		15.17%		0.8924865834		264.6		11.568		0.411%		53.6		53.624		54.5		101.73%		0.0041784423		11.765		219.424

		10.75		0.382%		49.844		60.000		245.962		14757.740		0.0018%		10.31%		7.70%		8.00%		0.70%		12.88%		0.9078966678		15.17%		0.8924917514		270.9		11.843		0.421%		54.9		54.900		55.8		101.73%		0.0042779042		12.045		225.129

		11.00		0.391%		51.003		60.000		251.667		15100.040		0.0018%		10.31%		7.70%		8.00%		0.68%		12.88%		0.9079024404		15.16%		0.8924965721		277.2		12.119		0.430%		56.2		56.177		57.1		101.73%		0.0043773667		12.325		230.834

		11.25		0.400%		52.162		60.000		257.372		15442.340		0.0018%		10.31%		7.70%		8.00%		0.67%		12.88%		0.9079078337		15.16%		0.8925010761		283.5		12.394		0.440%		57.5		57.453		58.4		101.73%		0.0044768298		12.605		236.539

		11.50		0.408%		53.321		60.000		263.077		15784.640		0.0018%		10.31%		7.70%		8.00%		0.65%		12.88%		0.9079128803		15.16%		0.8925052904		289.8		12.669		0.450%		58.7		58.730		59.7		101.73%		0.0045762933		12.885		242.244

		11.75		0.417%		54.481		60.000		268.782		16126.940		0.0018%		10.31%		7.70%		8.00%		0.64%		12.88%		0.9079176093		15.16%		0.8925092395		296.0		12.945		0.460%		60.0		60.006		61.0		101.73%		0.0046757572		13.165		247.949

		12.00		0.426%		55.640		60.000		274.487		16469.240		0.0018%		10.31%		7.70%		8.00%		0.63%		12.88%		0.9079220467		15.16%		0.892512945		302.3		13.220		0.470%		61.3		61.282		62.3		101.73%		0.0047752216		13.445		253.654





































































































































































































Table 2Cs 3000 Imp

		Table 2 Helix Dosage  Class:				Cs

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		1										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		6		in2								Sections between 3" & 4" the difference is

		Width		12.00		in2

		Fy		60000		psi								Sections between 2" & 3" the difference is

		Helix Density		13055		lb/yd3								Sections between 1" & 2" the difference is

		f'c		3000		psi

		αh		0.025

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev				in²

		Ahf		Helix Test Area				0.0003157		0.00000001

		Hl		Helix Linear Term				22.82		2.3517

		h		Height				5.00		0.4				in				calculated values				0.00%		0.00%

		Ho		Helix Orientation variation				(see below)						lb/yd³



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-121.1		103.02				lb

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		0.4				in





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(with h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/sqin)		Volume Fraction		Helix Dosage (lbs/yd)		Tension zone area using unit width
(in2)		Tensile unit force
(psi)		Tensile force, FH
(lb/ft)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(psi)		# of Helix per unit area, Hu
(#/in2)		Volume Fraction		Helix Dosage (lbs/yd)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		1.18		0.042%		5.471		60.000		19.242		1154.496		0.0018%		10.31%		25.00%		8.00%		8.92%		28.48%		1		29.58%		1		19.2		1.180		0.042%		5.5		5.471		5.5		100.00%		0.0004190915		1.180		6.742

		1.25		0.044%		5.796		60.000		20.839		1250.340		0.0018%		10.31%		25.00%		8.00%		8.24%		28.27%		1		29.38%		1		20.8		1.250		0.044%		5.8		5.796		5.8		100.00%		0.0004439528		1.250		8.339

		1.43		0.051%		6.630		60.000		24.947		1496.796		0.0018%		10.31%		25.00%		8.00%		6.88%		27.90%		1		29.03%		1		24.9		1.430		0.051%		6.6		6.630		6.6		100.00%		0.000507882		1.430		12.447

		1.50		0.053%		6.955		60.000		26.544		1592.640		0.0018%		10.31%		24.61%		8.00%		6.47%		27.46%		1		28.60%		1		26.5		1.500		0.053%		7.0		6.955		7.0		100.00%		0.0005327434		1.500		14.044

		1.53		0.054%		7.094		60.000		27.229		1633.716		0.0018%		10.31%		24.45%		8.00%		6.31%		27.27%		1		28.42%		1		27.2		1.530		0.054%		7.1		7.094		7.1		100.00%		0.0005433983		1.530		14.729

		1.75		0.062%		8.114		60.000		32.249		1934.940		0.0018%		10.31%		23.27%		8.00%		5.32%		26.00%		1		27.20%		1		32.2		1.750		0.062%		8.1		8.114		8.1		100.00%		0.0006215339		1.750		19.749

		2.00		0.071%		9.273		60.000		37.954		2277.240		0.0018%		10.31%		22.00%		8.00%		4.52%		24.71%		1		25.97%		1		38.0		2.000		0.071%		9.3		9.273		9.3		100.00%		0.0007103245		2.000		25.454

		2.25		0.080%		10.432		60.000		43.659		2619.540		0.0018%		10.31%		20.79%		8.00%		3.93%		23.54%		1		24.86%		1		43.7		2.250		0.080%		10.4		10.432		10.4		100.00%		0.0007991151		2.250		31.159

		2.50		0.089%		11.592		60.000		49.364		2961.840		0.0018%		10.31%		19.66%		8.00%		3.48%		22.47%		1		23.85%		1		49.4		2.500		0.089%		11.6		11.592		11.6		100.00%		0.0008879056		2.500		36.864

		2.75		0.098%		12.751		60.000		55.069		3304.140		0.0018%		10.31%		18.58%		8.00%		3.12%		21.48%		1		22.92%		1		55.1		2.750		0.098%		12.8		12.751		12.8		100.00%		0.0009766962		2.750		42.569

		3.00		0.107%		13.910		60.000		60.774		3646.440		0.0018%		10.31%		17.57%		8.00%		2.83%		20.56%		1		22.06%		1		60.8		3.000		0.107%		13.9		13.910		13.9		100.00%		0.0010654868		3.000		48.274

		3.25		0.115%		15.069		60.000		66.479		3988.740		0.0018%		10.31%		16.61%		8.00%		2.58%		19.71%		1		21.28%		1		66.5		3.250		0.115%		15.1		15.069		15.1		100.00%		0.0011542773		3.250		53.979

		3.50		0.124%		16.228		60.000		72.184		4331.040		0.0018%		10.31%		15.70%		8.00%		2.38%		18.93%		1		20.55%		1		72.2		3.500		0.124%		16.2		16.228		16.2		100.00%		0.0012430679		3.500		59.684

		3.75		0.133%		17.387		60.000		77.889		4673.340		0.0018%		10.31%		14.84%		8.00%		2.20%		18.20%		1		19.88%		1		77.9		3.750		0.133%		17.4		17.387		17.4		100.00%		0.0013318585		3.750		65.389

		4.00		0.142%		18.547		60.000		83.594		5015.640		0.0018%		10.31%		14.03%		8.00%		2.05%		17.53%		1		19.27%		1		83.6		4.000		0.142%		18.5		18.547		18.5		100.00%		0.001420649		4.000		71.094

		4.25		0.151%		19.706		60.000		89.299		5357.940		0.0018%		10.31%		13.26%		8.00%		1.92%		16.91%		1		18.70%		1		89.3		4.250		0.151%		19.7		19.706		19.7		100.00%		0.0015094396		4.250		76.799

		4.50		0.160%		20.865		60.000		95.004		5700.240		0.0018%		10.31%		12.54%		8.00%		1.81%		16.33%		1		18.18%		1		95.0		4.500		0.160%		20.9		20.865		20.9		100.00%		0.0015982302		4.500		82.504

		4.75		0.169%		22.024		60.000		100.709		6042.540		0.0018%		10.31%		11.85%		8.00%		1.70%		15.80%		1		17.71%		1		100.7		4.750		0.169%		22.0		22.024		22.0		100.00%		0.0016870207		4.750		88.209

		5.00		0.178%		23.183		60.000		106.414		6384.840		0.0018%		10.31%		11.20%		8.00%		1.61%		15.31%		1		17.27%		1		106.4		5.000		0.178%		23.2		23.183		23.2		100.00%		0.0017758113		5.000		93.914

		5.25		0.186%		24.342		60.000		112.119		6727.140		0.0018%		10.31%		10.59%		8.00%		1.53%		14.86%		1		16.87%		1		112.1		5.250		0.186%		24.3		24.342		24.3		100.00%		0.0018646018		5.250		99.619

		5.50		0.195%		25.502		60.000		117.824		7069.440		0.0018%		10.31%		10.01%		8.00%		1.46%		14.44%		1		16.51%		1		117.8		5.500		0.195%		25.5		25.502		25.5		100.00%		0.0019533924		5.500		105.324

		5.75		0.204%		26.661		60.000		123.529		7411.740		0.0018%		10.31%		9.47%		8.00%		1.39%		14.06%		1		16.18%		1		123.5		5.750		0.204%		26.7		26.661		26.7		100.00%		0.002042183		5.750		111.029

		6.00		0.213%		27.820		60.000		129.234		7754.040		0.0018%		10.31%		8.95%		8.00%		1.33%		13.71%		1		15.88%		1		129.2		6.000		0.213%		27.8		27.820		27.8		100.00%		0.0021309735		6.000		116.734

		6.25		0.222%		28.979		60.000		134.939		8096.340		0.0018%		10.31%		8.46%		8.00%		1.27%		13.39%		1		15.60%		1		134.9		6.250		0.222%		29.0		28.979		29.0		100.00%		0.0022197641		6.250		122.439

		6.50		0.231%		30.138		60.000		140.644		8438.640		0.0018%		10.31%		8.00%		8.00%		1.22%		13.10%		1		15.35%		1		140.6		6.500		0.231%		30.1		30.138		30.1		100.00%		0.0023085547		6.500		128.144

		6.75		0.240%		31.297		60.000		146.349		8780.940		0.0018%		10.31%		7.70%		8.00%		1.17%		12.92%		1		15.19%		1		146.3		6.750		0.240%		31.3		31.297		31.3		100.00%		0.0023973452		6.750		133.849

		7.00		0.249%		32.457		60.000		152.054		9123.240		0.0018%		10.31%		7.70%		8.00%		1.13%		12.91%		1		15.19%		1		152.1		7.000		0.249%		32.5		32.457		32.5		100.00%		0.0024861358		7.000		139.554

		7.25		0.257%		33.616		60.000		157.759		9465.540		0.0018%		10.31%		7.70%		8.00%		1.09%		12.91%		1		15.19%		1		157.8		7.250		0.257%		33.6		33.616		33.6		100.00%		0.0025749264		7.250		145.259

		7.50		0.266%		34.775		60.000		163.464		9807.840		0.0018%		10.31%		7.70%		8.00%		1.05%		12.91%		1		15.19%		1		163.5		7.500		0.266%		34.8		34.775		34.8		100.00%		0.0026637169		7.500		150.964

		7.75		0.275%		35.934		60.000		169.169		10150.140		0.0018%		10.31%		7.70%		8.00%		1.01%		12.90%		1		15.18%		1		169.2		7.750		0.275%		35.9		35.934		35.9		100.00%		0.0027525075		7.750		156.669

		8.00		0.284%		37.093		60.000		174.874		10492.440		0.0018%		10.31%		7.70%		8.00%		0.98%		12.90%		1		15.18%		1		174.9		8.000		0.284%		37.1		37.093		37.1		100.00%		0.002841298		8.000		162.374

		8.25		0.293%		38.252		60.000		180.579		10834.740		0.0018%		10.31%		7.70%		8.00%		0.95%		12.90%		1		15.18%		1		180.6		8.250		0.293%		38.3		38.252		38.3		100.00%		0.0029300886		8.250		168.079

		8.50		0.302%		39.411		60.000		186.284		11177.040		0.0018%		10.31%		7.70%		8.00%		0.92%		12.90%		1		15.18%		1		186.3		8.500		0.302%		39.4		39.411		39.4		100.00%		0.0030188792		8.500		173.784

		8.75		0.311%		40.571		60.000		191.989		11519.340		0.0018%		10.31%		7.70%		8.00%		0.89%		12.90%		1		15.18%		1		192.0		8.750		0.311%		40.6		40.571		40.6		100.00%		0.0031076697		8.750		179.489

		9.00		0.320%		41.730		60.000		197.694		11861.640		0.0018%		10.31%		7.70%		8.00%		0.87%		12.89%		1		15.17%		1		197.7		9.000		0.320%		41.7		41.730		41.7		100.00%		0.0031964603		9.000		185.194

		9.25		0.329%		42.889		60.000		203.399		12203.940		0.0018%		10.31%		7.70%		8.00%		0.84%		12.89%		1		15.17%		1		203.4		9.250		0.329%		42.9		42.889		42.9		100.00%		0.0032852509		9.250		190.899

		9.50		0.337%		44.048		60.000		209.104		12546.240		0.0018%		10.31%		7.70%		8.00%		0.82%		12.89%		1		15.17%		1		209.1		9.500		0.337%		44.0		44.048		44.0		100.00%		0.0033740414		9.500		196.604

		9.75		0.346%		45.207		60.000		214.809		12888.540		0.0018%		10.31%		7.70%		8.00%		0.80%		12.89%		1		15.17%		1		214.8		9.750		0.346%		45.2		45.207		45.2		100.00%		0.003462832		9.750		202.309

		10.00		0.355%		46.366		60.000		220.514		13230.840		0.0018%		10.31%		7.70%		8.00%		0.78%		12.89%		1		15.17%		1		220.5		10.000		0.355%		46.4		46.366		46.4		100.00%		0.0035516226		10.000		208.014

		10.25		0.364%		47.526		60.000		226.219		13573.140		0.0018%		10.31%		7.70%		8.00%		0.76%		12.89%		1		15.17%		1		226.2		10.250		0.364%		47.5		47.526		47.5		100.00%		0.0036404131		10.250		213.719

		10.50		0.373%		48.685		60.000		231.924		13915.440		0.0018%		10.31%		7.70%		8.00%		0.74%		12.89%		1		15.17%		1		231.9		10.500		0.373%		48.7		48.685		48.7		100.00%		0.0037292037		10.500		219.424

		10.75		0.382%		49.844		60.000		237.629		14257.740		0.0018%		10.31%		7.70%		8.00%		0.72%		12.88%		1		15.17%		1		237.6		10.750		0.382%		49.8		49.844		49.8		100.00%		0.0038179943		10.750		225.129

		11.00		0.391%		51.003		60.000		243.334		14600.040		0.0018%		10.31%		7.70%		8.00%		0.71%		12.88%		1		15.17%		1		243.3		11.000		0.391%		51.0		51.003		51.0		100.00%		0.0039067848		11.000		230.834

		11.25		0.400%		52.162		60.000		249.039		14942.340		0.0018%		10.31%		7.70%		8.00%		0.69%		12.88%		1		15.16%		1		249.0		11.250		0.400%		52.2		52.162		52.2		100.00%		0.0039955754		11.250		236.539

		11.50		0.408%		53.321		60.000		254.744		15284.640		0.0018%		10.31%		7.70%		8.00%		0.67%		12.88%		1		15.16%		1		254.7		11.500		0.408%		53.3		53.321		53.3		100.00%		0.0040843659		11.500		242.244

		11.75		0.417%		54.481		60.000		260.449		15626.940		0.0018%		10.31%		7.70%		8.00%		0.66%		12.88%		1		15.16%		1		260.4		11.750		0.417%		54.5		54.481		54.5		100.00%		0.0041731565		11.750		247.949

		12.00		0.426%		55.640		60.000		266.154		15969.240		0.0018%		10.31%		7.70%		8.00%		0.65%		12.88%		1		15.16%		1		266.2		12.000		0.426%		55.6		55.640		55.6		100.00%		0.0042619471		12.000		253.654





































































































































































































Table 2Cs 4000 Imp

		Table 2 Helix Dosage  Class:				Cs

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		1										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		6		in2								Sections between 3" & 4" the difference is

		Width		12.00		in2

		Fy		60000		psi								Sections between 2" & 3" the difference is

		Helix Density		13055		lb/yd3								Sections between 1" & 2" the difference is

		f'c		4000		psi

		αh		0.025

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev				in²

		Ahf		Helix Test Area				0.0003157		0.00000001

		Hl		Helix Linear Term				22.82		2.3517

		h		Height				5.00		0.4				in				calculated values				0.00%		0.00%

		Ho		Helix Orientation variation				(see below)						lb/yd³



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-121.1		103.02				lb

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		0.4				in





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(with h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/sqin)		Volume Fraction		Helix Dosage (lbs/yd)		Tension zone area using unit width
(in2)		Tensile unit force
(psi)		Tensile force, FH
(lb/ft)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(psi)		# of Helix per unit area, Hu
(#/in2)		Volume Fraction		Helix Dosage (lbs/yd)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		1.18		0.042%		5.471		60.000		23.408		1404.496		0.0018%		10.31%		25.00%		8.00%		7.34%		28.02%		1		29.14%		1		23.4		1.180		0.042%		5.5		5.471		5.5		100.00%		0.0004190915		1.180		6.742

		1.25		0.044%		5.796		60.000		25.006		1500.340		0.0018%		10.31%		25.00%		8.00%		6.87%		27.90%		1		29.02%		1		25.0		1.250		0.044%		5.8		5.796		5.8		100.00%		0.0004439528		1.250		8.339

		1.43		0.051%		6.630		60.000		29.113		1746.796		0.0018%		10.31%		25.00%		8.00%		5.90%		27.68%		1		28.81%		1		29.1		1.430		0.051%		6.6		6.630		6.6		100.00%		0.000507882		1.430		12.447

		1.50		0.053%		6.955		60.000		30.711		1842.640		0.0018%		10.31%		24.61%		8.00%		5.59%		27.26%		1		28.41%		1		30.7		1.500		0.053%		7.0		6.955		7.0		100.00%		0.0005327434		1.500		14.044

		1.53		0.054%		7.094		60.000		31.395		1883.716		0.0018%		10.31%		24.45%		8.00%		5.47%		27.09%		1		28.25%		1		31.4		1.530		0.054%		7.1		7.094		7.1		100.00%		0.0005433983		1.530		14.729

		1.75		0.062%		8.114		60.000		36.416		2184.940		0.0018%		10.31%		23.27%		8.00%		4.72%		25.88%		1		27.09%		1		36.4		1.750		0.062%		8.1		8.114		8.1		100.00%		0.0006215339		1.750		19.749

		2.00		0.071%		9.273		60.000		42.121		2527.240		0.0018%		10.31%		22.00%		8.00%		4.08%		24.63%		1		25.90%		1		42.1		2.000		0.071%		9.3		9.273		9.3		100.00%		0.0007103245		2.000		25.454

		2.25		0.080%		10.432		60.000		47.826		2869.540		0.0018%		10.31%		20.79%		8.00%		3.59%		23.48%		1		24.81%		1		47.8		2.250		0.080%		10.4		10.432		10.4		100.00%		0.0007991151		2.250		31.159

		2.50		0.089%		11.592		60.000		53.531		3211.840		0.0018%		10.31%		19.66%		8.00%		3.21%		22.43%		1		23.81%		1		53.5		2.500		0.089%		11.6		11.592		11.6		100.00%		0.0008879056		2.500		36.864

		2.75		0.098%		12.751		60.000		59.236		3554.140		0.0018%		10.31%		18.58%		8.00%		2.90%		21.45%		1		22.89%		1		59.2		2.750		0.098%		12.8		12.751		12.8		100.00%		0.0009766962		2.750		42.569

		3.00		0.107%		13.910		60.000		64.941		3896.440		0.0018%		10.31%		17.57%		8.00%		2.64%		20.54%		1		22.04%		1		64.9		3.000		0.107%		13.9		13.910		13.9		100.00%		0.0010654868		3.000		48.274

		3.25		0.115%		15.069		60.000		70.646		4238.740		0.0018%		10.31%		16.61%		8.00%		2.43%		19.70%		1		21.26%		1		70.6		3.250		0.115%		15.1		15.069		15.1		100.00%		0.0011542773		3.250		53.979

		3.50		0.124%		16.228		60.000		76.351		4581.040		0.0018%		10.31%		15.70%		8.00%		2.25%		18.91%		1		20.54%		1		76.4		3.500		0.124%		16.2		16.228		16.2		100.00%		0.0012430679		3.500		59.684

		3.75		0.133%		17.387		60.000		82.056		4923.340		0.0018%		10.31%		14.84%		8.00%		2.09%		18.19%		1		19.87%		1		82.1		3.750		0.133%		17.4		17.387		17.4		100.00%		0.0013318585		3.750		65.389

		4.00		0.142%		18.547		60.000		87.761		5265.640		0.0018%		10.31%		14.03%		8.00%		1.96%		17.52%		1		19.26%		1		87.8		4.000		0.142%		18.5		18.547		18.5		100.00%		0.001420649		4.000		71.094

		4.25		0.151%		19.706		60.000		93.466		5607.940		0.0018%		10.31%		13.26%		8.00%		1.84%		16.90%		1		18.69%		1		93.5		4.250		0.151%		19.7		19.706		19.7		100.00%		0.0015094396		4.250		76.799

		4.50		0.160%		20.865		60.000		99.171		5950.240		0.0018%		10.31%		12.54%		8.00%		1.73%		16.32%		1		18.18%		1		99.2		4.500		0.160%		20.9		20.865		20.9		100.00%		0.0015982302		4.500		82.504

		4.75		0.169%		22.024		60.000		104.876		6292.540		0.0018%		10.31%		11.85%		8.00%		1.64%		15.79%		1		17.70%		1		104.9		4.750		0.169%		22.0		22.024		22.0		100.00%		0.0016870207		4.750		88.209

		5.00		0.178%		23.183		60.000		110.581		6634.840		0.0018%		10.31%		11.20%		8.00%		1.55%		15.30%		1		17.27%		1		110.6		5.000		0.178%		23.2		23.183		23.2		100.00%		0.0017758113		5.000		93.914

		5.25		0.186%		24.342		60.000		116.286		6977.140		0.0018%		10.31%		10.59%		8.00%		1.48%		14.85%		1		16.87%		1		116.3		5.250		0.186%		24.3		24.342		24.3		100.00%		0.0018646018		5.250		99.619

		5.50		0.195%		25.502		60.000		121.991		7319.440		0.0018%		10.31%		10.01%		8.00%		1.41%		14.44%		1		16.51%		1		122.0		5.500		0.195%		25.5		25.502		25.5		100.00%		0.0019533924		5.500		105.324

		5.75		0.204%		26.661		60.000		127.696		7661.740		0.0018%		10.31%		9.47%		8.00%		1.34%		14.06%		1		16.17%		1		127.7		5.750		0.204%		26.7		26.661		26.7		100.00%		0.002042183		5.750		111.029

		6.00		0.213%		27.820		60.000		133.401		8004.040		0.0018%		10.31%		8.95%		8.00%		1.29%		13.71%		1		15.87%		1		133.4		6.000		0.213%		27.8		27.820		27.8		100.00%		0.0021309735		6.000		116.734

		6.25		0.222%		28.979		60.000		139.106		8346.340		0.0018%		10.31%		8.46%		8.00%		1.23%		13.39%		1		15.60%		1		139.1		6.250		0.222%		29.0		28.979		29.0		100.00%		0.0022197641		6.250		122.439

		6.50		0.231%		30.138		60.000		144.811		8688.640		0.0018%		10.31%		8.00%		8.00%		1.19%		13.10%		1		15.35%		1		144.8		6.500		0.231%		30.1		30.138		30.1		100.00%		0.0023085547		6.500		128.144

		6.75		0.240%		31.297		60.000		150.516		9030.940		0.0018%		10.31%		7.70%		8.00%		1.14%		12.91%		1		15.19%		1		150.5		6.750		0.240%		31.3		31.297		31.3		100.00%		0.0023973452		6.750		133.849

		7.00		0.249%		32.457		60.000		156.221		9373.240		0.0018%		10.31%		7.70%		8.00%		1.10%		12.91%		1		15.19%		1		156.2		7.000		0.249%		32.5		32.457		32.5		100.00%		0.0024861358		7.000		139.554

		7.25		0.257%		33.616		60.000		161.926		9715.540		0.0018%		10.31%		7.70%		8.00%		1.06%		12.91%		1		15.19%		1		161.9		7.250		0.257%		33.6		33.616		33.6		100.00%		0.0025749264		7.250		145.259

		7.50		0.266%		34.775		60.000		167.631		10057.840		0.0018%		10.31%		7.70%		8.00%		1.02%		12.91%		1		15.18%		1		167.6		7.500		0.266%		34.8		34.775		34.8		100.00%		0.0026637169		7.500		150.964

		7.75		0.275%		35.934		60.000		173.336		10400.140		0.0018%		10.31%		7.70%		8.00%		0.99%		12.90%		1		15.18%		1		173.3		7.750		0.275%		35.9		35.934		35.9		100.00%		0.0027525075		7.750		156.669

		8.00		0.284%		37.093		60.000		179.041		10742.440		0.0018%		10.31%		7.70%		8.00%		0.96%		12.90%		1		15.18%		1		179.0		8.000		0.284%		37.1		37.093		37.1		100.00%		0.002841298		8.000		162.374

		8.25		0.293%		38.252		60.000		184.746		11084.740		0.0018%		10.31%		7.70%		8.00%		0.93%		12.90%		1		15.18%		1		184.7		8.250		0.293%		38.3		38.252		38.3		100.00%		0.0029300886		8.250		168.079

		8.50		0.302%		39.411		60.000		190.451		11427.040		0.0018%		10.31%		7.70%		8.00%		0.90%		12.90%		1		15.18%		1		190.5		8.500		0.302%		39.4		39.411		39.4		100.00%		0.0030188792		8.500		173.784

		8.75		0.311%		40.571		60.000		196.156		11769.340		0.0018%		10.31%		7.70%		8.00%		0.88%		12.89%		1		15.17%		1		196.2		8.750		0.311%		40.6		40.571		40.6		100.00%		0.0031076697		8.750		179.489

		9.00		0.320%		41.730		60.000		201.861		12111.640		0.0018%		10.31%		7.70%		8.00%		0.85%		12.89%		1		15.17%		1		201.9		9.000		0.320%		41.7		41.730		41.7		100.00%		0.0031964603		9.000		185.194

		9.25		0.329%		42.889		60.000		207.566		12453.940		0.0018%		10.31%		7.70%		8.00%		0.83%		12.89%		1		15.17%		1		207.6		9.250		0.329%		42.9		42.889		42.9		100.00%		0.0032852509		9.250		190.899

		9.50		0.337%		44.048		60.000		213.271		12796.240		0.0018%		10.31%		7.70%		8.00%		0.81%		12.89%		1		15.17%		1		213.3		9.500		0.337%		44.0		44.048		44.0		100.00%		0.0033740414		9.500		196.604

		9.75		0.346%		45.207		60.000		218.976		13138.540		0.0018%		10.31%		7.70%		8.00%		0.78%		12.89%		1		15.17%		1		219.0		9.750		0.346%		45.2		45.207		45.2		100.00%		0.003462832		9.750		202.309

		10.00		0.355%		46.366		60.000		224.681		13480.840		0.0018%		10.31%		7.70%		8.00%		0.76%		12.89%		1		15.17%		1		224.7		10.000		0.355%		46.4		46.366		46.4		100.00%		0.0035516226		10.000		208.014

		10.25		0.364%		47.526		60.000		230.386		13823.140		0.0018%		10.31%		7.70%		8.00%		0.75%		12.89%		1		15.17%		1		230.4		10.250		0.364%		47.5		47.526		47.5		100.00%		0.0036404131		10.250		213.719

		10.50		0.373%		48.685		60.000		236.091		14165.440		0.0018%		10.31%		7.70%		8.00%		0.73%		12.88%		1		15.17%		1		236.1		10.500		0.373%		48.7		48.685		48.7		100.00%		0.0037292037		10.500		219.424

		10.75		0.382%		49.844		60.000		241.796		14507.740		0.0018%		10.31%		7.70%		8.00%		0.71%		12.88%		1		15.17%		1		241.8		10.750		0.382%		49.8		49.844		49.8		100.00%		0.0038179943		10.750		225.129

		11.00		0.391%		51.003		60.000		247.501		14850.040		0.0018%		10.31%		7.70%		8.00%		0.69%		12.88%		1		15.16%		1		247.5		11.000		0.391%		51.0		51.003		51.0		100.00%		0.0039067848		11.000		230.834

		11.25		0.400%		52.162		60.000		253.206		15192.340		0.0018%		10.31%		7.70%		8.00%		0.68%		12.88%		1		15.16%		1		253.2		11.250		0.400%		52.2		52.162		52.2		100.00%		0.0039955754		11.250		236.539

		11.50		0.408%		53.321		60.000		258.911		15534.640		0.0018%		10.31%		7.70%		8.00%		0.66%		12.88%		1		15.16%		1		258.9		11.500		0.408%		53.3		53.321		53.3		100.00%		0.0040843659		11.500		242.244

		11.75		0.417%		54.481		60.000		264.616		15876.940		0.0018%		10.31%		7.70%		8.00%		0.65%		12.88%		1		15.16%		1		264.6		11.750		0.417%		54.5		54.481		54.5		100.00%		0.0041731565		11.750		247.949

		12.00		0.426%		55.640		60.000		270.321		16219.240		0.0018%		10.31%		7.70%		8.00%		0.64%		12.88%		1		15.16%		1		270.3		12.000		0.426%		55.6		55.640		55.6		100.00%		0.0042619471		12.000		253.654





































































































































































































Table 2Cs 5000 Imp

		Table 2 Helix Dosage  Class:				Cs

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		1										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		6		in2								Sections between 3" & 4" the difference is

		Width		12.00		in2

		Fy		60000		psi								Sections between 2" & 3" the difference is

		Helix Density		13055		lb/yd3								Sections between 1" & 2" the difference is

		f'c		5000		psi

		αh		0.025

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev				in²

		Ahf		Helix Test Area				0.0003157		0.00000001

		Hl		Helix Linear Term				22.82		2.3517

		h		Height				5.00		0.4				in				calculated values				0.00%		0.00%

		Ho		Helix Orientation variation				(see below)						lb/yd³



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-121.1		103.02				lb

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		0.4				in





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(with h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/sqin)		Volume Fraction		Helix Dosage (lbs/yd)		Tension zone area using unit width
(in2)		Tensile unit force
(psi)		Tensile force, FH
(lb/ft)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(psi)		# of Helix per unit area, Hu
(#/in2)		Volume Fraction		Helix Dosage (lbs/yd)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		1.18		0.042%		5.471		60.000		27.575		1654.496		0.0018%		10.31%		25.00%		8.00%		6.23%		27.75%		1		28.88%		1		27.6		1.180		0.042%		5.5		5.471		5.5		100.00%		0.0004190915		1.180		6.742

		1.25		0.044%		5.796		60.000		29.172		1750.340		0.0018%		10.31%		25.00%		8.00%		5.89%		27.67%		1		28.81%		1		29.2		1.250		0.044%		5.8		5.796		5.8		100.00%		0.0004439528		1.250		8.339

		1.43		0.051%		6.630		60.000		33.280		1996.796		0.0018%		10.31%		25.00%		8.00%		5.16%		27.53%		1		28.67%		1		33.3		1.430		0.051%		6.6		6.630		6.6		100.00%		0.000507882		1.430		12.447

		1.50		0.053%		6.955		60.000		34.877		2092.640		0.0018%		10.31%		24.61%		8.00%		4.92%		27.14%		1		28.29%		1		34.9		1.500		0.053%		7.0		6.955		7.0		100.00%		0.0005327434		1.500		14.044

		1.53		0.054%		7.094		60.000		35.562		2133.716		0.0018%		10.31%		24.45%		8.00%		4.83%		26.97%		1		28.13%		1		35.6		1.530		0.054%		7.1		7.094		7.1		100.00%		0.0005433983		1.530		14.729

		1.75		0.062%		8.114		60.000		40.582		2434.940		0.0018%		10.31%		23.27%		8.00%		4.23%		25.80%		1		27.01%		1		40.6		1.750		0.062%		8.1		8.114		8.1		100.00%		0.0006215339		1.750		19.749

		2.00		0.071%		9.273		60.000		46.287		2777.240		0.0018%		10.31%		22.00%		8.00%		3.71%		24.57%		1		25.84%		1		46.3		2.000		0.071%		9.3		9.273		9.3		100.00%		0.0007103245		2.000		25.454

		2.25		0.080%		10.432		60.000		51.992		3119.540		0.0018%		10.31%		20.79%		8.00%		3.30%		23.44%		1		24.77%		1		52.0		2.250		0.080%		10.4		10.432		10.4		100.00%		0.0007991151		2.250		31.159

		2.50		0.089%		11.592		60.000		57.697		3461.840		0.0018%		10.31%		19.66%		8.00%		2.98%		22.39%		1		23.78%		1		57.7		2.500		0.089%		11.6		11.592		11.6		100.00%		0.0008879056		2.500		36.864

		2.75		0.098%		12.751		60.000		63.402		3804.140		0.0018%		10.31%		18.58%		8.00%		2.71%		21.42%		1		22.87%		1		63.4		2.750		0.098%		12.8		12.751		12.8		100.00%		0.0009766962		2.750		42.569

		3.00		0.107%		13.910		60.000		69.107		4146.440		0.0018%		10.31%		17.57%		8.00%		2.48%		20.52%		1		22.02%		1		69.1		3.000		0.107%		13.9		13.910		13.9		100.00%		0.0010654868		3.000		48.274

		3.25		0.115%		15.069		60.000		74.812		4488.740		0.0018%		10.31%		16.61%		8.00%		2.30%		19.68%		1		21.24%		1		74.8		3.250		0.115%		15.1		15.069		15.1		100.00%		0.0011542773		3.250		53.979

		3.50		0.124%		16.228		60.000		80.517		4831.040		0.0018%		10.31%		15.70%		8.00%		2.13%		18.90%		1		20.52%		1		80.5		3.500		0.124%		16.2		16.228		16.2		100.00%		0.0012430679		3.500		59.684

		3.75		0.133%		17.387		60.000		86.222		5173.340		0.0018%		10.31%		14.84%		8.00%		1.99%		18.18%		1		19.86%		1		86.2		3.750		0.133%		17.4		17.387		17.4		100.00%		0.0013318585		3.750		65.389

		4.00		0.142%		18.547		60.000		91.927		5515.640		0.0018%		10.31%		14.03%		8.00%		1.87%		17.51%		1		19.25%		1		91.9		4.000		0.142%		18.5		18.547		18.5		100.00%		0.001420649		4.000		71.094

		4.25		0.151%		19.706		60.000		97.632		5857.940		0.0018%		10.31%		13.26%		8.00%		1.76%		16.89%		1		18.69%		1		97.6		4.250		0.151%		19.7		19.706		19.7		100.00%		0.0015094396		4.250		76.799

		4.50		0.160%		20.865		60.000		103.337		6200.240		0.0018%		10.31%		12.54%		8.00%		1.66%		16.31%		1		18.17%		1		103.3		4.500		0.160%		20.9		20.865		20.9		100.00%		0.0015982302		4.500		82.504

		4.75		0.169%		22.024		60.000		109.042		6542.540		0.0018%		10.31%		11.85%		8.00%		1.57%		15.78%		1		17.70%		1		109.0		4.750		0.169%		22.0		22.024		22.0		100.00%		0.0016870207		4.750		88.209

		5.00		0.178%		23.183		60.000		114.747		6884.840		0.0018%		10.31%		11.20%		8.00%		1.50%		15.30%		1		17.26%		1		114.7		5.000		0.178%		23.2		23.183		23.2		100.00%		0.0017758113		5.000		93.914

		5.25		0.186%		24.342		60.000		120.452		7227.140		0.0018%		10.31%		10.59%		8.00%		1.43%		14.85%		1		16.86%		1		120.5		5.250		0.186%		24.3		24.342		24.3		100.00%		0.0018646018		5.250		99.619

		5.50		0.195%		25.502		60.000		126.157		7569.440		0.0018%		10.31%		10.01%		8.00%		1.36%		14.43%		1		16.50%		1		126.2		5.500		0.195%		25.5		25.502		25.5		100.00%		0.0019533924		5.500		105.324

		5.75		0.204%		26.661		60.000		131.862		7911.740		0.0018%		10.31%		9.47%		8.00%		1.30%		14.05%		1		16.17%		1		131.9		5.750		0.204%		26.7		26.661		26.7		100.00%		0.002042183		5.750		111.029

		6.00		0.213%		27.820		60.000		137.567		8254.040		0.0018%		10.31%		8.95%		8.00%		1.25%		13.70%		1		15.87%		1		137.6		6.000		0.213%		27.8		27.820		27.8		100.00%		0.0021309735		6.000		116.734

		6.25		0.222%		28.979		60.000		143.272		8596.340		0.0018%		10.31%		8.46%		8.00%		1.20%		13.39%		1		15.59%		1		143.3		6.250		0.222%		29.0		28.979		29.0		100.00%		0.0022197641		6.250		122.439

		6.50		0.231%		30.138		60.000		148.977		8938.640		0.0018%		10.31%		8.00%		8.00%		1.15%		13.09%		1		15.35%		1		149.0		6.500		0.231%		30.1		30.138		30.1		100.00%		0.0023085547		6.500		128.144

		6.75		0.240%		31.297		60.000		154.682		9280.940		0.0018%		10.31%		7.70%		8.00%		1.11%		12.91%		1		15.19%		1		154.7		6.750		0.240%		31.3		31.297		31.3		100.00%		0.0023973452		6.750		133.849

		7.00		0.249%		32.457		60.000		160.387		9623.240		0.0018%		10.31%		7.70%		8.00%		1.07%		12.91%		1		15.19%		1		160.4		7.000		0.249%		32.5		32.457		32.5		100.00%		0.0024861358		7.000		139.554

		7.25		0.257%		33.616		60.000		166.092		9965.540		0.0018%		10.31%		7.70%		8.00%		1.03%		12.91%		1		15.18%		1		166.1		7.250		0.257%		33.6		33.616		33.6		100.00%		0.0025749264		7.250		145.259

		7.50		0.266%		34.775		60.000		171.797		10307.840		0.0018%		10.31%		7.70%		8.00%		1.00%		12.90%		1		15.18%		1		171.8		7.500		0.266%		34.8		34.775		34.8		100.00%		0.0026637169		7.500		150.964

		7.75		0.275%		35.934		60.000		177.502		10650.140		0.0018%		10.31%		7.70%		8.00%		0.97%		12.90%		1		15.18%		1		177.5		7.750		0.275%		35.9		35.934		35.9		100.00%		0.0027525075		7.750		156.669

		8.00		0.284%		37.093		60.000		183.207		10992.440		0.0018%		10.31%		7.70%		8.00%		0.94%		12.90%		1		15.18%		1		183.2		8.000		0.284%		37.1		37.093		37.1		100.00%		0.002841298		8.000		162.374

		8.25		0.293%		38.252		60.000		188.912		11334.740		0.0018%		10.31%		7.70%		8.00%		0.91%		12.90%		1		15.18%		1		188.9		8.250		0.293%		38.3		38.252		38.3		100.00%		0.0029300886		8.250		168.079

		8.50		0.302%		39.411		60.000		194.617		11677.040		0.0018%		10.31%		7.70%		8.00%		0.88%		12.89%		1		15.17%		1		194.6		8.500		0.302%		39.4		39.411		39.4		100.00%		0.0030188792		8.500		173.784

		8.75		0.311%		40.571		60.000		200.322		12019.340		0.0018%		10.31%		7.70%		8.00%		0.86%		12.89%		1		15.17%		1		200.3		8.750		0.311%		40.6		40.571		40.6		100.00%		0.0031076697		8.750		179.489

		9.00		0.320%		41.730		60.000		206.027		12361.640		0.0018%		10.31%		7.70%		8.00%		0.83%		12.89%		1		15.17%		1		206.0		9.000		0.320%		41.7		41.730		41.7		100.00%		0.0031964603		9.000		185.194

		9.25		0.329%		42.889		60.000		211.732		12703.940		0.0018%		10.31%		7.70%		8.00%		0.81%		12.89%		1		15.17%		1		211.7		9.250		0.329%		42.9		42.889		42.9		100.00%		0.0032852509		9.250		190.899

		9.50		0.337%		44.048		60.000		217.437		13046.240		0.0018%		10.31%		7.70%		8.00%		0.79%		12.89%		1		15.17%		1		217.4		9.500		0.337%		44.0		44.048		44.0		100.00%		0.0033740414		9.500		196.604

		9.75		0.346%		45.207		60.000		223.142		13388.540		0.0018%		10.31%		7.70%		8.00%		0.77%		12.89%		1		15.17%		1		223.1		9.750		0.346%		45.2		45.207		45.2		100.00%		0.003462832		9.750		202.309

		10.00		0.355%		46.366		60.000		228.847		13730.840		0.0018%		10.31%		7.70%		8.00%		0.75%		12.89%		1		15.17%		1		228.8		10.000		0.355%		46.4		46.366		46.4		100.00%		0.0035516226		10.000		208.014

		10.25		0.364%		47.526		60.000		234.552		14073.140		0.0018%		10.31%		7.70%		8.00%		0.73%		12.89%		1		15.17%		1		234.6		10.250		0.364%		47.5		47.526		47.5		100.00%		0.0036404131		10.250		213.719

		10.50		0.373%		48.685		60.000		240.257		14415.440		0.0018%		10.31%		7.70%		8.00%		0.71%		12.88%		1		15.17%		1		240.3		10.500		0.373%		48.7		48.685		48.7		100.00%		0.0037292037		10.500		219.424

		10.75		0.382%		49.844		60.000		245.962		14757.740		0.0018%		10.31%		7.70%		8.00%		0.70%		12.88%		1		15.17%		1		246.0		10.750		0.382%		49.8		49.844		49.8		100.00%		0.0038179943		10.750		225.129

		11.00		0.391%		51.003		60.000		251.667		15100.040		0.0018%		10.31%		7.70%		8.00%		0.68%		12.88%		1		15.16%		1		251.7		11.000		0.391%		51.0		51.003		51.0		100.00%		0.0039067848		11.000		230.834

		11.25		0.400%		52.162		60.000		257.372		15442.340		0.0018%		10.31%		7.70%		8.00%		0.67%		12.88%		1		15.16%		1		257.4		11.250		0.400%		52.2		52.162		52.2		100.00%		0.0039955754		11.250		236.539

		11.50		0.408%		53.321		60.000		263.077		15784.640		0.0018%		10.31%		7.70%		8.00%		0.65%		12.88%		1		15.16%		1		263.1		11.500		0.408%		53.3		53.321		53.3		100.00%		0.0040843659		11.500		242.244

		11.75		0.417%		54.481		60.000		268.782		16126.940		0.0018%		10.31%		7.70%		8.00%		0.64%		12.88%		1		15.16%		1		268.8		11.750		0.417%		54.5		54.481		54.5		100.00%		0.0041731565		11.750		247.949

		12.00		0.426%		55.640		60.000		274.487		16469.240		0.0018%		10.31%		7.70%		8.00%		0.63%		12.88%		1		15.16%		1		274.5		12.000		0.426%		55.6		55.640		55.6		100.00%		0.0042619471		12.000		253.654





































































































































































































Table 1A&B 20Mpa Metric

		Table 1 Helix Dosage Table:

		Class A Design

		Assumptions

		Fy		500		Mpa

		f'c		20		Mpa

		Helix Tensile		101.51

		Helix bond ratio		2.00

		helix linear term		-538.75

		concrete term		16.129		mm2



		 Area of Steel per bar, Ab
  mm²		Total Tensile Force, ɸFbar
N		# of Helix Micro Rebar Required

		28		14000		70.0

		45		22500		111.9

		50		25000		124.2

		79		39500		195.6

		89		44500		220.3

		90		45000		222.7

		100		50000		247.3

		111		55500		274.4

		113		56500		279.4

		141		70500		348.3

		150		75000		370.5

		154		77000		380.3

		179		89500		441.9

		200		100000		493.6

		201		100500		496.1

		227		113500		560.1

		250		125000		616.8

		290		145000		715.3

		300		150000		739.9

		314		157000		774.4

		350		175000		863.1

		354		177000		872.9

		400		200000		986.2

		450		225000		1109.3

		454		227000		1119.2

		491		245500		1210.3

		500		250000		1232.5

		550		275000		1355.6

		600		300000		1478.8

		616		308000		1518.2

		650		325000		1601.9

		700		350000		1725.1

		750		375000		1848.2

		800		400000		1971.3

		804		402000		1981.2

		850		425000		2094.5

		900		450000		2217.6

		950		475000		2340.8

		1000		500000		2463.9

		1100		550000		2710.2

		1200		600000		2956.5

		1257		628500		3096.9

		1300		650000		3202.8

		1400		700000		3449.1

		1500		750000		3695.3

		1963		981500		4835.6

		2500		1250000		6158.2







Table 1A&B 30 Mpa Metric

		Table 1 Helix Dosage Table:

		Class A Design

		Assumptions

		Fy		500		Mpa

		f'c		30		Mpa

		Helix Tensile		101.51

		Helix bond ratio		2.00

		helix linear term		-538.75

		concrete term		16.129		mm2



		 Area of Steel per bar, Ab
  in²		Total Tensile Force, ɸFbar
lb		# of Helix Micro Rebar Required

		28		14000		69.2

		45		22500		111.1

		50		25000		123.4

		79		39500		194.8

		89		44500		219.5

		90		45000		221.9

		100		50000		246.6

		111		55500		273.6

		113		56500		278.6

		141		70500		347.5

		150		75000		369.7

		154		77000		379.5

		179		89500		441.1

		200		100000		492.8

		201		100500		495.3

		227		113500		559.3

		250		125000		616.0

		290		145000		714.5

		300		150000		739.1

		314		157000		773.6

		350		175000		862.3

		354		177000		872.1

		400		200000		985.4

		450		225000		1108.6

		454		227000		1118.4

		491		245500		1209.5

		500		250000		1231.7

		550		275000		1354.8

		600		300000		1478.0

		616		308000		1517.4

		650		325000		1601.1

		700		350000		1724.3

		750		375000		1847.4

		800		400000		1970.6

		804		402000		1980.4

		850		425000		2093.7

		900		450000		2216.8

		950		475000		2340.0

		1000		500000		2463.1

		1100		550000		2709.4

		1200		600000		2955.7

		1257		628500		3096.1

		1300		650000		3202.0

		1400		700000		3448.3

		1500		750000		3694.5

		1963		981500		4834.8

		2500		1250000		6157.4







Table 1A&B 40 Mpa Metric

		Table 1 Helix Dosage Table:

		Class A Design

		Assumptions

		Fy		500		Mpa

		f'c		40		Mpa

		Helix Tensile		101.51

		Helix bond ratio		2.00

		helix linear term		-538.75

		concrete term		16.129		mm2



		 Area of Steel per bar, Ab
  in²		Total Tensile Force, ɸFbar
lb		# of Helix Micro Rebar Required

		28		14000		68.4

		45		22500		110.3

		50		25000		122.6

		79		39500		194.0

		89		44500		218.7

		90		45000		221.1

		100		50000		245.8

		111		55500		272.9

		113		56500		277.8

		141		70500		346.7

		150		75000		368.9

		154		77000		378.8

		179		89500		440.3

		200		100000		492.0

		201		100500		494.5

		227		113500		558.5

		250		125000		615.2

		290		145000		713.7

		300		150000		738.3

		314		157000		772.8

		350		175000		861.5

		354		177000		871.3

		400		200000		984.6

		450		225000		1107.8

		454		227000		1117.6

		491		245500		1208.7

		500		250000		1230.9

		550		275000		1354.0

		600		300000		1477.2

		616		308000		1516.6

		650		325000		1600.3

		700		350000		1723.5

		750		375000		1846.6

		800		400000		1969.8

		804		402000		1979.6

		850		425000		2092.9

		900		450000		2216.0

		950		475000		2339.2

		1000		500000		2462.3

		1100		550000		2708.6

		1200		600000		2954.9

		1257		628500		3095.3

		1300		650000		3201.2

		1400		700000		3447.5

		1500		750000		3693.8

		1963		981500		4834.1

		2500		1250000		6156.6







Table 1C&Cs 20Mpa Metric

		Table 1 Helix Dosage Table:

		Class A Design

		Assumptions

		Fy		500		Mpa

		f'c		20		Mpa

		Helix Tensile		101.51

		Helix bond ratio		1.00

		helix linear term		-538.75

		concrete term		16.129		mm2



		 Area of Steel per bar, Ab
  in²		Total Tensile Force, ɸFbar
lb		# of Helix Micro Rebar Required

		28		14000		140.0

		45		22500		223.8

		50		25000		248.4

		79		39500		391.3

		89		44500		440.5

		90		45000		445.4

		100		50000		494.7

		111		55500		548.9

		113		56500		558.7

		141		70500		696.7

		150		75000		741.0

		154		77000		760.7

		179		89500		883.8

		200		100000		987.3

		201		100500		992.2

		227		113500		1120.3

		250		125000		1233.6

		290		145000		1430.6

		300		150000		1479.8

		314		157000		1548.8

		350		175000		1726.1

		354		177000		1745.8

		400		200000		1972.4

		450		225000		2218.7

		454		227000		2238.4

		491		245500		2420.6

		500		250000		2465.0

		550		275000		2711.3

		600		300000		2957.6

		616		308000		3036.4

		650		325000		3203.8

		700		350000		3450.1

		750		375000		3696.4

		800		400000		3942.7

		804		402000		3962.4

		850		425000		4189.0

		900		450000		4435.3

		950		475000		4681.5

		1000		500000		4927.8

		1100		550000		5420.4

		1200		600000		5913.0

		1257		628500		6193.7

		1300		650000		6405.5

		1400		700000		6898.1

		1500		750000		7390.7

		1963		981500		9671.3

		2500		1250000		12316.4







Table 1c&Cs 30 Mpa Metric

		Table 1 Helix Dosage Table:

		Class A Design

		Assumptions

		Fy		500		Mpa

		f'c		30		Mpa

		Helix Tensile		101.51

		Helix bond ratio		1.00

		helix linear term		-538.75

		concrete term		16.129		mm2



		 Area of Steel per bar, Ab
  in²		Total Tensile Force, ɸFbar
lb		# of Helix Micro Rebar Required

		28		14000		138.5

		45		22500		222.2

		50		25000		246.8

		79		39500		389.7

		89		44500		438.9

		90		45000		443.9

		100		50000		493.1

		111		55500		547.3

		113		56500		557.1

		141		70500		695.1

		150		75000		739.4

		154		77000		759.1

		179		89500		882.2

		200		100000		985.7

		201		100500		990.6

		227		113500		1118.7

		250		125000		1232.0

		290		145000		1429.0

		300		150000		1478.3

		314		157000		1547.2

		350		175000		1724.5

		354		177000		1744.2

		400		200000		1970.8

		450		225000		2217.1

		454		227000		2236.8

		491		245500		2419.1

		500		250000		2463.4

		550		275000		2709.7

		600		300000		2956.0

		616		308000		3034.8

		650		325000		3202.2

		700		350000		3448.5

		750		375000		3694.8

		800		400000		3941.1

		804		402000		3960.8

		850		425000		4187.4

		900		450000		4433.7

		950		475000		4680.0

		1000		500000		4926.2

		1100		550000		5418.8

		1200		600000		5911.4

		1257		628500		6192.1

		1300		650000		6404.0

		1400		700000		6896.5

		1500		750000		7389.1

		1963		981500		9669.7

		2500		1250000		12314.8







Table 1C&Cs 40 Mpa Metric

		Table 1 Helix Dosage Table:

		Class A Design

		Assumptions

		Fy		500		Mpa

		f'c		40		Mpa

		Helix Tensile		101.51

		Helix bond ratio		1.00

		helix linear term		-538.75

		concrete term		16.129		mm2



		 Area of Steel per bar, Ab
  in²		Total Tensile Force, ɸFbar
lb		# of Helix Micro Rebar Required

		28		14000		136.9

		45		22500		220.6

		50		25000		245.2

		79		39500		388.1

		89		44500		437.3

		90		45000		442.3

		100		50000		491.5

		111		55500		545.7

		113		56500		555.6

		141		70500		693.5

		150		75000		737.8

		154		77000		757.5

		179		89500		880.7

		200		100000		984.1

		201		100500		989.0

		227		113500		1117.1

		250		125000		1230.4

		290		145000		1427.4

		300		150000		1476.7

		314		157000		1545.6

		350		175000		1722.9

		354		177000		1742.6

		400		200000		1969.2

		450		225000		2215.5

		454		227000		2235.2

		491		245500		2417.5

		500		250000		2461.8

		550		275000		2708.1

		600		300000		2954.4

		616		308000		3033.2

		650		325000		3200.7

		700		350000		3446.9

		750		375000		3693.2

		800		400000		3939.5

		804		402000		3959.2

		850		425000		4185.8

		900		450000		4432.1

		950		475000		4678.4

		1000		500000		4924.7

		1100		550000		5417.2

		1200		600000		5909.8

		1257		628500		6190.6

		1300		650000		6402.4

		1400		700000		6894.9

		1500		750000		7387.5

		1963		981500		9668.1

		2500		1250000		12313.2







Table 2A 20 Metric

		Table 2 Helix Dosage  Class:				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		2										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		3870.96		mm2								Sections between 3" & 4" the difference is

		Width		1000.00		mm

		Fy		500		Mpa								Sections between 2" & 3" the difference is

		Helix Density		7745.2		kg/m3								Sections between 1" & 2" the difference is

		f'c		20		Mpa

		αh		16.129		mm2

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev

		Ahf		Helix Test Area				0.2037023		0.00000362

		Hl		Helix Linear Term				101.50		10.5

		h		Height				127.00		10.16								calculated values				0.00%		0.00%

		Ho		Helix Orientation variation				(see below)



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-538.8		458.30

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		10.5





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(w/o h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/m2)		Volume Fraction		Helix Dosage (kg/m3)		Tension zone area using unit width
(mm2)		Tensile unit force
(Mpa)		Tensile force, FH
(N/m)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(Mpa)		# of Helix per unit area, Hu
(#/mm2)		Volume Fraction		Helix Dosage (kg/m3)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		2000.00		0.05%		3.55		127000.0		0.35		44468.2		0.0018%		10.34%		25.00%		8.00%		1.03%		27.08%		1.00		28.23%		1.00		0.350143055		0.0020000		0.046%		3.5494		3.549		3.5		100.00%		0.0004582729		0.002		0.267

		2500.00		0.06%		4.44		127000.0		0.45		57358.7		0.0018%		10.34%		24.00%		8.00%		0.80%		26.14%		1.00		27.34%		1.00		0.451643055		0.003		0.057%		4.4		4.437		4.4		100.00%		0.0005728411		0.003		0.368

		3000.00		0.07%		5.32		127000.0		0.55		70249.2		0.0018%		10.34%		22.32%		8.00%		0.65%		24.61%		1.00		25.87%		1.00		0.553143055		0.003		0.069%		5.3		5.324		5.3		100.00%		0.0006874093		0.003		0.470

		3500.00		0.08%		6.21		127000.0		0.65		83139.7		0.0018%		10.34%		20.75%		8.00%		0.55%		23.20%		1.00		24.54%		1.00		0.654643055		0.004		0.080%		6.2		6.211		6.2		100.00%		0.0008019776		0.004		0.571

		4000.00		0.09%		7.10		127000.0		0.76		96030.2		0.0018%		10.34%		19.30%		8.00%		0.48%		21.90%		1.00		23.32%		1.00		0.756143055		0.004		0.092%		7.1		7.099		7.1		100.00%		0.0009165458		0.004		0.673

		4500.00		0.10%		7.99		127000.0		0.86		108920.7		0.0018%		10.34%		17.95%		8.00%		0.42%		20.72%		1.00		22.21%		1.00		0.857643055		0.005		0.103%		8.0		7.986		8.0		100.00%		0.001031114		0.005		0.774

		5000.00		0.11%		8.87		127000.0		0.96		121811.2		0.0018%		10.34%		16.69%		8.00%		0.38%		19.64%		1.00		21.21%		1.00		0.959143055		0.005		0.115%		8.9		8.874		8.9		100.00%		0.0011456822		0.005		0.876

		5500.00		0.13%		9.76		127000.0		1.06		134701.7		0.0018%		10.34%		15.53%		8.00%		0.34%		18.66%		1.00		20.30%		1.00		1.060643055		0.006		0.126%		9.8		9.761		9.8		100.00%		0.0012602504		0.006		0.977

		6000.00		0.14%		10.65		127000.0		1.16		147592.2		0.0018%		10.34%		14.44%		8.00%		0.31%		17.77%		1.00		19.48%		1.00		1.162143055		0.006		0.137%		10.6		10.648		10.6		100.00%		0.0013748187		0.006		1.079

		6500.00		0.15%		11.54		127000.0		1.26		160482.7		0.0018%		10.34%		13.43%		8.00%		0.29%		16.95%		1.00		18.75%		1.00		1.263643055		0.007		0.149%		11.5		11.536		11.5		100.00%		0.0014893869		0.007		1.180

		7000.00		0.16%		12.42		127000.0		1.37		173373.2		0.0018%		10.34%		12.49%		8.00%		0.26%		16.22%		1.00		18.08%		1.00		1.365143055		0.007		0.160%		12.4		12.423		12.4		100.00%		0.0016039551		0.007		1.282

		7500.00		0.17%		13.31		127000.0		1.47		186263.7		0.0018%		10.34%		11.61%		8.00%		0.25%		15.56%		1.00		17.49%		1.00		1.466643055		0.008		0.172%		13.3		13.310		13.3		100.00%		0.0017185233		0.008		1.383

		8000.00		0.18%		14.20		127000.0		1.57		199154.2		0.0018%		10.34%		10.80%		8.00%		0.23%		14.96%		1.00		16.96%		1.00		1.568143055		0.008		0.183%		14.2		14.198		14.2		100.00%		0.0018330916		0.008		1.485

		8500.00		0.19%		15.09		127000.0		1.67		212044.7		0.0018%		10.34%		10.05%		8.00%		0.22%		14.42%		1.00		16.49%		1.00		1.669643055		0.009		0.195%		15.1		15.085		15.1		100.00%		0.0019476598		0.009		1.586

		9000.00		0.21%		15.97		127000.0		1.77		224935.2		0.0018%		10.34%		9.34%		8.00%		0.20%		13.94%		1.00		16.07%		1.00		1.771143055		0.009		0.206%		16.0		15.972		16.0		100.00%		0.002062228		0.009		1.688

		9500.00		0.22%		16.86		127000.0		1.87		237825.7		0.0018%		10.34%		8.69%		8.00%		0.19%		13.51%		1.00		15.70%		1.00		1.872643055		0.010		0.218%		16.9		16.860		16.9		100.00%		0.0021767962		0.010		1.789

		10000.00		0.23%		17.75		127000.0		1.97		250716.2		0.0018%		10.34%		8.08%		8.00%		0.18%		13.13%		1.00		15.37%		1.00		1.974143055		0.010		0.229%		17.7		17.747		17.7		100.00%		0.0022913645		0.010		1.891

		10500.00		0.24%		18.63		127000.0		2.08		263606.7		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		1.00		15.18%		1.00		2.075643055		0.011		0.241%		18.6		18.634		18.6		100.00%		0.0024059327		0.011		1.992

		11000.00		0.25%		19.52		127000.0		2.18		276497.2		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		1.00		15.18%		1.00		2.177143055		0.011		0.252%		19.5		19.522		19.5		100.00%		0.0025205009		0.011		2.094

		11500.00		0.26%		20.41		127000.0		2.28		289387.7		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		1.00		15.18%		1.00		2.278643055		0.012		0.264%		20.4		20.409		20.4		100.00%		0.0026350691		0.012		2.195

		12000.00		0.27%		21.30		127000.0		2.38		302278.2		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.380143055		0.012		0.275%		21.3		21.296		21.3		100.00%		0.0027496373		0.012		2.297

		12500.00		0.29%		22.18		127000.0		2.48		315168.7		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.481643055		0.013		0.286%		22.2		22.184		22.2		100.00%		0.0028642056		0.013		2.398

		13000.00		0.30%		23.07		127000.0		2.58		328059.2		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		1.00		15.18%		1.00		2.583143055		0.013		0.298%		23.1		23.071		23.1		100.00%		0.0029787738		0.013		2.500

		13500.00		0.31%		23.96		127000.0		2.68		340949.7		0.0018%		10.34%		7.70%		8.00%		0.13%		12.90%		1.00		15.18%		1.00		2.684643055		0.014		0.309%		24.0		23.959		24.0		100.00%		0.003093342		0.014		2.601

		14000.00		0.32%		24.85		127000.0		2.79		353840.2		0.0018%		10.34%		7.70%		8.00%		0.13%		12.90%		1.00		15.18%		1.00		2.786143055		0.014		0.321%		24.8		24.846		24.8		100.00%		0.0032079102		0.014		2.703

		14500.00		0.33%		25.73		127000.0		2.89		366730.7		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		1.00		15.18%		1.00		2.887643055		0.015		0.332%		25.7		25.733		25.7		100.00%		0.0033224785		0.015		2.804

		15000.00		0.34%		26.62		127000.0		2.99		379621.2		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		1.00		15.18%		1.00		2.989143055		0.015		0.344%		26.6		26.621		26.6		100.00%		0.0034370467		0.015		2.906

		15500.00		0.36%		27.51		127000.0		3.09		392511.7		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		1.00		15.18%		1.00		3.090643055		0.016		0.355%		27.5		27.508		27.5		100.00%		0.0035516149		0.016		3.007

		16000.00		0.37%		28.40		127000.0		3.19		405402.2		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		1.00		15.18%		1.00		3.192143055		0.016		0.367%		28.4		28.395		28.4		100.00%		0.0036661831		0.016		3.109

		16500.00		0.38%		29.28		127000.0		3.29		418292.7		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		1.00		15.18%		1.00		3.293643055		0.017		0.378%		29.3		29.283		29.3		100.00%		0.0037807513		0.017		3.210

		17000.00		0.39%		30.17		127000.0		3.40		431183.2		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		1.00		15.18%		1.00		3.395143055		0.017		0.390%		30.2		30.170		30.2		100.00%		0.0038953196		0.017		3.312

		17500.00		0.40%		31.06		127000.0		3.50		444073.7		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		1.00		15.18%		1.00		3.496643055		0.018		0.401%		31.1		31.057		31.1		100.00%		0.0040098878		0.018		3.413

		18000.00		0.41%		31.94		127000.0		3.60		456964.2		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		1.00		15.18%		1.00		3.598143055		0.018		0.412%		31.9		31.945		31.9		100.00%		0.004124456		0.018		3.515

		18500.00		0.42%		32.83		127000.0		3.70		469854.7		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		1.00		15.18%		1.00		3.699643055		0.019		0.424%		32.8		32.832		32.8		100.00%		0.0042390242		0.019		3.616

		19000.00		0.44%		33.72		127000.0		3.80		482745.2		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		1.00		15.18%		1.00		3.801143055		0.019		0.435%		33.7		33.719		33.7		100.00%		0.0043535925		0.019		3.718

		19500.00		0.45%		34.61		127000.0		3.90		495635.7		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		1.00		15.18%		1.00		3.902643055		0.020		0.447%		34.6		34.607		34.6		100.00%		0.0044681607		0.020		3.819

		20000.00		0.46%		35.49		127000.0		4.00		508526.2		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		1.00		15.18%		1.00		4.004143055		0.020		0.458%		35.5		35.494		35.5		100.00%		0.0045827289		0.020		3.921

		20500.00		0.47%		36.38		127000.0		4.11		521416.7		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		1.00		15.18%		1.00		4.105643055		0.021		0.470%		36.4		36.382		36.4		100.00%		0.0046972971		0.021		4.022

		21000.00		0.48%		37.27		127000.0		4.21		534307.2		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		1.00		15.18%		1.00		4.207143055		0.021		0.481%		37.3		37.269		37.3		100.00%		0.0048118654		0.021		4.124

		21500.00		0.49%		38.16		127000.0		4.31		547197.7		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.308643055		0.022		0.493%		38.2		38.156		38.2		100.00%		0.0049264336		0.022		4.225

		22000.00		0.50%		39.04		127000.0		4.41		560088.2		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.410143055		0.022		0.504%		39.0		39.044		39.0		100.00%		0.0050410018		0.022		4.327

		22500.00		0.52%		39.93		127000.0		4.51		572978.7		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.511643055		0.023		0.516%		39.9		39.931		39.9		100.00%		0.00515557		0.023		4.428

		23000.00		0.53%		40.82		127000.0		4.61		585869.2		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.613143055		0.023		0.527%		40.8		40.818		40.8		100.00%		0.0052701382		0.023		4.530

		23500.00		0.54%		41.71		127000.0		4.71		598759.7		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.714643055		0.024		0.538%		41.7		41.706		41.7		100.00%		0.0053847065		0.024		4.631

		24000.00		0.55%		42.59		127000.0		4.82		611650.2		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		1.00		15.18%		1.00		4.816143055		0.024		0.550%		42.6		42.593		42.6		100.00%		0.0054992747		0.024		4.733

		24500.00		0.56%		43.48		127000.0		4.92		624540.7		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		1.00		15.18%		1.00		4.917643055		0.025		0.561%		43.5		43.480		43.5		100.00%		0.0056138429		0.025		4.834

		25000.00		0.57%		44.37		127000.0		5.02		637431.2		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		1.00		15.18%		1.00		5.019143055		0.025		0.573%		44.4		44.368		44.4		100.00%		0.0057284111		0.025		4.936





































































































































































































Table 2A 30 Metric

		Table 2 Helix Dosage  Class:				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		2										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		3870.96		mm2								Sections between 3" & 4" the difference is

		Width		1000.00		mm

		Fy		500		Mpa								Sections between 2" & 3" the difference is

		Helix Density		7745.2		kg/m3								Sections between 1" & 2" the difference is

		f'c		30		Mpa

		αh		16.129		mm2

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev

		Ahf		Helix Test Area				0.2037023		0.00000362

		Hl		Helix Linear Term				101.50		10.5

		h		Height				127.00		10.16								calculated values				0.00%		0.00%

		Ho		Helix Orientation variation				(see below)



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-538.8		458.30

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		10.5





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(w/o h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/m2)		Volume Fraction		Helix Dosage (kg/m3)		Tension zone area using unit width
(mm2)		Tensile unit force
(Mpa)		Tensile force, FH
(N/m)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(Mpa)		# of Helix per unit area, Hu
(#/mm2)		Volume Fraction		Helix Dosage (kg/m3)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		2000.00		0.05%		3.55		127000.0		0.3918097216		49759.8		0.0018%		10.34%		25.00%		8.00%		0.92%		27.07%		1.00		28.23%		1.00		0.3918097216		0.002		0.046%		3.5494		3.549		3.5		100.00%		0.0004582729		0.002		0.267

		2500.00		0.06%		4.44		127000.0		0.4933097216		62650.3		0.0018%		10.34%		24.00%		8.00%		0.73%		26.14%		1.00		27.34%		1.00		0.4933097216		0.003		0.057%		4.4		4.437		4.4		100.00%		0.0005728411		0.003		0.368

		3000.00		0.07%		5.32		127000.0		0.5948097216		75540.8		0.0018%		10.34%		22.32%		8.00%		0.61%		24.60%		1.00		25.87%		1.00		0.5948097216		0.003		0.069%		5.3		5.324		5.3		100.00%		0.0006874093		0.003		0.470

		3500.00		0.08%		6.21		127000.0		0.6963097216		88431.3		0.0018%		10.34%		20.75%		8.00%		0.52%		23.20%		1.00		24.54%		1.00		0.6963097216		0.004		0.080%		6.2		6.211		6.2		100.00%		0.0008019776		0.004		0.571

		4000.00		0.09%		7.10		127000.0		0.7978097216		101321.8		0.0018%		10.34%		19.30%		8.00%		0.45%		21.90%		1.00		23.32%		1.00		0.7978097216		0.004		0.092%		7.1		7.099		7.1		100.00%		0.0009165458		0.004		0.673

		4500.00		0.10%		7.99		127000.0		0.8993097216		114212.3		0.0018%		10.34%		17.95%		8.00%		0.40%		20.72%		1.00		22.21%		1.00		0.8993097216		0.005		0.103%		8.0		7.986		8.0		100.00%		0.001031114		0.005		0.774

		5000.00		0.11%		8.87		127000.0		1.0008097216		127102.8		0.0018%		10.34%		16.69%		8.00%		0.36%		19.64%		1.00		21.21%		1.00		1.0008097216		0.005		0.115%		8.9		8.874		8.9		100.00%		0.0011456822		0.005		0.876

		5500.00		0.13%		9.76		127000.0		1.1023097216		139993.3		0.0018%		10.34%		15.53%		8.00%		0.33%		18.66%		1.00		20.30%		1.00		1.1023097216		0.006		0.126%		9.8		9.761		9.8		100.00%		0.0012602504		0.006		0.977

		6000.00		0.14%		10.65		127000.0		1.2038097216		152883.8		0.0018%		10.34%		14.44%		8.00%		0.30%		17.77%		1.00		19.48%		1.00		1.2038097216		0.006		0.137%		10.6		10.648		10.6		100.00%		0.0013748187		0.006		1.079

		6500.00		0.15%		11.54		127000.0		1.3053097216		165774.3		0.0018%		10.34%		13.43%		8.00%		0.28%		16.95%		1.00		18.75%		1.00		1.3053097216		0.007		0.149%		11.5		11.536		11.5		100.00%		0.0014893869		0.007		1.180

		7000.00		0.16%		12.42		127000.0		1.4068097216		178664.8		0.0018%		10.34%		12.49%		8.00%		0.26%		16.22%		1.00		18.08%		1.00		1.4068097216		0.007		0.160%		12.4		12.423		12.4		100.00%		0.0016039551		0.007		1.282

		7500.00		0.17%		13.31		127000.0		1.5083097216		191555.3		0.0018%		10.34%		11.61%		8.00%		0.24%		15.56%		1.00		17.49%		1.00		1.5083097216		0.008		0.172%		13.3		13.310		13.3		100.00%		0.0017185233		0.008		1.383

		8000.00		0.18%		14.20		127000.0		1.6098097216		204445.8		0.0018%		10.34%		10.80%		8.00%		0.22%		14.96%		1.00		16.96%		1.00		1.6098097216		0.008		0.183%		14.2		14.198		14.2		100.00%		0.0018330916		0.008		1.485

		8500.00		0.19%		15.09		127000.0		1.7113097216		217336.3		0.0018%		10.34%		10.05%		8.00%		0.21%		14.42%		1.00		16.49%		1.00		1.7113097216		0.009		0.195%		15.1		15.085		15.1		100.00%		0.0019476598		0.009		1.586

		9000.00		0.21%		15.97		127000.0		1.8128097216		230226.8		0.0018%		10.34%		9.34%		8.00%		0.20%		13.94%		1.00		16.07%		1.00		1.8128097216		0.009		0.206%		16.0		15.972		16.0		100.00%		0.002062228		0.009		1.688

		9500.00		0.22%		16.86		127000.0		1.9143097216		243117.3		0.0018%		10.34%		8.69%		8.00%		0.19%		13.51%		1.00		15.70%		1.00		1.9143097216		0.010		0.218%		16.9		16.860		16.9		100.00%		0.0021767962		0.010		1.789

		10000.00		0.23%		17.75		127000.0		2.0158097216		256007.8		0.0018%		10.34%		8.08%		8.00%		0.18%		13.13%		1.00		15.37%		1.00		2.0158097216		0.010		0.229%		17.7		17.747		17.7		100.00%		0.0022913645		0.010		1.891

		10500.00		0.24%		18.63		127000.0		2.1173097216		268898.3		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		1.00		15.18%		1.00		2.1173097216		0.011		0.241%		18.6		18.634		18.6		100.00%		0.0024059327		0.011		1.992

		11000.00		0.25%		19.52		127000.0		2.2188097216		281788.8		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		1.00		15.18%		1.00		2.2188097216		0.011		0.252%		19.5		19.522		19.5		100.00%		0.0025205009		0.011		2.094

		11500.00		0.26%		20.41		127000.0		2.3203097216		294679.3		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		1.00		15.18%		1.00		2.3203097216		0.012		0.264%		20.4		20.409		20.4		100.00%		0.0026350691		0.012		2.195

		12000.00		0.27%		21.30		127000.0		2.4218097216		307569.8		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.4218097216		0.012		0.275%		21.3		21.296		21.3		100.00%		0.0027496373		0.012		2.297

		12500.00		0.29%		22.18		127000.0		2.5233097216		320460.3		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		1.00		15.18%		1.00		2.5233097216		0.013		0.286%		22.2		22.184		22.2		100.00%		0.0028642056		0.013		2.398

		13000.00		0.30%		23.07		127000.0		2.6248097216		333350.8		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		1.00		15.18%		1.00		2.6248097216		0.013		0.298%		23.1		23.071		23.1		100.00%		0.0029787738		0.013		2.500

		13500.00		0.31%		23.96		127000.0		2.7263097216		346241.3		0.0018%		10.34%		7.70%		8.00%		0.13%		12.90%		1.00		15.18%		1.00		2.7263097216		0.014		0.309%		24.0		23.959		24.0		100.00%		0.003093342		0.014		2.601

		14000.00		0.32%		24.85		127000.0		2.8278097216		359131.8		0.0018%		10.34%		7.70%		8.00%		0.13%		12.90%		1.00		15.18%		1.00		2.8278097216		0.014		0.321%		24.8		24.846		24.8		100.00%		0.0032079102		0.014		2.703

		14500.00		0.33%		25.73		127000.0		2.9293097216		372022.3		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		1.00		15.18%		1.00		2.9293097216		0.015		0.332%		25.7		25.733		25.7		100.00%		0.0033224785		0.015		2.804

		15000.00		0.34%		26.62		127000.0		3.0308097216		384912.8		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		1.00		15.18%		1.00		3.0308097216		0.015		0.344%		26.6		26.621		26.6		100.00%		0.0034370467		0.015		2.906

		15500.00		0.36%		27.51		127000.0		3.1323097216		397803.3		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		1.00		15.18%		1.00		3.1323097216		0.016		0.355%		27.5		27.508		27.5		100.00%		0.0035516149		0.016		3.007

		16000.00		0.37%		28.40		127000.0		3.2338097216		410693.8		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		1.00		15.18%		1.00		3.2338097216		0.016		0.367%		28.4		28.395		28.4		100.00%		0.0036661831		0.016		3.109

		16500.00		0.38%		29.28		127000.0		3.3353097216		423584.3		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		1.00		15.18%		1.00		3.3353097216		0.017		0.378%		29.3		29.283		29.3		100.00%		0.0037807513		0.017		3.210

		17000.00		0.39%		30.17		127000.0		3.4368097216		436474.8		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		1.00		15.18%		1.00		3.4368097216		0.017		0.390%		30.2		30.170		30.2		100.00%		0.0038953196		0.017		3.312

		17500.00		0.40%		31.06		127000.0		3.5383097216		449365.3		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		1.00		15.18%		1.00		3.5383097216		0.018		0.401%		31.1		31.057		31.1		100.00%		0.0040098878		0.018		3.413

		18000.00		0.41%		31.94		127000.0		3.6398097216		462255.8		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		1.00		15.18%		1.00		3.6398097216		0.018		0.412%		31.9		31.945		31.9		100.00%		0.004124456		0.018		3.515

		18500.00		0.42%		32.83		127000.0		3.7413097216		475146.3		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		1.00		15.18%		1.00		3.7413097216		0.019		0.424%		32.8		32.832		32.8		100.00%		0.0042390242		0.019		3.616

		19000.00		0.44%		33.72		127000.0		3.8428097216		488036.8		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		1.00		15.18%		1.00		3.8428097216		0.019		0.435%		33.7		33.719		33.7		100.00%		0.0043535925		0.019		3.718

		19500.00		0.45%		34.61		127000.0		3.9443097216		500927.3		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		1.00		15.18%		1.00		3.9443097216		0.020		0.447%		34.6		34.607		34.6		100.00%		0.0044681607		0.020		3.819

		20000.00		0.46%		35.49		127000.0		4.0458097216		513817.8		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		1.00		15.18%		1.00		4.0458097216		0.020		0.458%		35.5		35.494		35.5		100.00%		0.0045827289		0.020		3.921

		20500.00		0.47%		36.38		127000.0		4.1473097216		526708.3		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		1.00		15.18%		1.00		4.1473097216		0.021		0.470%		36.4		36.382		36.4		100.00%		0.0046972971		0.021		4.022

		21000.00		0.48%		37.27		127000.0		4.2488097216		539598.8		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.2488097216		0.021		0.481%		37.3		37.269		37.3		100.00%		0.0048118654		0.021		4.124

		21500.00		0.49%		38.16		127000.0		4.3503097216		552489.3		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.3503097216		0.022		0.493%		38.2		38.156		38.2		100.00%		0.0049264336		0.022		4.225

		22000.00		0.50%		39.04		127000.0		4.4518097216		565379.8		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.4518097216		0.022		0.504%		39.0		39.044		39.0		100.00%		0.0050410018		0.022		4.327

		22500.00		0.52%		39.93		127000.0		4.5533097216		578270.3		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.5533097216		0.023		0.516%		39.9		39.931		39.9		100.00%		0.00515557		0.023		4.428

		23000.00		0.53%		40.82		127000.0		4.6548097216		591160.8		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.6548097216		0.023		0.527%		40.8		40.818		40.8		100.00%		0.0052701382		0.023		4.530

		23500.00		0.54%		41.71		127000.0		4.7563097216		604051.3		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.7563097216		0.024		0.538%		41.7		41.706		41.7		100.00%		0.0053847065		0.024		4.631

		24000.00		0.55%		42.59		127000.0		4.8578097216		616941.8		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		1.00		15.18%		1.00		4.8578097216		0.024		0.550%		42.6		42.593		42.6		100.00%		0.0054992747		0.024		4.733

		24500.00		0.56%		43.48		127000.0		4.9593097216		629832.3		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		1.00		15.18%		1.00		4.9593097216		0.025		0.561%		43.5		43.480		43.5		100.00%		0.0056138429		0.025		4.834

		25000.00		0.57%		44.37		127000.0		5.0608097216		642722.8		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		1.00		15.18%		1.00		5.0608097216		0.025		0.573%		44.4		44.368		44.4		100.00%		0.0057284111		0.025		4.936





































































































































































































Table 2A 40 Metric

		Table 2 Helix Dosage  Class:				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		2										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		3870.96		mm2								Sections between 3" & 4" the difference is

		Width		1000.00		mm

		Fy		500		Mpa								Sections between 2" & 3" the difference is

		Helix Density		7745.2		kg/m3								Sections between 1" & 2" the difference is

		f'c		40		Mpa

		αh		16.129		mm2

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev

		Ahf		Helix Test Area				0.2037023		0.00000362

		Hl		Helix Linear Term				101.50		10.5

		h		Height				127.00		10.16								calculated values				0.00%		0.00%

		Ho		Helix Orientation variation				(see below)



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-538.8		458.30

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		10.5





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(w/o h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/m2)		Volume Fraction		Helix Dosage (kg/m3)		Tension zone area using unit width
(mm2)		Tensile unit force
(Mpa)		Tensile force, FH
(N/m)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(Mpa)		# of Helix per unit area, Hu
(#/mm2)		Volume Fraction		Helix Dosage (kg/m3)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		2000.00		0.05%		3.55		127000.0		0.43		55051.5		0.0018%		10.34%		25.00%		8.00%		0.83%		27.07%		1.00		28.23%		1.00		0.4334763883		0.002		0.046%		3.5494		3.549		3.5		100.00%		0.0004582729		0.002		0.267

		2500.00		0.06%		4.44		127000.0		0.53		67942.0		0.0018%		10.34%		24.00%		8.00%		0.67%		26.14%		1.00		27.34%		1.00		0.5349763883		0.003		0.057%		4.4		4.437		4.4		100.00%		0.0005728411		0.003		0.368

		3000.00		0.07%		5.32		127000.0		0.64		80832.5		0.0018%		10.34%		22.32%		8.00%		0.57%		24.60%		1.00		25.87%		1.00		0.6364763883		0.003		0.069%		5.3		5.324		5.3		100.00%		0.0006874093		0.003		0.470

		3500.00		0.08%		6.21		127000.0		0.74		93723.0		0.0018%		10.34%		20.75%		8.00%		0.49%		23.19%		1.00		24.54%		1.00		0.7379763883		0.004		0.080%		6.2		6.211		6.2		100.00%		0.0008019776		0.004		0.571

		4000.00		0.09%		7.10		127000.0		0.84		106613.5		0.0018%		10.34%		19.30%		8.00%		0.43%		21.90%		1.00		23.32%		1.00		0.8394763883		0.004		0.092%		7.1		7.099		7.1		100.00%		0.0009165458		0.004		0.673

		4500.00		0.10%		7.99		127000.0		0.94		119504.0		0.0018%		10.34%		17.95%		8.00%		0.38%		20.72%		1.00		22.21%		1.00		0.9409763883		0.005		0.103%		8.0		7.986		8.0		100.00%		0.001031114		0.005		0.774

		5000.00		0.11%		8.87		127000.0		1.04		132394.5		0.0018%		10.34%		16.69%		8.00%		0.35%		19.64%		1.00		21.21%		1.00		1.0424763883		0.005		0.115%		8.9		8.874		8.9		100.00%		0.0011456822		0.005		0.876

		5500.00		0.13%		9.76		127000.0		1.14		145285.0		0.0018%		10.34%		15.53%		8.00%		0.32%		18.66%		1.00		20.30%		1.00		1.1439763883		0.006		0.126%		9.8		9.761		9.8		100.00%		0.0012602504		0.006		0.977

		6000.00		0.14%		10.65		127000.0		1.25		158175.5		0.0018%		10.34%		14.44%		8.00%		0.29%		17.76%		1.00		19.48%		1.00		1.2454763883		0.006		0.137%		10.6		10.648		10.6		100.00%		0.0013748187		0.006		1.079

		6500.00		0.15%		11.54		127000.0		1.35		171066.0		0.0018%		10.34%		13.43%		8.00%		0.27%		16.95%		1.00		18.75%		1.00		1.3469763883		0.007		0.149%		11.5		11.536		11.5		100.00%		0.0014893869		0.007		1.180

		7000.00		0.16%		12.42		127000.0		1.45		183956.5		0.0018%		10.34%		12.49%		8.00%		0.25%		16.22%		1.00		18.08%		1.00		1.4484763883		0.007		0.160%		12.4		12.423		12.4		100.00%		0.0016039551		0.007		1.282

		7500.00		0.17%		13.31		127000.0		1.55		196847.0		0.0018%		10.34%		11.61%		8.00%		0.23%		15.56%		1.00		17.49%		1.00		1.5499763883		0.008		0.172%		13.3		13.310		13.3		100.00%		0.0017185233		0.008		1.383

		8000.00		0.18%		14.20		127000.0		1.65		209737.5		0.0018%		10.34%		10.80%		8.00%		0.22%		14.96%		1.00		16.96%		1.00		1.6514763883		0.008		0.183%		14.2		14.198		14.2		100.00%		0.0018330916		0.008		1.485

		8500.00		0.19%		15.09		127000.0		1.75		222628.0		0.0018%		10.34%		10.05%		8.00%		0.21%		14.42%		1.00		16.49%		1.00		1.7529763883		0.009		0.195%		15.1		15.085		15.1		100.00%		0.0019476598		0.009		1.586

		9000.00		0.21%		15.97		127000.0		1.85		235518.5		0.0018%		10.34%		9.34%		8.00%		0.19%		13.94%		1.00		16.07%		1.00		1.8544763883		0.009		0.206%		16.0		15.972		16.0		100.00%		0.002062228		0.009		1.688

		9500.00		0.22%		16.86		127000.0		1.96		248409.0		0.0018%		10.34%		8.69%		8.00%		0.18%		13.51%		1.00		15.70%		1.00		1.9559763883		0.010		0.218%		16.9		16.860		16.9		100.00%		0.0021767962		0.010		1.789

		10000.00		0.23%		17.75		127000.0		2.06		261299.5		0.0018%		10.34%		8.08%		8.00%		0.18%		13.13%		1.00		15.37%		1.00		2.0574763883		0.010		0.229%		17.7		17.747		17.7		100.00%		0.0022913645		0.010		1.891

		10500.00		0.24%		18.63		127000.0		2.16		274190.0		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		1.00		15.18%		1.00		2.1589763883		0.011		0.241%		18.6		18.634		18.6		100.00%		0.0024059327		0.011		1.992

		11000.00		0.25%		19.52		127000.0		2.26		287080.5		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		1.00		15.18%		1.00		2.2604763883		0.011		0.252%		19.5		19.522		19.5		100.00%		0.0025205009		0.011		2.094

		11500.00		0.26%		20.41		127000.0		2.36		299971.0		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.3619763883		0.012		0.264%		20.4		20.409		20.4		100.00%		0.0026350691		0.012		2.195

		12000.00		0.27%		21.30		127000.0		2.46		312861.5		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.4634763883		0.012		0.275%		21.3		21.296		21.3		100.00%		0.0027496373		0.012		2.297

		12500.00		0.29%		22.18		127000.0		2.56		325752.0		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		1.00		15.18%		1.00		2.5649763883		0.013		0.286%		22.2		22.184		22.2		100.00%		0.0028642056		0.013		2.398

		13000.00		0.30%		23.07		127000.0		2.67		338642.5		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		1.00		15.18%		1.00		2.6664763883		0.013		0.298%		23.1		23.071		23.1		100.00%		0.0029787738		0.013		2.500

		13500.00		0.31%		23.96		127000.0		2.77		351533.0		0.0018%		10.34%		7.70%		8.00%		0.13%		12.90%		1.00		15.18%		1.00		2.7679763883		0.014		0.309%		24.0		23.959		24.0		100.00%		0.003093342		0.014		2.601

		14000.00		0.32%		24.85		127000.0		2.87		364423.5		0.0018%		10.34%		7.70%		8.00%		0.13%		12.90%		1.00		15.18%		1.00		2.8694763883		0.014		0.321%		24.8		24.846		24.8		100.00%		0.0032079102		0.014		2.703

		14500.00		0.33%		25.73		127000.0		2.97		377314.0		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		1.00		15.18%		1.00		2.9709763883		0.015		0.332%		25.7		25.733		25.7		100.00%		0.0033224785		0.015		2.804

		15000.00		0.34%		26.62		127000.0		3.07		390204.5		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		1.00		15.18%		1.00		3.0724763883		0.015		0.344%		26.6		26.621		26.6		100.00%		0.0034370467		0.015		2.906

		15500.00		0.36%		27.51		127000.0		3.17		403095.0		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		1.00		15.18%		1.00		3.1739763883		0.016		0.355%		27.5		27.508		27.5		100.00%		0.0035516149		0.016		3.007

		16000.00		0.37%		28.40		127000.0		3.28		415985.5		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		1.00		15.18%		1.00		3.2754763883		0.016		0.367%		28.4		28.395		28.4		100.00%		0.0036661831		0.016		3.109

		16500.00		0.38%		29.28		127000.0		3.38		428876.0		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		1.00		15.18%		1.00		3.3769763883		0.017		0.378%		29.3		29.283		29.3		100.00%		0.0037807513		0.017		3.210

		17000.00		0.39%		30.17		127000.0		3.48		441766.5		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		1.00		15.18%		1.00		3.4784763883		0.017		0.390%		30.2		30.170		30.2		100.00%		0.0038953196		0.017		3.312

		17500.00		0.40%		31.06		127000.0		3.58		454657.0		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		1.00		15.18%		1.00		3.5799763883		0.018		0.401%		31.1		31.057		31.1		100.00%		0.0040098878		0.018		3.413

		18000.00		0.41%		31.94		127000.0		3.68		467547.5		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		1.00		15.18%		1.00		3.6814763883		0.018		0.412%		31.9		31.945		31.9		100.00%		0.004124456		0.018		3.515

		18500.00		0.42%		32.83		127000.0		3.78		480438.0		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		1.00		15.18%		1.00		3.7829763883		0.019		0.424%		32.8		32.832		32.8		100.00%		0.0042390242		0.019		3.616

		19000.00		0.44%		33.72		127000.0		3.88		493328.5		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		1.00		15.18%		1.00		3.8844763883		0.019		0.435%		33.7		33.719		33.7		100.00%		0.0043535925		0.019		3.718

		19500.00		0.45%		34.61		127000.0		3.99		506219.0		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		1.00		15.18%		1.00		3.9859763883		0.020		0.447%		34.6		34.607		34.6		100.00%		0.0044681607		0.020		3.819

		20000.00		0.46%		35.49		127000.0		4.09		519109.5		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		1.00		15.18%		1.00		4.0874763883		0.020		0.458%		35.5		35.494		35.5		100.00%		0.0045827289		0.020		3.921

		20500.00		0.47%		36.38		127000.0		4.19		532000.0		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		1.00		15.18%		1.00		4.1889763883		0.021		0.470%		36.4		36.382		36.4		100.00%		0.0046972971		0.021		4.022

		21000.00		0.48%		37.27		127000.0		4.29		544890.5		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.2904763883		0.021		0.481%		37.3		37.269		37.3		100.00%		0.0048118654		0.021		4.124

		21500.00		0.49%		38.16		127000.0		4.39		557781.0		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.3919763883		0.022		0.493%		38.2		38.156		38.2		100.00%		0.0049264336		0.022		4.225

		22000.00		0.50%		39.04		127000.0		4.49		570671.5		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.4934763883		0.022		0.504%		39.0		39.044		39.0		100.00%		0.0050410018		0.022		4.327

		22500.00		0.52%		39.93		127000.0		4.59		583562.0		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.5949763883		0.023		0.516%		39.9		39.931		39.9		100.00%		0.00515557		0.023		4.428

		23000.00		0.53%		40.82		127000.0		4.70		596452.5		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.6964763883		0.023		0.527%		40.8		40.818		40.8		100.00%		0.0052701382		0.023		4.530

		23500.00		0.54%		41.71		127000.0		4.80		609343.0		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		1.00		15.18%		1.00		4.7979763883		0.024		0.538%		41.7		41.706		41.7		100.00%		0.0053847065		0.024		4.631

		24000.00		0.55%		42.59		127000.0		4.90		622233.5		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		1.00		15.18%		1.00		4.8994763883		0.024		0.550%		42.6		42.593		42.6		100.00%		0.0054992747		0.024		4.733

		24500.00		0.56%		43.48		127000.0		5.00		635124.0		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		1.00		15.18%		1.00		5.0009763883		0.025		0.561%		43.5		43.480		43.5		100.00%		0.0056138429		0.025		4.834

		25000.00		0.57%		44.37		127000.0		5.10		648014.5		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		1.00		15.18%		1.00		5.1024763883		0.025		0.573%		44.4		44.368		44.4		100.00%		0.0057284111		0.025		4.936





































































































































































































Table 2B 20 Metric

		Table 2 Helix Dosage  Class:				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		2										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		1.5										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		3870.96		mm2								Sections between 3" & 4" the difference is

		Width		1000.00		mm

		Fy		500		Mpa								Sections between 2" & 3" the difference is

		Helix Density		7745.2		kg/m3								Sections between 1" & 2" the difference is

		f'c		20		Mpa

		αh		16.129		mm2

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev

		Ahf		Helix Test Area				0.2037023		0.00000362

		Hl		Helix Linear Term				101.50		10.5

		h		Height				127.00		10.16								calculated values				2.60%		1.31%

		Ho		Helix Orientation variation				(see below)



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-538.8		458.30

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		10.5





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(w/o h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/m2)		Volume Fraction		Helix Dosage (kg/m3)		Tension zone area using unit width
(mm2)		Tensile unit force
(Mpa)		Tensile force, FH
(N/m)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(Mpa)		# of Helix per unit area, Hu
(#/mm2)		Volume Fraction		Helix Dosage (kg/m3)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		2000.00		0.05%		3.55		127000.0		0.35		44468.2		0.0018%		10.34%		25.00%		8.00%		1.03%		27.08%		0.74		28.23%		0.73		0.4748220608		0.003		0.060%		4.6394		4.813		4.9		101.31%		0.0006295978		0.003		0.267

		2500.00		0.06%		4.44		127000.0		0.45		57358.7		0.0018%		10.34%		24.00%		8.00%		0.80%		26.14%		0.75		27.34%		0.74		0.6060714808		0.003		0.075%		5.8		5.954		6.0		101.36%		0.000779129		0.003		0.368

		3000.00		0.07%		5.32		127000.0		0.55		70249.2		0.0018%		10.34%		22.32%		8.00%		0.65%		24.61%		0.76		25.87%		0.75		0.7295539505		0.004		0.089%		6.9		7.022		7.1		101.44%		0.0009196653		0.004		0.470

		3500.00		0.08%		6.21		127000.0		0.65		83139.7		0.0018%		10.34%		20.75%		8.00%		0.55%		23.20%		0.77		24.54%		0.76		0.8498382175		0.004		0.102%		7.9		8.064		8.2		101.52%		0.0010569265		0.005		0.571

		4000.00		0.09%		7.10		127000.0		0.76		96030.2		0.0018%		10.34%		19.30%		8.00%		0.48%		21.90%		0.78		23.32%		0.77		0.9674402468		0.005		0.116%		8.9		9.083		9.2		101.60%		0.0011914853		0.005		0.673

		4500.00		0.10%		7.99		127000.0		0.86		108920.7		0.0018%		10.34%		17.95%		8.00%		0.42%		20.72%		0.79		22.21%		0.78		1.0828112726		0.006		0.129%		10.0		10.083		10.3		101.69%		0.0013238406		0.006		0.774

		5000.00		0.11%		8.87		127000.0		0.96		121811.2		0.0018%		10.34%		16.69%		8.00%		0.38%		19.64%		0.80		21.21%		0.79		1.1963460889		0.006		0.141%		10.9		11.068		11.3		101.78%		0.0014544261		0.006		0.876

		5500.00		0.13%		9.76		127000.0		1.06		134701.7		0.0018%		10.34%		15.53%		8.00%		0.34%		18.66%		0.81		20.30%		0.80		1.30839004		0.007		0.154%		11.9		12.041		12.3		101.87%		0.0015836178		0.007		0.977

		6000.00		0.14%		10.65		127000.0		1.16		147592.2		0.0018%		10.34%		14.44%		8.00%		0.31%		17.77%		0.82		19.48%		0.80		1.4192448552		0.007		0.167%		12.9		13.004		13.3		101.95%		0.0017117403		0.007		1.079

		6500.00		0.15%		11.54		127000.0		1.26		160482.7		0.0018%		10.34%		13.43%		8.00%		0.29%		16.95%		0.83		18.75%		0.81		1.5291735123		0.008		0.179%		13.9		13.960		14.2		102.04%		0.0018390721		0.008		1.180

		7000.00		0.16%		12.42		127000.0		1.37		173373.2		0.0018%		10.34%		12.49%		8.00%		0.26%		16.22%		0.83		18.08%		0.82		1.6384043155		0.008		0.191%		14.8		14.910		15.2		102.12%		0.0019658508		0.009		1.282

		7500.00		0.17%		13.31		127000.0		1.47		186263.7		0.0018%		10.34%		11.61%		8.00%		0.25%		15.56%		0.84		17.49%		0.82		1.7471343539		0.009		0.204%		15.8		15.856		16.2		102.20%		0.0020922767		0.009		1.383

		8000.00		0.18%		14.20		127000.0		1.57		199154.2		0.0018%		10.34%		10.80%		8.00%		0.23%		14.96%		0.85		16.96%		0.83		1.8555324862		0.009		0.216%		16.7		16.800		17.2		102.28%		0.002218517		0.010		1.485

		8500.00		0.19%		15.09		127000.0		1.67		212044.7		0.0018%		10.34%		10.05%		8.00%		0.22%		14.42%		0.85		16.49%		0.83		1.963741976		0.010		0.228%		17.7		17.742		18.2		102.36%		0.0023447093		0.010		1.586

		9000.00		0.21%		15.97		127000.0		1.77		224935.2		0.0018%		10.34%		9.34%		8.00%		0.20%		13.94%		0.85		16.07%		0.83		2.0718828807		0.010		0.240%		18.6		18.684		19.1		102.43%		0.0024709647		0.011		1.688

		9500.00		0.22%		16.86		127000.0		1.87		237825.7		0.0018%		10.34%		8.69%		8.00%		0.19%		13.51%		0.86		15.70%		0.84		2.1800542698		0.011		0.252%		19.5		19.627		20.1		102.50%		0.0025973711		0.011		1.789

		10000.00		0.23%		17.75		127000.0		1.97		250716.2		0.0018%		10.34%		8.08%		8.00%		0.18%		13.13%		0.86		15.37%		0.84		2.2883363296		0.012		0.265%		20.5		20.572		21.1		102.56%		0.0027239958		0.012		1.891

		10500.00		0.24%		18.63		127000.0		2.08		263606.7		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		0.86		15.18%		0.84		2.3997476939		0.012		0.277%		21.5		21.544		22.1		102.60%		0.0028538724		0.012		1.992

		11000.00		0.25%		19.52		127000.0		2.18		276497.2		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		0.86		15.18%		0.84		2.5170935535		0.013		0.290%		22.5		22.570		23.2		102.60%		0.002989768		0.013		2.094

		11500.00		0.26%		20.41		127000.0		2.28		289387.7		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		0.86		15.18%		0.84		2.6344395445		0.013		0.304%		23.5		23.596		24.2		102.60%		0.0031256638		0.014		2.195

		12000.00		0.27%		21.30		127000.0		2.38		302278.2		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.86		15.18%		0.84		2.75178565		0.014		0.317%		24.5		24.622		25.3		102.60%		0.0032615597		0.014		2.297

		12500.00		0.29%		22.18		127000.0		2.48		315168.7		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.86		15.18%		0.84		2.8691318561		0.014		0.330%		25.6		25.648		26.3		102.60%		0.0033974557		0.015		2.398

		13000.00		0.30%		23.07		127000.0		2.58		328059.2		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		0.86		15.18%		0.84		2.9864781508		0.015		0.343%		26.6		26.674		27.4		102.60%		0.0035333518		0.015		2.500

		13500.00		0.31%		23.96		127000.0		2.68		340949.7		0.0018%		10.34%		7.70%		8.00%		0.13%		12.90%		0.86		15.18%		0.84		3.1038245242		0.016		0.357%		27.6		27.699		28.4		102.60%		0.0036692479		0.016		2.601

		14000.00		0.32%		24.85		127000.0		2.79		353840.2		0.0018%		10.34%		7.70%		8.00%		0.13%		12.90%		0.86		15.18%		0.84		3.2211709675		0.016		0.370%		28.6		28.725		29.5		102.60%		0.0038051442		0.017		2.703

		14500.00		0.33%		25.73		127000.0		2.89		366730.7		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		0.86		15.18%		0.84		3.3385174735		0.017		0.383%		29.7		29.751		30.5		102.60%		0.0039410405		0.017		2.804

		15000.00		0.34%		26.62		127000.0		2.99		379621.2		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		0.86		15.18%		0.84		3.4558640358		0.017		0.396%		30.7		30.777		31.6		102.60%		0.0040769369		0.018		2.906

		15500.00		0.36%		27.51		127000.0		3.09		392511.7		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		0.86		15.18%		0.84		3.5732106488		0.018		0.410%		31.7		31.803		32.6		102.60%		0.0042128333		0.018		3.007

		16000.00		0.37%		28.40		127000.0		3.19		405402.2		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		0.86		15.18%		0.84		3.6905573076		0.018		0.423%		32.8		32.829		33.7		102.60%		0.0043487298		0.019		3.109

		16500.00		0.38%		29.28		127000.0		3.29		418292.7		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		0.86		15.18%		0.84		3.8079040081		0.019		0.436%		33.8		33.855		34.7		102.60%		0.0044846263		0.020		3.210

		17000.00		0.39%		30.17		127000.0		3.40		431183.2		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		0.86		15.18%		0.84		3.9252507465		0.020		0.449%		34.8		34.881		35.8		102.60%		0.0046205228		0.020		3.312

		17500.00		0.40%		31.06		127000.0		3.50		444073.7		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		0.86		15.18%		0.84		4.0425975195		0.020		0.463%		35.8		35.907		36.8		102.60%		0.0047564194		0.021		3.413

		18000.00		0.41%		31.94		127000.0		3.60		456964.2		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		0.86		15.18%		0.84		4.1599443242		0.021		0.476%		36.9		36.932		37.9		102.60%		0.004892316		0.021		3.515

		18500.00		0.42%		32.83		127000.0		3.70		469854.7		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		0.86		15.18%		0.84		4.2772911579		0.021		0.489%		37.9		37.958		38.9		102.60%		0.0050282127		0.022		3.616

		19000.00		0.44%		33.72		127000.0		3.80		482745.2		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		0.86		15.18%		0.84		4.3946380184		0.022		0.502%		38.9		38.984		40.0		102.60%		0.0051641094		0.023		3.718

		19500.00		0.45%		34.61		127000.0		3.90		495635.7		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		0.86		15.18%		0.84		4.5119849035		0.023		0.516%		39.9		40.010		41.0		102.60%		0.0053000061		0.023		3.819

		20000.00		0.46%		35.49		127000.0		4.00		508526.2		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		0.86		15.18%		0.84		4.6293318114		0.023		0.529%		41.0		41.036		42.1		102.60%		0.0054359028		0.024		3.921

		20500.00		0.47%		36.38		127000.0		4.11		521416.7		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		0.86		15.18%		0.84		4.7466787404		0.024		0.542%		42.0		42.062		43.2		102.60%		0.0055717996		0.024		4.022

		21000.00		0.48%		37.27		127000.0		4.21		534307.2		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		0.86		15.18%		0.84		4.864025689		0.024		0.555%		43.0		43.088		44.2		102.60%		0.0057076963		0.025		4.124

		21500.00		0.49%		38.16		127000.0		4.31		547197.7		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		4.9813726557		0.025		0.569%		44.0		44.114		45.3		102.60%		0.0058435931		0.026		4.225

		22000.00		0.50%		39.04		127000.0		4.41		560088.2		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.0987196394		0.025		0.582%		45.1		45.140		46.3		102.60%		0.0059794899		0.026		4.327

		22500.00		0.52%		39.93		127000.0		4.51		572978.7		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.2160666388		0.026		0.595%		46.1		46.166		47.4		102.60%		0.0061153868		0.027		4.428

		23000.00		0.53%		40.82		127000.0		4.61		585869.2		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.333413653		0.027		0.608%		47.1		47.191		48.4		102.60%		0.0062512836		0.027		4.530

		23500.00		0.54%		41.71		127000.0		4.71		598759.7		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.450760681		0.027		0.622%		48.1		48.217		49.5		102.60%		0.0063871805		0.028		4.631

		24000.00		0.55%		42.59		127000.0		4.82		611650.2		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		0.86		15.18%		0.84		5.5681077219		0.028		0.635%		49.2		49.243		50.5		102.60%		0.0065230773		0.028		4.733

		24500.00		0.56%		43.48		127000.0		4.92		624540.7		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		0.86		15.18%		0.84		5.6854547749		0.028		0.648%		50.2		50.269		51.6		102.60%		0.0066589742		0.029		4.834

		25000.00		0.57%		44.37		127000.0		5.02		637431.2		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		0.86		15.18%		0.84		5.8028018393		0.029		0.661%		51.2		51.295		52.6		102.60%		0.0067948711		0.030		4.936





































































































































































































Table 2B 30 Metric

		Table 2 Helix Dosage  Class:				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		2										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		1.5										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		3870.96		mm2								Sections between 3" & 4" the difference is

		Width		1000.00		mm

		Fy		500		Mpa								Sections between 2" & 3" the difference is

		Helix Density		7745.2		kg/m3								Sections between 1" & 2" the difference is

		f'c		30		Mpa

		αh		16.129		mm2

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev

		Ahf		Helix Test Area				0.2037023		0.00000362

		Hl		Helix Linear Term				101.50		10.5

		h		Height				127.00		10.16								calculated values				2.60%		1.31%

		Ho		Helix Orientation variation				(see below)



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-538.8		458.30

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		10.5





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(w/o h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/m2)		Volume Fraction		Helix Dosage (kg/m3)		Tension zone area using unit width
(mm2)		Tensile unit force
(Mpa)		Tensile force, FH
(N/m)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(Mpa)		# of Helix per unit area, Hu
(#/mm2)		Volume Fraction		Helix Dosage (kg/m3)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		2000.00		0.05%		3.55		127000.0		0.3918097216		49759.8		0.0018%		10.34%		25.00%		8.00%		0.92%		27.07%		0.74		28.23%		0.73		0.5313017893		0.003		0.062%		4.7689		4.813		4.9		101.31%		0.000629571		0.003		0.267

		2500.00		0.06%		4.44		127000.0		0.4933097216		62650.3		0.0018%		10.34%		24.00%		8.00%		0.73%		26.14%		0.75		27.34%		0.74		0.6619703443		0.003		0.076%		5.9		5.954		6.0		101.36%		0.0007791124		0.003		0.368

		3000.00		0.07%		5.32		127000.0		0.5948097216		75540.8		0.0018%		10.34%		22.32%		8.00%		0.61%		24.60%		0.76		25.87%		0.75		0.7844988202		0.004		0.090%		7.0		7.022		7.1		101.44%		0.0009196538		0.004		0.470

		3500.00		0.08%		6.21		127000.0		0.6963097216		88431.3		0.0018%		10.34%		20.75%		8.00%		0.52%		23.20%		0.77		24.54%		0.76		0.9039209165		0.005		0.104%		8.0		8.063		8.2		101.52%		0.0010569179		0.005		0.571

		4000.00		0.09%		7.10		127000.0		0.7978097216		101321.8		0.0018%		10.34%		19.30%		8.00%		0.45%		21.90%		0.78		23.32%		0.77		1.0207442052		0.005		0.117%		9.0		9.082		9.2		101.60%		0.0011914786		0.005		0.673

		4500.00		0.10%		7.99		127000.0		0.8993097216		114212.3		0.0018%		10.34%		17.95%		8.00%		0.40%		20.72%		0.79		22.21%		0.78		1.1354122937		0.006		0.130%		10.1		10.083		10.3		101.69%		0.0013238352		0.006		0.774

		5000.00		0.11%		8.87		127000.0		1.0008097216		127102.8		0.0018%		10.34%		16.69%		8.00%		0.36%		19.64%		0.80		21.21%		0.79		1.2483130988		0.006		0.143%		11.0		11.068		11.3		101.78%		0.0014544217		0.006		0.876

		5500.00		0.13%		9.76		127000.0		1.1023097216		139993.3		0.0018%		10.34%		15.53%		8.00%		0.33%		18.66%		0.81		20.30%		0.80		1.3597857651		0.007		0.155%		12.0		12.041		12.3		101.87%		0.0015836141		0.007		0.977

		6000.00		0.14%		10.65		127000.0		1.2038097216		152883.8		0.0018%		10.34%		14.44%		8.00%		0.30%		17.77%		0.82		19.48%		0.80		1.4701264173		0.007		0.168%		13.0		13.004		13.3		101.95%		0.001711737		0.007		1.079

		6500.00		0.15%		11.54		127000.0		1.3053097216		165774.3		0.0018%		10.34%		13.43%		8.00%		0.28%		16.95%		0.83		18.75%		0.81		1.5795929481		0.008		0.180%		13.9		13.960		14.2		102.04%		0.0018390693		0.008		1.180

		7000.00		0.16%		12.42		127000.0		1.4068097216		178664.8		0.0018%		10.34%		12.49%		8.00%		0.26%		16.22%		0.83		18.08%		0.82		1.6884090284		0.008		0.192%		14.9		14.910		15.2		102.12%		0.0019658483		0.009		1.282

		7500.00		0.17%		13.31		127000.0		1.5083097216		191555.3		0.0018%		10.34%		11.61%		8.00%		0.24%		15.56%		0.84		17.49%		0.82		1.7967675085		0.009		0.204%		15.8		15.856		16.2		102.20%		0.0020922744		0.009		1.383

		8000.00		0.18%		14.20		127000.0		1.6098097216		204445.8		0.0018%		10.34%		10.80%		8.00%		0.22%		14.96%		0.85		16.96%		0.83		1.9048333544		0.009		0.217%		16.8		16.800		17.2		102.28%		0.002218515		0.010		1.485

		8500.00		0.19%		15.09		127000.0		1.7113097216		217336.3		0.0018%		10.34%		10.05%		8.00%		0.21%		14.42%		0.85		16.49%		0.83		2.0127462448		0.010		0.229%		17.7		17.742		18.2		102.36%		0.0023447075		0.010		1.586

		9000.00		0.21%		15.97		127000.0		1.8128097216		230226.8		0.0018%		10.34%		9.34%		8.00%		0.20%		13.94%		0.85		16.07%		0.83		2.120622927		0.011		0.241%		18.7		18.684		19.1		102.43%		0.0024709631		0.011		1.688

		9500.00		0.22%		16.86		127000.0		1.9143097216		243117.3		0.0018%		10.34%		8.69%		8.00%		0.19%		13.51%		0.86		15.70%		0.84		2.2285594113		0.011		0.253%		19.6		19.627		20.1		102.50%		0.0025973696		0.011		1.789

		10000.00		0.23%		17.75		127000.0		2.0158097216		256007.8		0.0018%		10.34%		8.08%		8.00%		0.18%		13.13%		0.86		15.37%		0.84		2.3366330551		0.012		0.265%		20.6		20.572		21.1		102.56%		0.0027239945		0.012		1.891

		10500.00		0.24%		18.63		127000.0		2.1173097216		268898.3		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		0.86		15.18%		0.84		2.447919212		0.012		0.278%		21.5		21.544		22.1		102.60%		0.0028538711		0.012		1.992

		11000.00		0.25%		19.52		127000.0		2.2188097216		281788.8		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		0.86		15.18%		0.84		2.5652651277		0.013		0.291%		22.6		22.570		23.2		102.60%		0.0029897669		0.013		2.094

		11500.00		0.26%		20.41		127000.0		2.3203097216		294679.3		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		0.86		15.18%		0.84		2.6826111676		0.013		0.304%		23.6		23.596		24.2		102.60%		0.0031256627		0.014		2.195

		12000.00		0.27%		21.30		127000.0		2.4218097216		307569.8		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.86		15.18%		0.84		2.799957316		0.014		0.318%		24.6		24.622		25.3		102.60%		0.0032615587		0.014		2.297

		12500.00		0.29%		22.18		127000.0		2.5233097216		320460.3		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		0.86		15.18%		0.84		2.9173035597		0.014		0.331%		25.6		25.648		26.3		102.60%		0.0033974548		0.015		2.398

		13000.00		0.30%		23.07		127000.0		2.6248097216		333350.8		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		0.86		15.18%		0.84		3.0346498879		0.015		0.344%		26.7		26.674		27.4		102.60%		0.0035333509		0.015		2.500

		13500.00		0.31%		23.96		127000.0		2.7263097216		346241.3		0.0018%		10.34%		7.70%		8.00%		0.13%		12.90%		0.86		15.18%		0.84		3.1519962909		0.016		0.357%		27.7		27.699		28.4		102.60%		0.0036692472		0.016		2.601

		14000.00		0.32%		24.85		127000.0		2.8278097216		359131.8		0.0018%		10.34%		7.70%		8.00%		0.13%		12.90%		0.86		15.18%		0.84		3.2693427608		0.016		0.371%		28.7		28.725		29.5		102.60%		0.0038051435		0.017		2.703

		14500.00		0.33%		25.73		127000.0		2.9293097216		372022.3		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		0.86		15.18%		0.84		3.3866892907		0.017		0.384%		29.7		29.751		30.5		102.60%		0.0039410398		0.017		2.804

		15000.00		0.34%		26.62		127000.0		3.0308097216		384912.8		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		0.86		15.18%		0.84		3.5040358744		0.017		0.397%		30.8		30.777		31.6		102.60%		0.0040769363		0.018		2.906

		15500.00		0.36%		27.51		127000.0		3.1323097216		397803.3		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		0.86		15.18%		0.84		3.6213825067		0.018		0.410%		31.8		31.803		32.6		102.60%		0.0042128327		0.018		3.007

		16000.00		0.37%		28.40		127000.0		3.2338097216		410693.8		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		0.86		15.18%		0.84		3.7387291831		0.018		0.424%		32.8		32.829		33.7		102.60%		0.0043487292		0.019		3.109

		16500.00		0.38%		29.28		127000.0		3.3353097216		423584.3		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		0.86		15.18%		0.84		3.8560758996		0.019		0.437%		33.8		33.855		34.7		102.60%		0.0044846258		0.020		3.210

		17000.00		0.39%		30.17		127000.0		3.4368097216		436474.8		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		0.86		15.18%		0.84		3.9734226526		0.020		0.450%		34.9		34.881		35.8		102.60%		0.0046205224		0.020		3.312

		17500.00		0.40%		31.06		127000.0		3.5383097216		449365.3		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		0.86		15.18%		0.84		4.0907694389		0.020		0.463%		35.9		35.907		36.8		102.60%		0.004756419		0.021		3.413

		18000.00		0.41%		31.94		127000.0		3.6398097216		462255.8		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		0.86		15.18%		0.84		4.2081162558		0.021		0.477%		36.9		36.932		37.9		102.60%		0.0048923156		0.021		3.515

		18500.00		0.42%		32.83		127000.0		3.7413097216		475146.3		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		0.86		15.18%		0.84		4.3254631008		0.021		0.490%		37.9		37.958		38.9		102.60%		0.0050282123		0.022		3.616

		19000.00		0.44%		33.72		127000.0		3.8428097216		488036.8		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		0.86		15.18%		0.84		4.4428099717		0.022		0.503%		39.0		38.984		40.0		102.60%		0.005164109		0.023		3.718

		19500.00		0.45%		34.61		127000.0		3.9443097216		500927.3		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		0.86		15.18%		0.84		4.5601568663		0.023		0.516%		40.0		40.010		41.0		102.60%		0.0053000057		0.023		3.819

		20000.00		0.46%		35.49		127000.0		4.0458097216		513817.8		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		0.86		15.18%		0.84		4.6775037831		0.023		0.530%		41.0		41.036		42.1		102.60%		0.0054359025		0.024		3.921

		20500.00		0.47%		36.38		127000.0		4.1473097216		526708.3		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		0.86		15.18%		0.84		4.7948507203		0.024		0.543%		42.0		42.062		43.2		102.60%		0.0055717993		0.024		4.022

		21000.00		0.48%		37.27		127000.0		4.2488097216		539598.8		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		4.9121976765		0.024		0.556%		43.1		43.088		44.2		102.60%		0.005707696		0.025		4.124

		21500.00		0.49%		38.16		127000.0		4.3503097216		552489.3		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.0295446503		0.025		0.569%		44.1		44.114		45.3		102.60%		0.0058435928		0.026		4.225

		22000.00		0.50%		39.04		127000.0		4.4518097216		565379.8		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.1468916406		0.025		0.583%		45.1		45.140		46.3		102.60%		0.0059794897		0.026		4.327

		22500.00		0.52%		39.93		127000.0		4.5533097216		578270.3		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.2642386462		0.026		0.596%		46.1		46.166		47.4		102.60%		0.0061153865		0.027		4.428

		23000.00		0.53%		40.82		127000.0		4.6548097216		591160.8		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.3815856662		0.027		0.609%		47.2		47.191		48.4		102.60%		0.0062512833		0.027		4.530

		23500.00		0.54%		41.71		127000.0		4.7563097216		604051.3		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.4989326996		0.027		0.622%		48.2		48.217		49.5		102.60%		0.0063871802		0.028		4.631

		24000.00		0.55%		42.59		127000.0		4.8578097216		616941.8		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		0.86		15.18%		0.84		5.6162797455		0.028		0.636%		49.2		49.243		50.5		102.60%		0.0065230771		0.028		4.733

		24500.00		0.56%		43.48		127000.0		4.9593097216		629832.3		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		0.86		15.18%		0.84		5.7336268033		0.028		0.649%		50.2		50.269		51.6		102.60%		0.006658974		0.029		4.834

		25000.00		0.57%		44.37		127000.0		5.0608097216		642722.8		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		0.86		15.18%		0.84		5.8509738722		0.029		0.662%		51.3		51.295		52.6		102.60%		0.0067948709		0.030		4.936





































































































































































































Table 2B 40 Metric

		Table 2 Helix Dosage  Class:				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		2										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		1.5										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		3870.96		mm2								Sections between 3" & 4" the difference is

		Width		1000.00		mm

		Fy		500		Mpa								Sections between 2" & 3" the difference is

		Helix Density		7745.2		kg/m3								Sections between 1" & 2" the difference is

		f'c		40		Mpa

		αh		16.129		mm2

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev

		Ahf		Helix Test Area				0.2037023		0.00000362

		Hl		Helix Linear Term				101.50		10.5

		h		Height				127.00		10.16								calculated values				2.60%		1.31%

		Ho		Helix Orientation variation				(see below)



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-538.8		458.30

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		10.5





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(w/o h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/m2)		Volume Fraction		Helix Dosage (kg/m3)		Tension zone area using unit width
(mm2)		Tensile unit force
(Mpa)		Tensile force, FH
(N/m)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(Mpa)		# of Helix per unit area, Hu
(#/mm2)		Volume Fraction		Helix Dosage (kg/m3)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		2000.00		0.05%		3.55		127000.0		0.43		55051.5		0.0018%		10.34%		25.00%		8.00%		0.83%		27.07%		0.74		28.23%		0.73		0.5877836585		0.003		0.063%		4.8984		4.813		4.9		101.31%		0.0006295515		0.003		0.267

		2500.00		0.06%		4.44		127000.0		0.53		67942.0		0.0018%		10.34%		24.00%		8.00%		0.67%		26.14%		0.75		27.34%		0.74		0.7178703026		0.003		0.078%		6.0		5.954		6.0		101.36%		0.0007790996		0.003		0.368

		3000.00		0.07%		5.32		127000.0		0.64		80832.5		0.0018%		10.34%		22.32%		8.00%		0.57%		24.60%		0.76		25.87%		0.75		0.8394443406		0.004		0.092%		7.1		7.022		7.1		101.44%		0.0009196445		0.004		0.470

		3500.00		0.08%		6.21		127000.0		0.74		93723.0		0.0018%		10.34%		20.75%		8.00%		0.49%		23.19%		0.77		24.54%		0.76		0.9580040385		0.005		0.105%		8.1		8.063		8.2		101.52%		0.0010569108		0.005		0.571

		4000.00		0.09%		7.10		127000.0		0.84		106613.5		0.0018%		10.34%		19.30%		8.00%		0.43%		21.90%		0.78		23.32%		0.77		1.0740484568		0.005		0.118%		9.1		9.082		9.2		101.60%		0.0011914729		0.005		0.673

		4500.00		0.10%		7.99		127000.0		0.94		119504.0		0.0018%		10.34%		17.95%		8.00%		0.38%		20.72%		0.79		22.21%		0.78		1.1880135282		0.006		0.131%		10.1		10.083		10.3		101.69%		0.0013238306		0.006		0.774

		5000.00		0.11%		8.87		127000.0		1.04		132394.5		0.0018%		10.34%		16.69%		8.00%		0.35%		19.64%		0.80		21.21%		0.79		1.30028027		0.006		0.144%		11.1		11.068		11.3		101.78%		0.0014544178		0.006		0.876

		5500.00		0.13%		9.76		127000.0		1.14		145285.0		0.0018%		10.34%		15.53%		8.00%		0.32%		18.66%		0.81		20.30%		0.80		1.4111816158		0.007		0.156%		12.1		12.041		12.3		101.87%		0.0015836107		0.007		0.977

		6000.00		0.14%		10.65		127000.0		1.25		158175.5		0.0018%		10.34%		14.44%		8.00%		0.29%		17.76%		0.82		19.48%		0.80		1.5210080797		0.007		0.169%		13.1		13.004		13.3		101.95%		0.0017117341		0.007		1.079

		6500.00		0.15%		11.54		127000.0		1.35		171066.0		0.0018%		10.34%		13.43%		8.00%		0.27%		16.95%		0.83		18.75%		0.81		1.6300124656		0.008		0.181%		14.0		13.960		14.2		102.04%		0.0018390667		0.008		1.180

		7000.00		0.16%		12.42		127000.0		1.45		183956.5		0.0018%		10.34%		12.49%		8.00%		0.25%		16.22%		0.83		18.08%		0.82		1.7384138091		0.008		0.193%		15.0		14.910		15.2		102.12%		0.001965846		0.009		1.282

		7500.00		0.17%		13.31		127000.0		1.55		196847.0		0.0018%		10.34%		11.61%		8.00%		0.23%		15.56%		0.84		17.49%		0.82		1.8464007199		0.009		0.205%		15.9		15.856		16.2		102.20%		0.0020922724		0.009		1.383

		8000.00		0.18%		14.20		127000.0		1.65		209737.5		0.0018%		10.34%		10.80%		8.00%		0.22%		14.96%		0.85		16.96%		0.83		1.9541342709		0.009		0.217%		16.8		16.800		17.2		102.28%		0.0022185132		0.010		1.485

		8500.00		0.19%		15.09		127000.0		1.75		222628.0		0.0018%		10.34%		10.05%		8.00%		0.21%		14.42%		0.85		16.49%		0.83		2.0617505549		0.010		0.230%		17.8		17.742		18.2		102.36%		0.0023447058		0.010		1.586

		9000.00		0.21%		15.97		127000.0		1.85		235518.5		0.0018%		10.34%		9.34%		8.00%		0.19%		13.94%		0.85		16.07%		0.83		2.1693630092		0.011		0.242%		18.7		18.684		19.1		102.43%		0.0024709616		0.011		1.688

		9500.00		0.22%		16.86		127000.0		1.96		248409.0		0.0018%		10.34%		8.69%		8.00%		0.18%		13.51%		0.86		15.70%		0.84		2.2770645841		0.011		0.254%		19.7		19.627		20.1		102.50%		0.0025973682		0.011		1.789

		10000.00		0.23%		17.75		127000.0		2.06		261299.5		0.0018%		10.34%		8.08%		8.00%		0.18%		13.13%		0.86		15.37%		0.84		2.3849298079		0.012		0.266%		20.6		20.572		21.1		102.56%		0.0027239932		0.012		1.891

		10500.00		0.24%		18.63		127000.0		2.16		274190.0		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		0.86		15.18%		0.84		2.496090754		0.012		0.279%		21.6		21.544		22.1		102.60%		0.0028538699		0.012		1.992

		11000.00		0.25%		19.52		127000.0		2.26		287080.5		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		0.86		15.18%		0.84		2.6134367228		0.013		0.292%		22.6		22.570		23.2		102.60%		0.0029897658		0.013		2.094

		11500.00		0.26%		20.41		127000.0		2.36		299971.0		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.86		15.18%		0.84		2.7307828089		0.013		0.305%		23.6		23.596		24.2		102.60%		0.0031256618		0.014		2.195

		12000.00		0.27%		21.30		127000.0		2.46		312861.5		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.86		15.18%		0.84		2.8481289979		0.014		0.318%		24.7		24.622		25.3		102.60%		0.0032615578		0.014		2.297

		12500.00		0.29%		22.18		127000.0		2.56		325752.0		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		0.86		15.18%		0.84		2.9654752776		0.014		0.332%		25.7		25.648		26.3		102.60%		0.003397454		0.015		2.398

		13000.00		0.30%		23.07		127000.0		2.67		338642.5		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		0.86		15.18%		0.84		3.0828216375		0.015		0.345%		26.7		26.674		27.4		102.60%		0.0035333502		0.015		2.500

		13500.00		0.31%		23.96		127000.0		2.77		351533.0		0.0018%		10.34%		7.70%		8.00%		0.13%		12.90%		0.86		15.18%		0.84		3.2001680689		0.016		0.358%		27.7		27.699		28.4		102.60%		0.0036692465		0.016		2.601

		14000.00		0.32%		24.85		127000.0		2.87		364423.5		0.0018%		10.34%		7.70%		8.00%		0.13%		12.90%		0.86		15.18%		0.84		3.3175145642		0.016		0.371%		28.8		28.725		29.5		102.60%		0.0038051428		0.017		2.703

		14500.00		0.33%		25.73		127000.0		2.97		377314.0		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		0.86		15.18%		0.84		3.4348611168		0.017		0.385%		29.8		29.751		30.5		102.60%		0.0039410392		0.017		2.804

		15000.00		0.34%		26.62		127000.0		3.07		390204.5		0.0018%		10.34%		7.70%		8.00%		0.12%		12.90%		0.86		15.18%		0.84		3.5522077211		0.017		0.398%		30.8		30.777		31.6		102.60%		0.0040769357		0.018		2.906

		15500.00		0.36%		27.51		127000.0		3.17		403095.0		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		0.86		15.18%		0.84		3.6695543721		0.018		0.411%		31.8		31.803		32.6		102.60%		0.0042128322		0.018		3.007

		16000.00		0.37%		28.40		127000.0		3.28		415985.5		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		0.86		15.18%		0.84		3.7869010654		0.019		0.424%		32.9		32.829		33.7		102.60%		0.0043487287		0.019		3.109

		16500.00		0.38%		29.28		127000.0		3.38		428876.0		0.0018%		10.34%		7.70%		8.00%		0.11%		12.90%		0.86		15.18%		0.84		3.9042477973		0.019		0.438%		33.9		33.855		34.7		102.60%		0.0044846253		0.020		3.210

		17000.00		0.39%		30.17		127000.0		3.48		441766.5		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		0.86		15.18%		0.84		4.0215945643		0.020		0.451%		34.9		34.881		35.8		102.60%		0.0046205219		0.020		3.312

		17500.00		0.40%		31.06		127000.0		3.58		454657.0		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		0.86		15.18%		0.84		4.1389413635		0.020		0.464%		35.9		35.907		36.8		102.60%		0.0047564186		0.021		3.413

		18000.00		0.41%		31.94		127000.0		3.68		467547.5		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		0.86		15.18%		0.84		4.2562881922		0.021		0.477%		37.0		36.932		37.9		102.60%		0.0048923152		0.021		3.515

		18500.00		0.42%		32.83		127000.0		3.78		480438.0		0.0018%		10.34%		7.70%		8.00%		0.10%		12.90%		0.86		15.18%		0.84		4.3736350481		0.021		0.491%		38.0		37.958		38.9		102.60%		0.0050282119		0.022		3.616

		19000.00		0.44%		33.72		127000.0		3.88		493328.5		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		0.86		15.18%		0.84		4.4909819289		0.022		0.504%		39.0		38.984		40.0		102.60%		0.0051641086		0.023		3.718

		19500.00		0.45%		34.61		127000.0		3.99		506219.0		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		0.86		15.18%		0.84		4.6083288329		0.023		0.517%		40.0		40.010		41.0		102.60%		0.0053000054		0.023		3.819

		20000.00		0.46%		35.49		127000.0		4.09		519109.5		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		0.86		15.18%		0.84		4.7256757582		0.023		0.530%		41.1		41.036		42.1		102.60%		0.0054359022		0.024		3.921

		20500.00		0.47%		36.38		127000.0		4.19		532000.0		0.0018%		10.34%		7.70%		8.00%		0.09%		12.90%		0.86		15.18%		0.84		4.8430227034		0.024		0.544%		42.1		42.062		43.2		102.60%		0.0055717989		0.024		4.022

		21000.00		0.48%		37.27		127000.0		4.29		544890.5		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		4.960369667		0.024		0.557%		43.1		43.088		44.2		102.60%		0.0057076957		0.025		4.124

		21500.00		0.49%		38.16		127000.0		4.39		557781.0		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.0777166477		0.025		0.570%		44.2		44.114		45.3		102.60%		0.0058435926		0.026		4.225

		22000.00		0.50%		39.04		127000.0		4.49		570671.5		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.1950636444		0.025		0.583%		45.2		45.140		46.3		102.60%		0.0059794894		0.026		4.327

		22500.00		0.52%		39.93		127000.0		4.59		583562.0		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.312410656		0.026		0.597%		46.2		46.166		47.4		102.60%		0.0061153862		0.027		4.428

		23000.00		0.53%		40.82		127000.0		4.70		596452.5		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.4297576816		0.027		0.610%		47.2		47.191		48.4		102.60%		0.0062512831		0.027		4.530

		23500.00		0.54%		41.71		127000.0		4.80		609343.0		0.0018%		10.34%		7.70%		8.00%		0.08%		12.90%		0.86		15.18%		0.84		5.5471047202		0.027		0.623%		48.3		48.217		49.5		102.60%		0.00638718		0.028		4.631

		24000.00		0.55%		42.59		127000.0		4.90		622233.5		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		0.86		15.18%		0.84		5.6644517711		0.028		0.636%		49.3		49.243		50.5		102.60%		0.0065230769		0.028		4.733

		24500.00		0.56%		43.48		127000.0		5.00		635124.0		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		0.86		15.18%		0.84		5.7817988335		0.028		0.650%		50.3		50.269		51.6		102.60%		0.0066589738		0.029		4.834

		25000.00		0.57%		44.37		127000.0		5.10		648014.5		0.0018%		10.34%		7.70%		8.00%		0.07%		12.90%		0.86		15.18%		0.84		5.8991459068		0.029		0.663%		51.3		51.295		52.6		102.60%		0.0067948707		0.030		4.936





































































































































































































Table 2C 20 Metric

		Table 2 Helix Dosage  Class:				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		1										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		1.0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		3870.96		mm2								Sections between 3" & 4" the difference is

		Width		1000.00		mm

		Fy		500		Mpa								Sections between 2" & 3" the difference is

		Helix Density		7745.2		kg/m3								Sections between 1" & 2" the difference is

		f'c		20		Mpa

		αh		16.129		mm2

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev

		Ahf		Helix Test Area				0.2037023		0.00000362

		Hl		Helix Linear Term				101.50		10.5

		h		Height				127.00		10.16								calculated values				1.72%		0.87%

		Ho		Helix Orientation variation				(see below)



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-538.8		458.30

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		10.5





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(w/o h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/m2)		Volume Fraction		Helix Dosage (kg/m3)		Tension zone area using unit width
(mm2)		Tensile unit force
(Mpa)		Tensile force, FH
(N/m)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(Mpa)		# of Helix per unit area, Hu
(#/mm2)		Volume Fraction		Helix Dosage (kg/m3)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		2000.00		0.05%		3.55		127000.0		0.15		18687.2		0.0018%		10.34%		25.00%		8.00%		2.45%		27.17%		0.82		28.32%		0.81		0.1803962108		0.002		0.053%		4.1308		4.352		4.4		100.87%		0.0005667203		0.002		0.064

		2500.00		0.06%		4.44		127000.0		0.20		25132.4		0.0018%		10.34%		24.00%		8.00%		1.82%		26.19%		0.82		27.39%		0.81		0.2408519209		0.003		0.067%		5.2		5.400		5.4		100.90%		0.0007034678		0.003		0.115

		3000.00		0.07%		5.32		127000.0		0.25		31577.7		0.0018%		10.34%		22.32%		8.00%		1.45%		24.64%		0.83		25.91%		0.82		0.2991122058		0.003		0.080%		6.2		6.405		6.5		100.95%		0.0008348288		0.004		0.165

		3500.00		0.08%		6.21		127000.0		0.30		38022.9		0.0018%		10.34%		20.75%		8.00%		1.21%		23.22%		0.84		24.56%		0.83		0.356350037		0.004		0.093%		7.2		7.393		7.5		101.01%		0.0009641845		0.004		0.216

		4000.00		0.09%		7.10		127000.0		0.35		44468.2		0.0018%		10.34%		19.30%		8.00%		1.03%		21.92%		0.85		23.34%		0.84		0.4127188631		0.005		0.106%		8.2		8.367		8.5		101.07%		0.0010918645		0.005		0.267

		4500.00		0.10%		7.99		127000.0		0.40		50913.4		0.0018%		10.34%		17.95%		8.00%		0.90%		20.74%		0.86		22.23%		0.85		0.468355628		0.005		0.118%		9.2		9.330		9.4		101.12%		0.001218164		0.005		0.318

		5000.00		0.11%		8.87		127000.0		0.45		57358.7		0.0018%		10.34%		16.69%		8.00%		0.80%		19.66%		0.86		21.22%		0.85		0.5233820398		0.006		0.131%		10.1		10.283		10.4		101.18%		0.0013433442		0.006		0.368

		5500.00		0.13%		9.76		127000.0		0.50		63803.9		0.0018%		10.34%		15.53%		8.00%		0.72%		18.67%		0.87		20.31%		0.86		0.5779059906		0.006		0.143%		11.1		11.228		11.4		101.24%		0.0014676347		0.006		0.419

		6000.00		0.14%		10.65		127000.0		0.55		70249.2		0.0018%		10.34%		14.44%		8.00%		0.65%		17.77%		0.88		19.49%		0.86		0.6320228686		0.007		0.155%		12.0		12.167		12.3		101.30%		0.0015912359		0.007		0.470

		6500.00		0.15%		11.54		127000.0		0.60		76694.4		0.0018%		10.34%		13.43%		8.00%		0.60%		16.96%		0.88		18.75%		0.87		0.6858167136		0.007		0.167%		13.0		13.101		13.3		101.35%		0.0017143215		0.007		0.521

		7000.00		0.16%		12.42		127000.0		0.65		83139.7		0.0018%		10.34%		12.49%		8.00%		0.55%		16.23%		0.89		18.09%		0.87		0.7393612206		0.008		0.180%		13.9		14.031		14.2		101.41%		0.0018370409		0.008		0.571

		7500.00		0.17%		13.31		127000.0		0.71		89584.9		0.0018%		10.34%		11.61%		8.00%		0.51%		15.56%		0.89		17.50%		0.88		0.7927206158		0.008		0.192%		14.8		14.958		15.2		101.46%		0.0019595211		0.009		0.622

		8000.00		0.18%		14.20		127000.0		0.76		96030.2		0.0018%		10.34%		10.80%		8.00%		0.48%		14.96%		0.89		16.97%		0.88		0.8459504359		0.009		0.204%		15.8		15.884		16.1		101.51%		0.0020818687		0.009		0.673

		8500.00		0.19%		15.09		127000.0		0.81		102475.4		0.0018%		10.34%		10.05%		8.00%		0.45%		14.43%		0.90		16.50%		0.88		0.8990982349		0.009		0.216%		16.7		16.809		17.1		101.56%		0.0022041721		0.010		0.724

		9000.00		0.21%		15.97		127000.0		0.86		108920.7		0.0018%		10.34%		9.34%		8.00%		0.42%		13.95%		0.90		16.08%		0.89		0.9522042448		0.010		0.228%		17.6		17.733		18.0		101.61%		0.0023265032		0.010		0.774

		9500.00		0.22%		16.86		127000.0		0.91		115365.9		0.0018%		10.34%		8.69%		8.00%		0.40%		13.52%		0.90		15.71%		0.89		1.0053020074		0.010		0.240%		18.6		18.658		19.0		101.66%		0.0024489191		0.011		0.825

		10000.00		0.23%		17.75		127000.0		0.96		121811.2		0.0018%		10.34%		8.08%		8.00%		0.38%		13.13%		0.91		15.38%		0.89		1.0584189898		0.011		0.252%		19.5		19.584		19.9		101.70%		0.0025714641		0.011		0.876

		10500.00		0.24%		18.63		127000.0		1.01		128256.4		0.0018%		10.34%		7.70%		8.00%		0.36%		12.90%		0.91		15.18%		0.89		1.1124904686		0.012		0.264%		20.4		20.528		20.9		101.72%		0.0026960502		0.012		0.927

		11000.00		0.25%		19.52		127000.0		1.06		134701.7		0.0018%		10.34%		7.70%		8.00%		0.34%		12.90%		0.91		15.18%		0.89		1.1683922299		0.012		0.276%		21.4		21.505		21.9		101.72%		0.0028244252		0.012		0.977

		11500.00		0.26%		20.41		127000.0		1.11		141146.9		0.0018%		10.34%		7.70%		8.00%		0.32%		12.90%		0.91		15.18%		0.89		1.2242941715		0.013		0.289%		22.4		22.482		22.9		101.72%		0.0029528007		0.013		1.028

		12000.00		0.27%		21.30		127000.0		1.16		147592.2		0.0018%		10.34%		7.70%		8.00%		0.31%		12.90%		0.91		15.18%		0.89		1.2801962698		0.013		0.302%		23.4		23.460		23.9		101.72%		0.0030811765		0.013		1.079

		12500.00		0.29%		22.18		127000.0		1.21		154037.4		0.0018%		10.34%		7.70%		8.00%		0.30%		12.90%		0.91		15.18%		0.89		1.3360985052		0.014		0.314%		24.3		24.437		24.9		101.72%		0.0032095525		0.014		1.130

		13000.00		0.30%		23.07		127000.0		1.26		160482.7		0.0018%		10.34%		7.70%		8.00%		0.29%		12.90%		0.91		15.18%		0.89		1.3920008612		0.014		0.327%		25.3		25.415		25.9		101.72%		0.0033379289		0.015		1.180

		13500.00		0.31%		23.96		127000.0		1.31		166927.9		0.0018%		10.34%		7.70%		8.00%		0.27%		12.90%		0.91		15.18%		0.89		1.4479033237		0.015		0.339%		26.3		26.392		26.8		101.72%		0.0034663055		0.015		1.231

		14000.00		0.32%		24.85		127000.0		1.37		173373.2		0.0018%		10.34%		7.70%		8.00%		0.26%		12.90%		0.91		15.18%		0.89		1.503805881		0.015		0.352%		27.3		27.370		27.8		101.72%		0.0035946823		0.016		1.282

		14500.00		0.33%		25.73		127000.0		1.42		179818.4		0.0018%		10.34%		7.70%		8.00%		0.25%		12.90%		0.91		15.18%		0.89		1.5597085227		0.016		0.365%		28.2		28.347		28.8		101.72%		0.0037230593		0.016		1.333

		15000.00		0.34%		26.62		127000.0		1.47		186263.7		0.0018%		10.34%		7.70%		8.00%		0.25%		12.90%		0.91		15.18%		0.89		1.6156112402		0.016		0.377%		29.2		29.324		29.8		101.72%		0.0038514364		0.017		1.383

		15500.00		0.36%		27.51		127000.0		1.52		192708.9		0.0018%		10.34%		7.70%		8.00%		0.24%		12.90%		0.91		15.18%		0.89		1.6715140259		0.017		0.390%		30.2		30.302		30.8		101.72%		0.0039798137		0.017		1.434

		16000.00		0.37%		28.40		127000.0		1.57		199154.2		0.0018%		10.34%		7.70%		8.00%		0.23%		12.90%		0.91		15.18%		0.89		1.7274168731		0.018		0.403%		31.2		31.279		31.8		101.72%		0.0041081912		0.018		1.485

		16500.00		0.38%		29.28		127000.0		1.62		205599.4		0.0018%		10.34%		7.70%		8.00%		0.22%		12.90%		0.91		15.18%		0.89		1.7833197761		0.018		0.415%		32.2		32.257		32.8		101.72%		0.0042365687		0.018		1.536

		17000.00		0.39%		30.17		127000.0		1.67		212044.7		0.0018%		10.34%		7.70%		8.00%		0.22%		12.90%		0.91		15.18%		0.89		1.8392227298		0.019		0.428%		33.1		33.234		33.8		101.72%		0.0043649464		0.019		1.586

		17500.00		0.40%		31.06		127000.0		1.72		218489.9		0.0018%		10.34%		7.70%		8.00%		0.21%		12.90%		0.91		15.18%		0.89		1.8951257296		0.019		0.440%		34.1		34.212		34.8		101.72%		0.0044933241		0.020		1.637

		18000.00		0.41%		31.94		127000.0		1.77		224935.2		0.0018%		10.34%		7.70%		8.00%		0.20%		12.90%		0.91		15.18%		0.89		1.9510287717		0.020		0.453%		35.1		35.189		35.8		101.72%		0.004621702		0.020		1.688

		18500.00		0.42%		32.83		127000.0		1.82		231380.4		0.0018%		10.34%		7.70%		8.00%		0.20%		12.90%		0.91		15.18%		0.89		2.0069318524		0.020		0.466%		36.1		36.167		36.8		101.72%		0.0047500799		0.021		1.739

		19000.00		0.44%		33.72		127000.0		1.87		237825.7		0.0018%		10.34%		7.70%		8.00%		0.19%		12.90%		0.91		15.18%		0.89		2.0628349687		0.021		0.478%		37.0		37.144		37.8		101.72%		0.0048784579		0.021		1.789

		19500.00		0.45%		34.61		127000.0		1.92		244270.9		0.0018%		10.34%		7.70%		8.00%		0.19%		12.90%		0.91		15.18%		0.89		2.1187381178		0.021		0.491%		38.0		38.122		38.8		101.72%		0.005006836		0.022		1.840

		20000.00		0.46%		35.49		127000.0		1.97		250716.2		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		0.91		15.18%		0.89		2.174641297		0.022		0.504%		39.0		39.099		39.8		101.72%		0.0051352141		0.022		1.891

		20500.00		0.47%		36.38		127000.0		2.02		257161.4		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		0.91		15.18%		0.89		2.2305445042		0.023		0.516%		40.0		40.076		40.8		101.72%		0.0052635924		0.023		1.942

		21000.00		0.48%		37.27		127000.0		2.08		263606.7		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		0.91		15.18%		0.89		2.2864477372		0.023		0.529%		41.0		41.054		41.8		101.72%		0.0053919706		0.024		1.992

		21500.00		0.49%		38.16		127000.0		2.13		270051.9		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		0.91		15.18%		0.89		2.3423509944		0.024		0.541%		41.9		42.031		42.8		101.72%		0.0055203489		0.024		2.043

		22000.00		0.50%		39.04		127000.0		2.18		276497.2		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		0.91		15.18%		0.89		2.3982542738		0.024		0.554%		42.9		43.009		43.8		101.72%		0.0056487273		0.025		2.094

		22500.00		0.52%		39.93		127000.0		2.23		282942.4		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		0.91		15.18%		0.89		2.4541575741		0.025		0.567%		43.9		43.986		44.7		101.72%		0.0057771057		0.025		2.145

		23000.00		0.53%		40.82		127000.0		2.28		289387.7		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		0.91		15.18%		0.89		2.5100608938		0.025		0.579%		44.9		44.964		45.7		101.72%		0.0059054841		0.026		2.195

		23500.00		0.54%		41.71		127000.0		2.33		295832.9		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.91		15.18%		0.89		2.5659642317		0.026		0.592%		45.8		45.941		46.7		101.72%		0.0060338626		0.026		2.246

		24000.00		0.55%		42.59		127000.0		2.38		302278.2		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.91		15.18%		0.89		2.6218675866		0.026		0.604%		46.8		46.919		47.7		101.72%		0.0061622411		0.027		2.297

		24500.00		0.56%		43.48		127000.0		2.43		308723.4		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.91		15.18%		0.89		2.6777709575		0.027		0.617%		47.8		47.896		48.7		101.72%		0.0062906196		0.027		2.348

		25000.00		0.57%		44.37		127000.0		2.48		315168.7		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.91		15.18%		0.89		2.7336743433		0.027		0.630%		48.8		48.874		49.7		101.72%		0.0064189982		0.028		2.398





































































































































































































Table 2C 30 Metric

		Table 2 Helix Dosage  Class:				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		1										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		1.0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		3870.96		mm2								Sections between 3" & 4" the difference is

		Width		1000.00		mm

		Fy		500		Mpa								Sections between 2" & 3" the difference is

		Helix Density		7745.2		kg/m3								Sections between 1" & 2" the difference is

		f'c		30		Mpa

		αh		16.129		mm2

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev

		Ahf		Helix Test Area				0.2037023		0.00000362

		Hl		Helix Linear Term				101.50		10.5

		h		Height				127.00		10.16								calculated values				1.72%		0.87%

		Ho		Helix Orientation variation				(see below)



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-538.8		458.30

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		10.5





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(w/o h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/m2)		Volume Fraction		Helix Dosage (kg/m3)		Tension zone area using unit width
(mm2)		Tensile unit force
(Mpa)		Tensile force, FH
(N/m)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(Mpa)		# of Helix per unit area, Hu
(#/mm2)		Volume Fraction		Helix Dosage (kg/m3)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		2000.00		0.05%		3.55		127000.0		0.1888097216		23978.8		0.0018%		10.34%		25.00%		8.00%		1.91%		27.12%		0.81593		28.28%		0.81		0.2314036999		0.002420		0.055%		4.2942		4.350		4.4		100.87%		0.000566543		0.002		0.064

		2500.00		0.06%		4.44		127000.0		0.2395597216		30424.1		0.0018%		10.34%		24.00%		8.00%		1.51%		26.17%		0.82		27.37%		0.81		0.2915195403		0.003012		0.069%		5.3		5.399		5.4		100.90%		0.000703366		0.003		0.115

		3000.00		0.07%		5.32		127000.0		0.2903097216		36869.3		0.0018%		10.34%		22.32%		8.00%		1.24%		24.63%		0.83		25.90%		0.82		0.3492064663		0.003580		0.082%		6.4		6.404		6.5		100.95%		0.0008347609		0.004		0.165

		3500.00		0.08%		6.21		127000.0		0.3410597216		43314.6		0.0018%		10.34%		20.75%		8.00%		1.06%		23.21%		0.84		24.55%		0.83		0.4059215802		0.004139		0.095%		7.3		7.393		7.5		101.01%		0.0009641354		0.004		0.216

		4000.00		0.09%		7.10		127000.0		0.3918097216		49759.8		0.0018%		10.34%		19.30%		8.00%		0.92%		21.92%		0.85		23.33%		0.84		0.461815088		0.004690		0.107%		8.3		8.367		8.5		101.07%		0.001091827		0.005		0.267

		4500.00		0.10%		7.99		127000.0		0.4425597216		56205.1		0.0018%		10.34%		17.95%		8.00%		0.82%		20.73%		0.86		22.22%		0.85		0.517020397		0.005234		0.120%		9.3		9.330		9.4		101.12%		0.0012181341		0.005		0.318

		5000.00		0.11%		8.87		127000.0		0.4933097216		62650.3		0.0018%		10.34%		16.69%		8.00%		0.73%		19.65%		0.86		21.22%		0.85		0.5716557741		0.005772		0.132%		10.2		10.283		10.4		101.18%		0.0013433197		0.006		0.368

		5500.00		0.13%		9.76		127000.0		0.5440597216		69095.6		0.0018%		10.34%		15.53%		8.00%		0.66%		18.67%		0.87		20.31%		0.86		0.6258258738		0.006306		0.144%		11.2		11.228		11.4		101.24%		0.0014676141		0.006		0.419

		6000.00		0.14%		10.65		127000.0		0.5948097216		75540.8		0.0018%		10.34%		14.44%		8.00%		0.61%		17.77%		0.88		19.49%		0.86		0.6796230727		0.006836		0.157%		12.1		12.167		12.3		101.30%		0.0015912183		0.007		0.470

		6500.00		0.15%		11.54		127000.0		0.6455597216		81986.1		0.0018%		10.34%		13.43%		8.00%		0.56%		16.96%		0.88		18.75%		0.87		0.7331286172		0.007363		0.169%		13.1		13.100		13.3		101.35%		0.0017143062		0.007		0.521

		7000.00		0.16%		12.42		127000.0		0.6963097216		88431.3		0.0018%		10.34%		12.49%		8.00%		0.52%		16.23%		0.89		18.09%		0.87		0.7864136101		0.007888		0.181%		14.0		14.031		14.2		101.41%		0.0018370275		0.008		0.571

		7500.00		0.17%		13.31		127000.0		0.7470597216		94876.6		0.0018%		10.34%		11.61%		8.00%		0.48%		15.56%		0.89		17.50%		0.88		0.8395398684		0.008411		0.193%		14.9		14.958		15.2		101.46%		0.0019595092		0.009		0.622

		8000.00		0.18%		14.20		127000.0		0.7978097216		101321.8		0.0018%		10.34%		10.80%		8.00%		0.45%		14.96%		0.89		16.97%		0.88		0.8925606849		0.008934		0.205%		15.9		15.884		16.1		101.51%		0.0020818581		0.009		0.673

		8500.00		0.19%		15.09		127000.0		0.8485597216		107767.1		0.0018%		10.34%		10.05%		8.00%		0.43%		14.43%		0.90		16.50%		0.88		0.9455215204		0.009455		0.217%		16.8		16.809		17.1		101.56%		0.0022041625		0.010		0.724

		9000.00		0.21%		15.97		127000.0		0.8993097216		114212.3		0.0018%		10.34%		9.34%		8.00%		0.40%		13.94%		0.90		16.08%		0.89		0.9984606523		0.009977		0.229%		17.7		17.733		18.0		101.61%		0.0023264945		0.010		0.774

		9500.00		0.22%		16.86		127000.0		0.9500597216		120657.6		0.0018%		10.34%		8.69%		8.00%		0.38%		13.51%		0.90		15.71%		0.89		1.0514097969		0.010499		0.241%		18.6		18.658		19.0		101.66%		0.0024489112		0.011		0.825

		10000.00		0.23%		17.75		127000.0		1.0008097216		127102.8		0.0018%		10.34%		8.08%		8.00%		0.36%		13.13%		0.91		15.38%		0.89		1.1043947177		0.011021		0.253%		19.6		19.584		19.9		101.70%		0.0025714569		0.011		0.876

		10500.00		0.24%		18.63		127000.0		1.0515597216		133548.1		0.0018%		10.34%		7.70%		8.00%		0.34%		12.90%		0.91		15.18%		0.89		1.1583868103		0.011552		0.265%		20.5		20.527		20.9		101.72%		0.0026960436		0.012		0.927

		11000.00		0.25%		19.52		127000.0		1.1023097216		139993.3		0.0018%		10.34%		7.70%		8.00%		0.33%		12.90%		0.91		15.18%		0.89		1.2142887215		0.012103		0.277%		21.5		21.505		21.9		101.72%		0.0028244193		0.012		0.977

		11500.00		0.26%		20.41		127000.0		1.1530597216		146438.6		0.0018%		10.34%		7.70%		8.00%		0.31%		12.90%		0.91		15.18%		0.89		1.2701907934		0.012654		0.290%		22.5		22.482		22.9		101.72%		0.0029527952		0.013		1.028

		12000.00		0.27%		21.30		127000.0		1.2038097216		152883.8		0.0018%		10.34%		7.70%		8.00%		0.30%		12.90%		0.91		15.18%		0.89		1.3260930055		0.013205		0.303%		23.4		23.460		23.9		101.72%		0.0030811715		0.013		1.079

		12500.00		0.29%		22.18		127000.0		1.2545597216		159329.1		0.0018%		10.34%		7.70%		8.00%		0.29%		12.90%		0.91		15.18%		0.89		1.381995341		0.013756		0.315%		24.4		24.437		24.9		101.72%		0.003209548		0.014		1.130

		13000.00		0.30%		23.07		127000.0		1.3053097216		165774.3		0.0018%		10.34%		7.70%		8.00%		0.28%		12.90%		0.91		15.18%		0.89		1.4378977854		0.014306		0.328%		25.4		25.415		25.9		101.72%		0.0033379247		0.015		1.180

		13500.00		0.31%		23.96		127000.0		1.3560597216		172219.6		0.0018%		10.34%		7.70%		8.00%		0.27%		12.90%		0.91		15.18%		0.89		1.4938003265		0.014857		0.340%		26.4		26.392		26.8		101.72%		0.0034663016		0.015		1.231

		14000.00		0.32%		24.85		127000.0		1.4068097216		178664.8		0.0018%		10.34%		7.70%		8.00%		0.26%		12.90%		0.91		15.18%		0.89		1.5497029538		0.015408		0.353%		27.3		27.370		27.8		101.72%		0.0035946787		0.016		1.282

		14500.00		0.33%		25.73		127000.0		1.4575597216		185110.1		0.0018%		10.34%		7.70%		8.00%		0.25%		12.90%		0.91		15.18%		0.89		1.6056056583		0.015959		0.366%		28.3		28.347		28.8		101.72%		0.0037230559		0.016		1.333

		15000.00		0.34%		26.62		127000.0		1.5083097216		191555.3		0.0018%		10.34%		7.70%		8.00%		0.24%		12.90%		0.91		15.18%		0.89		1.6615084323		0.016509		0.378%		29.3		29.324		29.8		101.72%		0.0038514333		0.017		1.383

		15500.00		0.36%		27.51		127000.0		1.5590597216		198000.6		0.0018%		10.34%		7.70%		8.00%		0.23%		12.90%		0.91		15.18%		0.89		1.717411269		0.017060		0.391%		30.3		30.302		30.8		101.72%		0.0039798108		0.017		1.434

		16000.00		0.37%		28.40		127000.0		1.6098097216		204445.8		0.0018%		10.34%		7.70%		8.00%		0.22%		12.90%		0.91		15.18%		0.89		1.7733141624		0.017611		0.404%		31.3		31.279		31.8		101.72%		0.0041081884		0.018		1.485

		16500.00		0.38%		29.28		127000.0		1.6605597216		210891.1		0.0018%		10.34%		7.70%		8.00%		0.22%		12.90%		0.91		15.18%		0.89		1.8292171073		0.018162		0.416%		32.2		32.257		32.8		101.72%		0.0042365661		0.018		1.536

		17000.00		0.39%		30.17		127000.0		1.7113097216		217336.3		0.0018%		10.34%		7.70%		8.00%		0.21%		12.90%		0.91		15.18%		0.89		1.8851200992		0.018712		0.429%		33.2		33.234		33.8		101.72%		0.0043649439		0.019		1.586

		17500.00		0.40%		31.06		127000.0		1.7620597216		223781.6		0.0018%		10.34%		7.70%		8.00%		0.20%		12.90%		0.91		15.18%		0.89		1.9410231339		0.019263		0.441%		34.2		34.212		34.8		101.72%		0.0044933218		0.020		1.637

		18000.00		0.41%		31.94		127000.0		1.8128097216		230226.8		0.0018%		10.34%		7.70%		8.00%		0.20%		12.90%		0.91		15.18%		0.89		1.996926208		0.019814		0.454%		35.2		35.189		35.8		101.72%		0.0046216998		0.020		1.688

		18500.00		0.42%		32.83		127000.0		1.8635597216		236672.1		0.0018%		10.34%		7.70%		8.00%		0.19%		12.90%		0.91		15.18%		0.89		2.0528293182		0.020365		0.467%		36.1		36.167		36.8		101.72%		0.0047500779		0.021		1.739

		19000.00		0.44%		33.72		127000.0		1.9143097216		243117.3		0.0018%		10.34%		7.70%		8.00%		0.19%		12.90%		0.91		15.18%		0.89		2.1087324615		0.020915		0.479%		37.1		37.144		37.8		101.72%		0.004878456		0.021		1.789

		19500.00		0.45%		34.61		127000.0		1.9650597216		249562.6		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		0.91		15.18%		0.89		2.1646356355		0.021466		0.492%		38.1		38.122		38.8		101.72%		0.0050068342		0.022		1.840

		20000.00		0.46%		35.49		127000.0		2.0158097216		256007.8		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		0.91		15.18%		0.89		2.2205388379		0.022017		0.504%		39.1		39.099		39.8		101.72%		0.0051352124		0.022		1.891

		20500.00		0.47%		36.38		127000.0		2.0665597216		262453.1		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		0.91		15.18%		0.89		2.2764420665		0.022568		0.517%		40.1		40.076		40.8		101.72%		0.0052635907		0.023		1.942

		21000.00		0.48%		37.27		127000.0		2.1173097216		268898.3		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		0.91		15.18%		0.89		2.3323453194		0.023119		0.530%		41.0		41.054		41.8		101.72%		0.005391969		0.024		1.992

		21500.00		0.49%		38.16		127000.0		2.1680597216		275343.6		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		0.91		15.18%		0.89		2.388248595		0.023669		0.542%		42.0		42.031		42.8		101.72%		0.0055203474		0.024		2.043

		22000.00		0.50%		39.04		127000.0		2.2188097216		281788.8		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		0.91		15.18%		0.89		2.4441518916		0.024220		0.555%		43.0		43.009		43.8		101.72%		0.0056487258		0.025		2.094

		22500.00		0.52%		39.93		127000.0		2.2695597216		288234.1		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		0.91		15.18%		0.89		2.500055208		0.024771		0.568%		44.0		43.986		44.7		101.72%		0.0057771043		0.025		2.145

		23000.00		0.53%		40.82		127000.0		2.3203097216		294679.3		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		0.91		15.18%		0.89		2.5559585427		0.025322		0.580%		44.9		44.964		45.7		101.72%		0.0059054828		0.026		2.195

		23500.00		0.54%		41.71		127000.0		2.3710597216		301124.6		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.91		15.18%		0.89		2.6118618947		0.025872		0.593%		45.9		45.941		46.7		101.72%		0.0060338613		0.026		2.246

		24000.00		0.55%		42.59		127000.0		2.4218097216		307569.8		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.91		15.18%		0.89		2.6677652627		0.026423		0.605%		46.9		46.919		47.7		101.72%		0.0061622399		0.027		2.297

		24500.00		0.56%		43.48		127000.0		2.4725597216		314015.1		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.91		15.18%		0.89		2.7236686459		0.026974		0.618%		47.9		47.896		48.7		101.72%		0.0062906185		0.027		2.348

		25000.00		0.57%		44.37		127000.0		2.5233097216		320460.3		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		0.91		15.18%		0.89		2.7795720433		0.027525		0.631%		48.8		48.874		49.7		101.72%		0.0064189971		0.028		2.398





































































































































































































Table 2C 40 Metric

		Table 2 Helix Dosage  Class:				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		1										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		1.0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		3870.96		mm2								Sections between 3" & 4" the difference is

		Width		1000.00		mm

		Fy		500		Mpa								Sections between 2" & 3" the difference is

		Helix Density		7745.2		kg/m3								Sections between 1" & 2" the difference is

		f'c		40		Mpa

		αh		16.129		mm2

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev

		Ahf		Helix Test Area				0.2037023		0.00000362

		Hl		Helix Linear Term				101.50		10.5

		h		Height				127.00		10.16								calculated values				1.72%		0.87%

		Ho		Helix Orientation variation				(see below)



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-538.8		458.30

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		10.5





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(w/o h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/m2)		Volume Fraction		Helix Dosage (kg/m3)		Tension zone area using unit width
(mm2)		Tensile unit force
(Mpa)		Tensile force, FH
(N/m)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(Mpa)		# of Helix per unit area, Hu
(#/mm2)		Volume Fraction		Helix Dosage (kg/m3)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		2000.00		0.05%		3.55		127000.0		0.23		29270.5		0.0018%		10.34%		25.00%		8.00%		1.57%		27.10%		0.82		28.26%		0.81		0.2824231019		0.003		0.058%		4.4577		4.349		4.4		100.87%		0.0005664527		0.002		0.064

		2500.00		0.06%		4.44		127000.0		0.28		35715.8		0.0018%		10.34%		24.00%		8.00%		1.28%		26.16%		0.82		27.36%		0.81		0.342193056		0.003		0.071%		5.5		5.399		5.4		100.90%		0.000703306		0.003		0.115

		3000.00		0.07%		5.32		127000.0		0.33		42161.0		0.0018%		10.34%		22.32%		8.00%		1.09%		24.62%		0.83		25.89%		0.82		0.3993041752		0.004		0.084%		6.5		6.404		6.5		100.95%		0.000834717		0.004		0.165

		3500.00		0.08%		6.21		127000.0		0.38		48606.3		0.0018%		10.34%		20.75%		8.00%		0.94%		23.21%		0.84		24.55%		0.83		0.455495344		0.004		0.097%		7.5		7.392		7.5		101.01%		0.0009641015		0.004		0.216

		4000.00		0.09%		7.10		127000.0		0.43		55051.5		0.0018%		10.34%		19.30%		8.00%		0.83%		21.91%		0.85		23.33%		0.84		0.5109128439		0.005		0.109%		8.5		8.367		8.5		101.07%		0.0010917998		0.005		0.267

		4500.00		0.10%		7.99		127000.0		0.48		61496.8		0.0018%		10.34%		17.95%		8.00%		0.75%		20.73%		0.86		22.22%		0.85		0.5656862766		0.005		0.122%		9.4		9.330		9.4		101.12%		0.0012181116		0.005		0.318

		5000.00		0.11%		8.87		127000.0		0.53		67942.0		0.0018%		10.34%		16.69%		8.00%		0.67%		19.65%		0.86		21.22%		0.85		0.6199303462		0.006		0.134%		10.4		10.283		10.4		101.18%		0.0013433007		0.006		0.368

		5500.00		0.13%		9.76		127000.0		0.59		74387.3		0.0018%		10.34%		15.53%		8.00%		0.62%		18.67%		0.87		20.31%		0.86		0.6737464088		0.006		0.146%		11.3		11.228		11.4		101.24%		0.0014675977		0.006		0.419

		6000.00		0.14%		10.65		127000.0		0.64		80832.5		0.0018%		10.34%		14.44%		8.00%		0.57%		17.77%		0.88		19.49%		0.86		0.7272237968		0.007		0.158%		12.2		12.166		12.3		101.30%		0.001591204		0.007		0.470

		6500.00		0.15%		11.54		127000.0		0.69		87277.8		0.0018%		10.34%		13.43%		8.00%		0.53%		16.96%		0.88		18.75%		0.87		0.7804409441		0.007		0.170%		13.2		13.100		13.3		101.35%		0.0017142936		0.007		0.521

		7000.00		0.16%		12.42		127000.0		0.74		93723.0		0.0018%		10.34%		12.49%		8.00%		0.49%		16.22%		0.89		18.09%		0.87		0.8334663501		0.008		0.182%		14.1		14.030		14.2		101.41%		0.0018370163		0.008		0.571

		7500.00		0.17%		13.31		127000.0		0.79		100168.3		0.0018%		10.34%		11.61%		8.00%		0.46%		15.56%		0.89		17.50%		0.88		0.8863594154		0.008		0.194%		15.0		14.958		15.2		101.46%		0.0019594991		0.009		0.622

		8000.00		0.18%		14.20		127000.0		0.84		106613.5		0.0018%		10.34%		10.80%		8.00%		0.43%		14.96%		0.89		16.97%		0.88		0.939171184		0.009		0.206%		15.9		15.884		16.1		101.51%		0.0020818489		0.009		0.673

		8500.00		0.19%		15.09		127000.0		0.89		113058.8		0.0018%		10.34%		10.05%		8.00%		0.41%		14.43%		0.90		16.50%		0.88		0.9919450206		0.010		0.218%		16.9		16.809		17.1		101.56%		0.0022041543		0.010		0.724

		9000.00		0.21%		15.97		127000.0		0.94		119504.0		0.0018%		10.34%		9.34%		8.00%		0.38%		13.94%		0.90		16.08%		0.89		1.0447172457		0.010		0.230%		17.8		17.733		18.0		101.61%		0.0023264869		0.010		0.774

		9500.00		0.22%		16.86		127000.0		0.99		125949.3		0.0018%		10.34%		8.69%		8.00%		0.36%		13.51%		0.90		15.70%		0.89		1.0975177485		0.011		0.242%		18.7		18.658		19.0		101.66%		0.0024489043		0.011		0.825

		10000.00		0.23%		17.75		127000.0		1.04		132394.5		0.0018%		10.34%		8.08%		8.00%		0.35%		13.13%		0.91		15.38%		0.89		1.1503705879		0.011		0.253%		19.6		19.584		19.9		101.70%		0.0025714505		0.011		0.876

		10500.00		0.24%		18.63		127000.0		1.09		138839.8		0.0018%		10.34%		7.70%		8.00%		0.33%		12.90%		0.91		15.18%		0.89		1.2042832767		0.012		0.266%		20.6		20.527		20.9		101.72%		0.0026960377		0.012		0.927

		11000.00		0.25%		19.52		127000.0		1.14		145285.0		0.0018%		10.34%		7.70%		8.00%		0.32%		12.90%		0.91		15.18%		0.89		1.2601853214		0.012		0.278%		21.6		21.505		21.9		101.72%		0.0028244139		0.012		0.977

		11500.00		0.26%		20.41		127000.0		1.19		151730.3		0.0018%		10.34%		7.70%		8.00%		0.30%		12.90%		0.91		15.18%		0.89		1.3160875098		0.013		0.291%		22.5		22.482		22.9		101.72%		0.0029527903		0.013		1.028

		12000.00		0.27%		21.30		127000.0		1.25		158175.5		0.0018%		10.34%		7.70%		8.00%		0.29%		12.90%		0.91		15.18%		0.89		1.3719898243		0.013		0.304%		23.5		23.460		23.9		101.72%		0.003081167		0.013		1.079

		12500.00		0.29%		22.18		127000.0		1.30		164620.8		0.0018%		10.34%		7.70%		8.00%		0.28%		12.90%		0.91		15.18%		0.89		1.4278922501		0.014		0.316%		24.5		24.437		24.9		101.72%		0.0032095438		0.014		1.130

		13000.00		0.30%		23.07		127000.0		1.35		171066.0		0.0018%		10.34%		7.70%		8.00%		0.27%		12.90%		0.91		15.18%		0.89		1.4837947747		0.014		0.329%		25.5		25.415		25.9		101.72%		0.0033379208		0.015		1.180

		13500.00		0.31%		23.96		127000.0		1.40		177511.3		0.0018%		10.34%		7.70%		8.00%		0.26%		12.90%		0.91		15.18%		0.89		1.5396973873		0.015		0.341%		26.4		26.392		26.8		101.72%		0.003466298		0.015		1.231

		14000.00		0.32%		24.85		127000.0		1.45		183956.5		0.0018%		10.34%		7.70%		8.00%		0.25%		12.90%		0.91		15.18%		0.89		1.5956000786		0.015		0.354%		27.4		27.370		27.8		101.72%		0.0035946754		0.016		1.282

		14500.00		0.33%		25.73		127000.0		1.50		190401.8		0.0018%		10.34%		7.70%		8.00%		0.24%		12.90%		0.91		15.18%		0.89		1.6515028407		0.016		0.367%		28.4		28.347		28.8		101.72%		0.0037230528		0.016		1.333

		15000.00		0.34%		26.62		127000.0		1.55		196847.0		0.0018%		10.34%		7.70%		8.00%		0.23%		12.90%		0.91		15.18%		0.89		1.7074056666		0.017		0.379%		29.4		29.324		29.8		101.72%		0.0038514304		0.017		1.383

		15500.00		0.36%		27.51		127000.0		1.60		203292.3		0.0018%		10.34%		7.70%		8.00%		0.23%		12.90%		0.91		15.18%		0.89		1.7633085503		0.017		0.392%		30.4		30.302		30.8		101.72%		0.0039798081		0.017		1.434

		16000.00		0.37%		28.40		127000.0		1.65		209737.5		0.0018%		10.34%		7.70%		8.00%		0.22%		12.90%		0.91		15.18%		0.89		1.8192114863		0.018		0.404%		31.3		31.279		31.8		101.72%		0.0041081859		0.018		1.485

		16500.00		0.38%		29.28		127000.0		1.70		216182.8		0.0018%		10.34%		7.70%		8.00%		0.21%		12.90%		0.91		15.18%		0.89		1.8751144701		0.018		0.417%		32.3		32.257		32.8		101.72%		0.0042365637		0.018		1.536

		17000.00		0.39%		30.17		127000.0		1.75		222628.0		0.0018%		10.34%		7.70%		8.00%		0.21%		12.90%		0.91		15.18%		0.89		1.9310174975		0.019		0.430%		33.3		33.234		33.8		101.72%		0.0043649417		0.019		1.586

		17500.00		0.40%		31.06		127000.0		1.80		229073.3		0.0018%		10.34%		7.70%		8.00%		0.20%		12.90%		0.91		15.18%		0.89		1.9869205648		0.019		0.442%		34.3		34.212		34.8		101.72%		0.0044933197		0.020		1.637

		18000.00		0.41%		31.94		127000.0		1.85		235518.5		0.0018%		10.34%		7.70%		8.00%		0.19%		12.90%		0.91		15.18%		0.89		2.0428236687		0.020		0.455%		35.2		35.189		35.8		101.72%		0.0046216978		0.020		1.688

		18500.00		0.42%		32.83		127000.0		1.91		241963.8		0.0018%		10.34%		7.70%		8.00%		0.19%		12.90%		0.91		15.18%		0.89		2.0987268063		0.020		0.468%		36.2		36.167		36.8		101.72%		0.004750076		0.021		1.739

		19000.00		0.44%		33.72		127000.0		1.96		248409.0		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		0.91		15.18%		0.89		2.154629975		0.021		0.480%		37.2		37.144		37.8		101.72%		0.0048784542		0.021		1.789

		19500.00		0.45%		34.61		127000.0		2.01		254854.3		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		0.91		15.18%		0.89		2.2105331724		0.022		0.493%		38.2		38.122		38.8		101.72%		0.0050068325		0.022		1.840

		20000.00		0.46%		35.49		127000.0		2.06		261299.5		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		0.91		15.18%		0.89		2.2664363964		0.022		0.505%		39.1		39.099		39.8		101.72%		0.0051352108		0.022		1.891

		20500.00		0.47%		36.38		127000.0		2.11		267744.8		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		0.91		15.18%		0.89		2.3223396451		0.023		0.518%		40.1		40.076		40.8		101.72%		0.0052635891		0.023		1.942

		21000.00		0.48%		37.27		127000.0		2.16		274190.0		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		0.91		15.18%		0.89		2.3782429168		0.023		0.531%		41.1		41.054		41.8		101.72%		0.0053919676		0.024		1.992

		21500.00		0.49%		38.16		127000.0		2.21		280635.3		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		0.91		15.18%		0.89		2.4341462098		0.024		0.543%		42.1		42.031		42.8		101.72%		0.005520346		0.024		2.043

		22000.00		0.50%		39.04		127000.0		2.26		287080.5		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		0.91		15.18%		0.89		2.4900495227		0.024		0.556%		43.1		43.009		43.8		101.72%		0.0056487245		0.025		2.094

		22500.00		0.52%		39.93		127000.0		2.31		293525.8		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		0.91		15.18%		0.89		2.5459528543		0.025		0.569%		44.0		43.986		44.7		101.72%		0.005777103		0.025		2.145

		23000.00		0.53%		40.82		127000.0		2.36		299971.0		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.91		15.18%		0.89		2.6018562032		0.025		0.581%		45.0		44.964		45.7		101.72%		0.0059054816		0.026		2.195

		23500.00		0.54%		41.71		127000.0		2.41		306416.3		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.91		15.18%		0.89		2.6577595684		0.026		0.594%		46.0		45.941		46.7		101.72%		0.0060338602		0.026		2.246

		24000.00		0.55%		42.59		127000.0		2.46		312861.5		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		0.91		15.18%		0.89		2.713662949		0.026		0.606%		47.0		46.919		47.7		101.72%		0.0061622388		0.027		2.297

		24500.00		0.56%		43.48		127000.0		2.51		319306.8		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		0.91		15.18%		0.89		2.7695663439		0.027		0.619%		47.9		47.896		48.7		101.72%		0.0062906174		0.027		2.348

		25000.00		0.57%		44.37		127000.0		2.56		325752.0		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		0.91		15.18%		0.89		2.8254697524		0.028		0.632%		48.9		48.874		49.7		101.72%		0.0064189961		0.028		2.398





































































































































































































Table 2Cs 20 Metric

		Table 2 Helix Dosage  Class:				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		1										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		0.0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		3870.96		mm2								Sections between 3" & 4" the difference is

		Width		1000.00		mm

		Fy		500		Mpa								Sections between 2" & 3" the difference is

		Helix Density		7745.2		kg/m3								Sections between 1" & 2" the difference is

		f'c		20		Mpa

		αh		16.129		mm2

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev

		Ahf		Helix Test Area				0.2037023		0.00000362

		Hl		Helix Linear Term				101.50		10.5

		h		Height				127.00		10.16								calculated values				0.00%		0.00%

		Ho		Helix Orientation variation				(see below)



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-538.8		458.30

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		10.5





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(w/o h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/m2)		Volume Fraction		Helix Dosage (kg/m3)		Tension zone area using unit width
(mm2)		Tensile unit force
(Mpa)		Tensile force, FH
(N/m)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(Mpa)		# of Helix per unit area, Hu
(#/mm2)		Volume Fraction		Helix Dosage (kg/m3)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		2000.00		0.05%		3.55		127000.0		0.15		18687.2		0.0018%		10.34%		25.00%		8.00%		2.45%		27.17%		1.00		28.32%		1.00		0.147143055		0.002		0.046%		3.5494		3.549		3.5		100.00%		0.0004582729		0.002		0.064

		2500.00		0.06%		4.44		127000.0		0.20		25132.4		0.0018%		10.34%		24.00%		8.00%		1.82%		26.19%		1.00		27.39%		1.00		0.197893055		0.003		0.057%		4.4		4.437		4.4		100.00%		0.0005728411		0.003		0.115

		3000.00		0.07%		5.32		127000.0		0.25		31577.7		0.0018%		10.34%		22.32%		8.00%		1.45%		24.64%		1.00		25.91%		1.00		0.248643055		0.003		0.069%		5.3		5.324		5.3		100.00%		0.0006874093		0.003		0.165

		3500.00		0.08%		6.21		127000.0		0.30		38022.9		0.0018%		10.34%		20.75%		8.00%		1.21%		23.22%		1.00		24.56%		1.00		0.299393055		0.004		0.080%		6.2		6.211		6.2		100.00%		0.0008019776		0.004		0.216

		4000.00		0.09%		7.10		127000.0		0.35		44468.2		0.0018%		10.34%		19.30%		8.00%		1.03%		21.92%		1.00		23.34%		1.00		0.350143055		0.004		0.092%		7.1		7.099		7.1		100.00%		0.0009165458		0.004		0.267

		4500.00		0.10%		7.99		127000.0		0.40		50913.4		0.0018%		10.34%		17.95%		8.00%		0.90%		20.74%		1.00		22.23%		1.00		0.400893055		0.005		0.103%		8.0		7.986		8.0		100.00%		0.001031114		0.005		0.318

		5000.00		0.11%		8.87		127000.0		0.45		57358.7		0.0018%		10.34%		16.69%		8.00%		0.80%		19.66%		1.00		21.22%		1.00		0.451643055		0.005		0.115%		8.9		8.874		8.9		100.00%		0.0011456822		0.005		0.368

		5500.00		0.13%		9.76		127000.0		0.50		63803.9		0.0018%		10.34%		15.53%		8.00%		0.72%		18.67%		1.00		20.31%		1.00		0.502393055		0.006		0.126%		9.8		9.761		9.8		100.00%		0.0012602504		0.006		0.419

		6000.00		0.14%		10.65		127000.0		0.55		70249.2		0.0018%		10.34%		14.44%		8.00%		0.65%		17.77%		1.00		19.49%		1.00		0.553143055		0.006		0.137%		10.6		10.648		10.6		100.00%		0.0013748187		0.006		0.470

		6500.00		0.15%		11.54		127000.0		0.60		76694.4		0.0018%		10.34%		13.43%		8.00%		0.60%		16.96%		1.00		18.75%		1.00		0.603893055		0.007		0.149%		11.5		11.536		11.5		100.00%		0.0014893869		0.007		0.521

		7000.00		0.16%		12.42		127000.0		0.65		83139.7		0.0018%		10.34%		12.49%		8.00%		0.55%		16.23%		1.00		18.09%		1.00		0.654643055		0.007		0.160%		12.4		12.423		12.4		100.00%		0.0016039551		0.007		0.571

		7500.00		0.17%		13.31		127000.0		0.71		89584.9		0.0018%		10.34%		11.61%		8.00%		0.51%		15.56%		1.00		17.50%		1.00		0.705393055		0.008		0.172%		13.3		13.310		13.3		100.00%		0.0017185233		0.008		0.622

		8000.00		0.18%		14.20		127000.0		0.76		96030.2		0.0018%		10.34%		10.80%		8.00%		0.48%		14.96%		1.00		16.97%		1.00		0.756143055		0.008		0.183%		14.2		14.198		14.2		100.00%		0.0018330916		0.008		0.673

		8500.00		0.19%		15.09		127000.0		0.81		102475.4		0.0018%		10.34%		10.05%		8.00%		0.45%		14.43%		1.00		16.50%		1.00		0.806893055		0.009		0.195%		15.1		15.085		15.1		100.00%		0.0019476598		0.009		0.724

		9000.00		0.21%		15.97		127000.0		0.86		108920.7		0.0018%		10.34%		9.34%		8.00%		0.42%		13.95%		1.00		16.08%		1.00		0.857643055		0.009		0.206%		16.0		15.972		16.0		100.00%		0.002062228		0.009		0.774

		9500.00		0.22%		16.86		127000.0		0.91		115365.9		0.0018%		10.34%		8.69%		8.00%		0.40%		13.52%		1.00		15.71%		1.00		0.908393055		0.010		0.218%		16.9		16.860		16.9		100.00%		0.0021767962		0.010		0.825

		10000.00		0.23%		17.75		127000.0		0.96		121811.2		0.0018%		10.34%		8.08%		8.00%		0.38%		13.13%		1.00		15.38%		1.00		0.959143055		0.010		0.229%		17.7		17.747		17.7		100.00%		0.0022913645		0.010		0.876

		10500.00		0.24%		18.63		127000.0		1.01		128256.4		0.0018%		10.34%		7.70%		8.00%		0.36%		12.90%		1.00		15.18%		1.00		1.009893055		0.011		0.241%		18.6		18.634		18.6		100.00%		0.0024059327		0.011		0.927

		11000.00		0.25%		19.52		127000.0		1.06		134701.7		0.0018%		10.34%		7.70%		8.00%		0.34%		12.90%		1.00		15.18%		1.00		1.060643055		0.011		0.252%		19.5		19.522		19.5		100.00%		0.0025205009		0.011		0.977

		11500.00		0.26%		20.41		127000.0		1.11		141146.9		0.0018%		10.34%		7.70%		8.00%		0.32%		12.90%		1.00		15.18%		1.00		1.111393055		0.012		0.264%		20.4		20.409		20.4		100.00%		0.0026350691		0.012		1.028

		12000.00		0.27%		21.30		127000.0		1.16		147592.2		0.0018%		10.34%		7.70%		8.00%		0.31%		12.90%		1.00		15.18%		1.00		1.162143055		0.012		0.275%		21.3		21.296		21.3		100.00%		0.0027496373		0.012		1.079

		12500.00		0.29%		22.18		127000.0		1.21		154037.4		0.0018%		10.34%		7.70%		8.00%		0.30%		12.90%		1.00		15.18%		1.00		1.212893055		0.013		0.286%		22.2		22.184		22.2		100.00%		0.0028642056		0.013		1.130

		13000.00		0.30%		23.07		127000.0		1.26		160482.7		0.0018%		10.34%		7.70%		8.00%		0.29%		12.90%		1.00		15.18%		1.00		1.263643055		0.013		0.298%		23.1		23.071		23.1		100.00%		0.0029787738		0.013		1.180

		13500.00		0.31%		23.96		127000.0		1.31		166927.9		0.0018%		10.34%		7.70%		8.00%		0.27%		12.90%		1.00		15.18%		1.00		1.314393055		0.014		0.309%		24.0		23.959		24.0		100.00%		0.003093342		0.014		1.231

		14000.00		0.32%		24.85		127000.0		1.37		173373.2		0.0018%		10.34%		7.70%		8.00%		0.26%		12.90%		1.00		15.18%		1.00		1.365143055		0.014		0.321%		24.8		24.846		24.8		100.00%		0.0032079102		0.014		1.282

		14500.00		0.33%		25.73		127000.0		1.42		179818.4		0.0018%		10.34%		7.70%		8.00%		0.25%		12.90%		1.00		15.18%		1.00		1.415893055		0.015		0.332%		25.7		25.733		25.7		100.00%		0.0033224785		0.015		1.333

		15000.00		0.34%		26.62		127000.0		1.47		186263.7		0.0018%		10.34%		7.70%		8.00%		0.25%		12.90%		1.00		15.18%		1.00		1.466643055		0.015		0.344%		26.6		26.621		26.6		100.00%		0.0034370467		0.015		1.383

		15500.00		0.36%		27.51		127000.0		1.52		192708.9		0.0018%		10.34%		7.70%		8.00%		0.24%		12.90%		1.00		15.18%		1.00		1.517393055		0.016		0.355%		27.5		27.508		27.5		100.00%		0.0035516149		0.016		1.434

		16000.00		0.37%		28.40		127000.0		1.57		199154.2		0.0018%		10.34%		7.70%		8.00%		0.23%		12.90%		1.00		15.18%		1.00		1.568143055		0.016		0.367%		28.4		28.395		28.4		100.00%		0.0036661831		0.016		1.485

		16500.00		0.38%		29.28		127000.0		1.62		205599.4		0.0018%		10.34%		7.70%		8.00%		0.22%		12.90%		1.00		15.18%		1.00		1.618893055		0.017		0.378%		29.3		29.283		29.3		100.00%		0.0037807513		0.017		1.536

		17000.00		0.39%		30.17		127000.0		1.67		212044.7		0.0018%		10.34%		7.70%		8.00%		0.22%		12.90%		1.00		15.18%		1.00		1.669643055		0.017		0.390%		30.2		30.170		30.2		100.00%		0.0038953196		0.017		1.586

		17500.00		0.40%		31.06		127000.0		1.72		218489.9		0.0018%		10.34%		7.70%		8.00%		0.21%		12.90%		1.00		15.18%		1.00		1.720393055		0.018		0.401%		31.1		31.057		31.1		100.00%		0.0040098878		0.018		1.637

		18000.00		0.41%		31.94		127000.0		1.77		224935.2		0.0018%		10.34%		7.70%		8.00%		0.20%		12.90%		1.00		15.18%		1.00		1.771143055		0.018		0.412%		31.9		31.945		31.9		100.00%		0.004124456		0.018		1.688

		18500.00		0.42%		32.83		127000.0		1.82		231380.4		0.0018%		10.34%		7.70%		8.00%		0.20%		12.90%		1.00		15.18%		1.00		1.821893055		0.019		0.424%		32.8		32.832		32.8		100.00%		0.0042390242		0.019		1.739

		19000.00		0.44%		33.72		127000.0		1.87		237825.7		0.0018%		10.34%		7.70%		8.00%		0.19%		12.90%		1.00		15.18%		1.00		1.872643055		0.019		0.435%		33.7		33.719		33.7		100.00%		0.0043535925		0.019		1.789

		19500.00		0.45%		34.61		127000.0		1.92		244270.9		0.0018%		10.34%		7.70%		8.00%		0.19%		12.90%		1.00		15.18%		1.00		1.923393055		0.020		0.447%		34.6		34.607		34.6		100.00%		0.0044681607		0.020		1.840

		20000.00		0.46%		35.49		127000.0		1.97		250716.2		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		1.00		15.18%		1.00		1.974143055		0.020		0.458%		35.5		35.494		35.5		100.00%		0.0045827289		0.020		1.891

		20500.00		0.47%		36.38		127000.0		2.02		257161.4		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		1.00		15.18%		1.00		2.024893055		0.021		0.470%		36.4		36.382		36.4		100.00%		0.0046972971		0.021		1.942

		21000.00		0.48%		37.27		127000.0		2.08		263606.7		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		1.00		15.18%		1.00		2.075643055		0.021		0.481%		37.3		37.269		37.3		100.00%		0.0048118654		0.021		1.992

		21500.00		0.49%		38.16		127000.0		2.13		270051.9		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		1.00		15.18%		1.00		2.126393055		0.022		0.493%		38.2		38.156		38.2		100.00%		0.0049264336		0.022		2.043

		22000.00		0.50%		39.04		127000.0		2.18		276497.2		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		1.00		15.18%		1.00		2.177143055		0.022		0.504%		39.0		39.044		39.0		100.00%		0.0050410018		0.022		2.094

		22500.00		0.52%		39.93		127000.0		2.23		282942.4		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		1.00		15.18%		1.00		2.227893055		0.023		0.516%		39.9		39.931		39.9		100.00%		0.00515557		0.023		2.145

		23000.00		0.53%		40.82		127000.0		2.28		289387.7		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		1.00		15.18%		1.00		2.278643055		0.023		0.527%		40.8		40.818		40.8		100.00%		0.0052701382		0.023		2.195

		23500.00		0.54%		41.71		127000.0		2.33		295832.9		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.329393055		0.024		0.538%		41.7		41.706		41.7		100.00%		0.0053847065		0.024		2.246

		24000.00		0.55%		42.59		127000.0		2.38		302278.2		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.380143055		0.024		0.550%		42.6		42.593		42.6		100.00%		0.0054992747		0.024		2.297

		24500.00		0.56%		43.48		127000.0		2.43		308723.4		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.430893055		0.025		0.561%		43.5		43.480		43.5		100.00%		0.0056138429		0.025		2.348

		25000.00		0.57%		44.37		127000.0		2.48		315168.7		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.481643055		0.025		0.573%		44.4		44.368		44.4		100.00%		0.0057284111		0.025		2.398





































































































































































































Table 2Cs 30 Metric

		Table 2 Helix Dosage  Class:				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		1										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		0.0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		3870.96		mm2								Sections between 3" & 4" the difference is

		Width		1000.00		mm

		Fy		500		Mpa								Sections between 2" & 3" the difference is

		Helix Density		7745.2		kg/m3								Sections between 1" & 2" the difference is

		f'c		30		Mpa

		αh		16.129		mm2

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev

		Ahf		Helix Test Area				0.2037023		0.00000362

		Hl		Helix Linear Term				101.50		10.5

		h		Height				127.00		10.16								calculated values				0.00%		0.00%

		Ho		Helix Orientation variation				(see below)



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-538.8		458.30

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		10.5





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(w/o h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/m2)		Volume Fraction		Helix Dosage (kg/m3)		Tension zone area using unit width
(mm2)		Tensile unit force
(Mpa)		Tensile force, FH
(N/m)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(Mpa)		# of Helix per unit area, Hu
(#/mm2)		Volume Fraction		Helix Dosage (kg/m3)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		2000.00		0.05%		3.55		127000.0		0.1888097216		23978.8		0.0018%		10.34%		25.00%		8.00%		1.91%		27.12%		1.00		28.28%		1.00		0.1888097216		0.002		0.046%		3.5494		3.549		3.5		100.00%		0.0004582729		0.002		0.064

		2500.00		0.06%		4.44		127000.0		0.2395597216		30424.1		0.0018%		10.34%		24.00%		8.00%		1.51%		26.17%		1.00		27.37%		1.00		0.2395597216		0.003		0.057%		4.4		4.437		4.4		100.00%		0.0005728411		0.003		0.115

		3000.00		0.07%		5.32		127000.0		0.2903097216		36869.3		0.0018%		10.34%		22.32%		8.00%		1.24%		24.63%		1.00		25.90%		1.00		0.2903097216		0.003		0.069%		5.3		5.324		5.3		100.00%		0.0006874093		0.003		0.165

		3500.00		0.08%		6.21		127000.0		0.3410597216		43314.6		0.0018%		10.34%		20.75%		8.00%		1.06%		23.21%		1.00		24.55%		1.00		0.3410597216		0.004		0.080%		6.2		6.211		6.2		100.00%		0.0008019776		0.004		0.216

		4000.00		0.09%		7.10		127000.0		0.3918097216		49759.8		0.0018%		10.34%		19.30%		8.00%		0.92%		21.92%		1.00		23.33%		1.00		0.3918097216		0.004		0.092%		7.1		7.099		7.1		100.00%		0.0009165458		0.004		0.267

		4500.00		0.10%		7.99		127000.0		0.4425597216		56205.1		0.0018%		10.34%		17.95%		8.00%		0.82%		20.73%		1.00		22.22%		1.00		0.4425597216		0.005		0.103%		8.0		7.986		8.0		100.00%		0.001031114		0.005		0.318

		5000.00		0.11%		8.87		127000.0		0.4933097216		62650.3		0.0018%		10.34%		16.69%		8.00%		0.73%		19.65%		1.00		21.22%		1.00		0.4933097216		0.005		0.115%		8.9		8.874		8.9		100.00%		0.0011456822		0.005		0.368

		5500.00		0.13%		9.76		127000.0		0.5440597216		69095.6		0.0018%		10.34%		15.53%		8.00%		0.66%		18.67%		1.00		20.31%		1.00		0.5440597216		0.006		0.126%		9.8		9.761		9.8		100.00%		0.0012602504		0.006		0.419

		6000.00		0.14%		10.65		127000.0		0.5948097216		75540.8		0.0018%		10.34%		14.44%		8.00%		0.61%		17.77%		1.00		19.49%		1.00		0.5948097216		0.006		0.137%		10.6		10.648		10.6		100.00%		0.0013748187		0.006		0.470

		6500.00		0.15%		11.54		127000.0		0.6455597216		81986.1		0.0018%		10.34%		13.43%		8.00%		0.56%		16.96%		1.00		18.75%		1.00		0.6455597216		0.007		0.149%		11.5		11.536		11.5		100.00%		0.0014893869		0.007		0.521

		7000.00		0.16%		12.42		127000.0		0.6963097216		88431.3		0.0018%		10.34%		12.49%		8.00%		0.52%		16.23%		1.00		18.09%		1.00		0.6963097216		0.007		0.160%		12.4		12.423		12.4		100.00%		0.0016039551		0.007		0.571

		7500.00		0.17%		13.31		127000.0		0.7470597216		94876.6		0.0018%		10.34%		11.61%		8.00%		0.48%		15.56%		1.00		17.50%		1.00		0.7470597216		0.008		0.172%		13.3		13.310		13.3		100.00%		0.0017185233		0.008		0.622

		8000.00		0.18%		14.20		127000.0		0.7978097216		101321.8		0.0018%		10.34%		10.80%		8.00%		0.45%		14.96%		1.00		16.97%		1.00		0.7978097216		0.008		0.183%		14.2		14.198		14.2		100.00%		0.0018330916		0.008		0.673

		8500.00		0.19%		15.09		127000.0		0.8485597216		107767.1		0.0018%		10.34%		10.05%		8.00%		0.43%		14.43%		1.00		16.50%		1.00		0.8485597216		0.009		0.195%		15.1		15.085		15.1		100.00%		0.0019476598		0.009		0.724

		9000.00		0.21%		15.97		127000.0		0.8993097216		114212.3		0.0018%		10.34%		9.34%		8.00%		0.40%		13.94%		1.00		16.08%		1.00		0.8993097216		0.009		0.206%		16.0		15.972		16.0		100.00%		0.002062228		0.009		0.774

		9500.00		0.22%		16.86		127000.0		0.9500597216		120657.6		0.0018%		10.34%		8.69%		8.00%		0.38%		13.51%		1.00		15.71%		1.00		0.9500597216		0.010		0.218%		16.9		16.860		16.9		100.00%		0.0021767962		0.010		0.825

		10000.00		0.23%		17.75		127000.0		1.0008097216		127102.8		0.0018%		10.34%		8.08%		8.00%		0.36%		13.13%		1.00		15.38%		1.00		1.0008097216		0.010		0.229%		17.7		17.747		17.7		100.00%		0.0022913645		0.010		0.876

		10500.00		0.24%		18.63		127000.0		1.0515597216		133548.1		0.0018%		10.34%		7.70%		8.00%		0.34%		12.90%		1.00		15.18%		1.00		1.0515597216		0.011		0.241%		18.6		18.634		18.6		100.00%		0.0024059327		0.011		0.927

		11000.00		0.25%		19.52		127000.0		1.1023097216		139993.3		0.0018%		10.34%		7.70%		8.00%		0.33%		12.90%		1.00		15.18%		1.00		1.1023097216		0.011		0.252%		19.5		19.522		19.5		100.00%		0.0025205009		0.011		0.977

		11500.00		0.26%		20.41		127000.0		1.1530597216		146438.6		0.0018%		10.34%		7.70%		8.00%		0.31%		12.90%		1.00		15.18%		1.00		1.1530597216		0.012		0.264%		20.4		20.409		20.4		100.00%		0.0026350691		0.012		1.028

		12000.00		0.27%		21.30		127000.0		1.2038097216		152883.8		0.0018%		10.34%		7.70%		8.00%		0.30%		12.90%		1.00		15.18%		1.00		1.2038097216		0.012		0.275%		21.3		21.296		21.3		100.00%		0.0027496373		0.012		1.079

		12500.00		0.29%		22.18		127000.0		1.2545597216		159329.1		0.0018%		10.34%		7.70%		8.00%		0.29%		12.90%		1.00		15.18%		1.00		1.2545597216		0.013		0.286%		22.2		22.184		22.2		100.00%		0.0028642056		0.013		1.130

		13000.00		0.30%		23.07		127000.0		1.3053097216		165774.3		0.0018%		10.34%		7.70%		8.00%		0.28%		12.90%		1.00		15.18%		1.00		1.3053097216		0.013		0.298%		23.1		23.071		23.1		100.00%		0.0029787738		0.013		1.180

		13500.00		0.31%		23.96		127000.0		1.3560597216		172219.6		0.0018%		10.34%		7.70%		8.00%		0.27%		12.90%		1.00		15.18%		1.00		1.3560597216		0.014		0.309%		24.0		23.959		24.0		100.00%		0.003093342		0.014		1.231

		14000.00		0.32%		24.85		127000.0		1.4068097216		178664.8		0.0018%		10.34%		7.70%		8.00%		0.26%		12.90%		1.00		15.18%		1.00		1.4068097216		0.014		0.321%		24.8		24.846		24.8		100.00%		0.0032079102		0.014		1.282

		14500.00		0.33%		25.73		127000.0		1.4575597216		185110.1		0.0018%		10.34%		7.70%		8.00%		0.25%		12.90%		1.00		15.18%		1.00		1.4575597216		0.015		0.332%		25.7		25.733		25.7		100.00%		0.0033224785		0.015		1.333

		15000.00		0.34%		26.62		127000.0		1.5083097216		191555.3		0.0018%		10.34%		7.70%		8.00%		0.24%		12.90%		1.00		15.18%		1.00		1.5083097216		0.015		0.344%		26.6		26.621		26.6		100.00%		0.0034370467		0.015		1.383

		15500.00		0.36%		27.51		127000.0		1.5590597216		198000.6		0.0018%		10.34%		7.70%		8.00%		0.23%		12.90%		1.00		15.18%		1.00		1.5590597216		0.016		0.355%		27.5		27.508		27.5		100.00%		0.0035516149		0.016		1.434

		16000.00		0.37%		28.40		127000.0		1.6098097216		204445.8		0.0018%		10.34%		7.70%		8.00%		0.22%		12.90%		1.00		15.18%		1.00		1.6098097216		0.016		0.367%		28.4		28.395		28.4		100.00%		0.0036661831		0.016		1.485

		16500.00		0.38%		29.28		127000.0		1.6605597216		210891.1		0.0018%		10.34%		7.70%		8.00%		0.22%		12.90%		1.00		15.18%		1.00		1.6605597216		0.017		0.378%		29.3		29.283		29.3		100.00%		0.0037807513		0.017		1.536

		17000.00		0.39%		30.17		127000.0		1.7113097216		217336.3		0.0018%		10.34%		7.70%		8.00%		0.21%		12.90%		1.00		15.18%		1.00		1.7113097216		0.017		0.390%		30.2		30.170		30.2		100.00%		0.0038953196		0.017		1.586

		17500.00		0.40%		31.06		127000.0		1.7620597216		223781.6		0.0018%		10.34%		7.70%		8.00%		0.20%		12.90%		1.00		15.18%		1.00		1.7620597216		0.018		0.401%		31.1		31.057		31.1		100.00%		0.0040098878		0.018		1.637

		18000.00		0.41%		31.94		127000.0		1.8128097216		230226.8		0.0018%		10.34%		7.70%		8.00%		0.20%		12.90%		1.00		15.18%		1.00		1.8128097216		0.018		0.412%		31.9		31.945		31.9		100.00%		0.004124456		0.018		1.688

		18500.00		0.42%		32.83		127000.0		1.8635597216		236672.1		0.0018%		10.34%		7.70%		8.00%		0.19%		12.90%		1.00		15.18%		1.00		1.8635597216		0.019		0.424%		32.8		32.832		32.8		100.00%		0.0042390242		0.019		1.739

		19000.00		0.44%		33.72		127000.0		1.9143097216		243117.3		0.0018%		10.34%		7.70%		8.00%		0.19%		12.90%		1.00		15.18%		1.00		1.9143097216		0.019		0.435%		33.7		33.719		33.7		100.00%		0.0043535925		0.019		1.789

		19500.00		0.45%		34.61		127000.0		1.9650597216		249562.6		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		1.00		15.18%		1.00		1.9650597216		0.020		0.447%		34.6		34.607		34.6		100.00%		0.0044681607		0.020		1.840

		20000.00		0.46%		35.49		127000.0		2.0158097216		256007.8		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		1.00		15.18%		1.00		2.0158097216		0.020		0.458%		35.5		35.494		35.5		100.00%		0.0045827289		0.020		1.891

		20500.00		0.47%		36.38		127000.0		2.0665597216		262453.1		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		1.00		15.18%		1.00		2.0665597216		0.021		0.470%		36.4		36.382		36.4		100.00%		0.0046972971		0.021		1.942

		21000.00		0.48%		37.27		127000.0		2.1173097216		268898.3		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		1.00		15.18%		1.00		2.1173097216		0.021		0.481%		37.3		37.269		37.3		100.00%		0.0048118654		0.021		1.992

		21500.00		0.49%		38.16		127000.0		2.1680597216		275343.6		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		1.00		15.18%		1.00		2.1680597216		0.022		0.493%		38.2		38.156		38.2		100.00%		0.0049264336		0.022		2.043

		22000.00		0.50%		39.04		127000.0		2.2188097216		281788.8		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		1.00		15.18%		1.00		2.2188097216		0.022		0.504%		39.0		39.044		39.0		100.00%		0.0050410018		0.022		2.094

		22500.00		0.52%		39.93		127000.0		2.2695597216		288234.1		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		1.00		15.18%		1.00		2.2695597216		0.023		0.516%		39.9		39.931		39.9		100.00%		0.00515557		0.023		2.145

		23000.00		0.53%		40.82		127000.0		2.3203097216		294679.3		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		1.00		15.18%		1.00		2.3203097216		0.023		0.527%		40.8		40.818		40.8		100.00%		0.0052701382		0.023		2.195

		23500.00		0.54%		41.71		127000.0		2.3710597216		301124.6		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.3710597216		0.024		0.538%		41.7		41.706		41.7		100.00%		0.0053847065		0.024		2.246

		24000.00		0.55%		42.59		127000.0		2.4218097216		307569.8		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.4218097216		0.024		0.550%		42.6		42.593		42.6		100.00%		0.0054992747		0.024		2.297

		24500.00		0.56%		43.48		127000.0		2.4725597216		314015.1		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.4725597216		0.025		0.561%		43.5		43.480		43.5		100.00%		0.0056138429		0.025		2.348

		25000.00		0.57%		44.37		127000.0		2.5233097216		320460.3		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		1.00		15.18%		1.00		2.5233097216		0.025		0.573%		44.4		44.368		44.4		100.00%		0.0057284111		0.025		2.398





































































































































































































Table 2Cs 40 Metric

		Table 2 Helix Dosage  Class:				A

		Helix 5-25

		Assumptions												Effect of section thickness on dosage rate								Max		Min

		Orientation Number		0.889										Sections 6" and larger the difference is 								0.79%		0.51%

		Bond ratio		1										Sections between 5" & 6" the difference is								1.13%		0.73%

		Beta		0.0										Sections between 4" & 5" the difference is								1.74%		1.12%

		Test area		3870.96		mm2								Sections between 3" & 4" the difference is

		Width		1000.00		mm

		Fy		500		Mpa								Sections between 2" & 3" the difference is

		Helix Density		7745.2		kg/m3								Sections between 1" & 2" the difference is

		f'c		40		Mpa

		αh		16.129		mm2

		COV Computation

		A.  Dosage computation Products 						Value		Std Dev

		Ahf		Helix Test Area				0.2037023		0.00000362

		Hl		Helix Linear Term				101.50		10.5

		h		Height				127.00		10.16								calculated values				0.00%		0.00%

		Ho		Helix Orientation variation				(see below)



		B.  Model Constant (F-hc)

		Hc		Helix Model Constant, lb				-538.8		458.30

		C.  Tension Zone (h-c)

		h-c		Tension zone		0.00%		(not used)		10.5





																																										(NOT USED)

		Nominal												COV analysis																		Factored 
(w/o h)								Factored

														A. Dosage computation products								B. Model constants		w/o h				with h												without thickness		with thickness

		Number of Helix Helix Per Unit Area in Tension (#/m2)		Volume Fraction		Helix Dosage (kg/m3)		Tension zone area using unit width
(mm2)		Tensile unit force
(Mpa)		Tensile force, FH
(N/m)		Ahf		Hl		Ho		h		Hc		SRSS		ɸH		SRSS		ɸH		ɸTensile unit force
(Mpa)		# of Helix per unit area, Hu
(#/mm2)		Volume Fraction		Helix Dosage (kg/m3)		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		Corrected Helix Dosage (lb/yd) for Phi and Beta Above		% change		Volume Fraction		Number of Helix Per Unit Area in Tension (Helix/in2)		ɸTensile unit force
(psi)

		2000.00		0.05%		3.55		127000.0		0.23		29270.5		0.0018%		10.34%		25.00%		8.00%		1.57%		27.10%		1.00		28.26%		1.00		0.2304763883		0.002		0.046%		3.5494		3.549		3.5		100.00%		0.0004582729		0.002		0.064

		2500.00		0.06%		4.44		127000.0		0.28		35715.8		0.0018%		10.34%		24.00%		8.00%		1.28%		26.16%		1.00		27.36%		1.00		0.2812263883		0.003		0.057%		4.4		4.437		4.4		100.00%		0.0005728411		0.003		0.115

		3000.00		0.07%		5.32		127000.0		0.33		42161.0		0.0018%		10.34%		22.32%		8.00%		1.09%		24.62%		1.00		25.89%		1.00		0.3319763883		0.003		0.069%		5.3		5.324		5.3		100.00%		0.0006874093		0.003		0.165

		3500.00		0.08%		6.21		127000.0		0.38		48606.3		0.0018%		10.34%		20.75%		8.00%		0.94%		23.21%		1.00		24.55%		1.00		0.3827263883		0.004		0.080%		6.2		6.211		6.2		100.00%		0.0008019776		0.004		0.216

		4000.00		0.09%		7.10		127000.0		0.43		55051.5		0.0018%		10.34%		19.30%		8.00%		0.83%		21.91%		1.00		23.33%		1.00		0.4334763883		0.004		0.092%		7.1		7.099		7.1		100.00%		0.0009165458		0.004		0.267

		4500.00		0.10%		7.99		127000.0		0.48		61496.8		0.0018%		10.34%		17.95%		8.00%		0.75%		20.73%		1.00		22.22%		1.00		0.4842263883		0.005		0.103%		8.0		7.986		8.0		100.00%		0.001031114		0.005		0.318

		5000.00		0.11%		8.87		127000.0		0.53		67942.0		0.0018%		10.34%		16.69%		8.00%		0.67%		19.65%		1.00		21.22%		1.00		0.5349763883		0.005		0.115%		8.9		8.874		8.9		100.00%		0.0011456822		0.005		0.368

		5500.00		0.13%		9.76		127000.0		0.59		74387.3		0.0018%		10.34%		15.53%		8.00%		0.62%		18.67%		1.00		20.31%		1.00		0.5857263883		0.006		0.126%		9.8		9.761		9.8		100.00%		0.0012602504		0.006		0.419

		6000.00		0.14%		10.65		127000.0		0.64		80832.5		0.0018%		10.34%		14.44%		8.00%		0.57%		17.77%		1.00		19.49%		1.00		0.6364763883		0.006		0.137%		10.6		10.648		10.6		100.00%		0.0013748187		0.006		0.470

		6500.00		0.15%		11.54		127000.0		0.69		87277.8		0.0018%		10.34%		13.43%		8.00%		0.53%		16.96%		1.00		18.75%		1.00		0.6872263883		0.007		0.149%		11.5		11.536		11.5		100.00%		0.0014893869		0.007		0.521

		7000.00		0.16%		12.42		127000.0		0.74		93723.0		0.0018%		10.34%		12.49%		8.00%		0.49%		16.22%		1.00		18.09%		1.00		0.7379763883		0.007		0.160%		12.4		12.423		12.4		100.00%		0.0016039551		0.007		0.571

		7500.00		0.17%		13.31		127000.0		0.79		100168.3		0.0018%		10.34%		11.61%		8.00%		0.46%		15.56%		1.00		17.50%		1.00		0.7887263883		0.008		0.172%		13.3		13.310		13.3		100.00%		0.0017185233		0.008		0.622

		8000.00		0.18%		14.20		127000.0		0.84		106613.5		0.0018%		10.34%		10.80%		8.00%		0.43%		14.96%		1.00		16.97%		1.00		0.8394763883		0.008		0.183%		14.2		14.198		14.2		100.00%		0.0018330916		0.008		0.673

		8500.00		0.19%		15.09		127000.0		0.89		113058.8		0.0018%		10.34%		10.05%		8.00%		0.41%		14.43%		1.00		16.50%		1.00		0.8902263883		0.009		0.195%		15.1		15.085		15.1		100.00%		0.0019476598		0.009		0.724

		9000.00		0.21%		15.97		127000.0		0.94		119504.0		0.0018%		10.34%		9.34%		8.00%		0.38%		13.94%		1.00		16.08%		1.00		0.9409763883		0.009		0.206%		16.0		15.972		16.0		100.00%		0.002062228		0.009		0.774

		9500.00		0.22%		16.86		127000.0		0.99		125949.3		0.0018%		10.34%		8.69%		8.00%		0.36%		13.51%		1.00		15.70%		1.00		0.9917263883		0.010		0.218%		16.9		16.860		16.9		100.00%		0.0021767962		0.010		0.825

		10000.00		0.23%		17.75		127000.0		1.04		132394.5		0.0018%		10.34%		8.08%		8.00%		0.35%		13.13%		1.00		15.38%		1.00		1.0424763883		0.010		0.229%		17.7		17.747		17.7		100.00%		0.0022913645		0.010		0.876

		10500.00		0.24%		18.63		127000.0		1.09		138839.8		0.0018%		10.34%		7.70%		8.00%		0.33%		12.90%		1.00		15.18%		1.00		1.0932263883		0.011		0.241%		18.6		18.634		18.6		100.00%		0.0024059327		0.011		0.927

		11000.00		0.25%		19.52		127000.0		1.14		145285.0		0.0018%		10.34%		7.70%		8.00%		0.32%		12.90%		1.00		15.18%		1.00		1.1439763883		0.011		0.252%		19.5		19.522		19.5		100.00%		0.0025205009		0.011		0.977

		11500.00		0.26%		20.41		127000.0		1.19		151730.3		0.0018%		10.34%		7.70%		8.00%		0.30%		12.90%		1.00		15.18%		1.00		1.1947263883		0.012		0.264%		20.4		20.409		20.4		100.00%		0.0026350691		0.012		1.028

		12000.00		0.27%		21.30		127000.0		1.25		158175.5		0.0018%		10.34%		7.70%		8.00%		0.29%		12.90%		1.00		15.18%		1.00		1.2454763883		0.012		0.275%		21.3		21.296		21.3		100.00%		0.0027496373		0.012		1.079

		12500.00		0.29%		22.18		127000.0		1.30		164620.8		0.0018%		10.34%		7.70%		8.00%		0.28%		12.90%		1.00		15.18%		1.00		1.2962263883		0.013		0.286%		22.2		22.184		22.2		100.00%		0.0028642056		0.013		1.130

		13000.00		0.30%		23.07		127000.0		1.35		171066.0		0.0018%		10.34%		7.70%		8.00%		0.27%		12.90%		1.00		15.18%		1.00		1.3469763883		0.013		0.298%		23.1		23.071		23.1		100.00%		0.0029787738		0.013		1.180

		13500.00		0.31%		23.96		127000.0		1.40		177511.3		0.0018%		10.34%		7.70%		8.00%		0.26%		12.90%		1.00		15.18%		1.00		1.3977263883		0.014		0.309%		24.0		23.959		24.0		100.00%		0.003093342		0.014		1.231

		14000.00		0.32%		24.85		127000.0		1.45		183956.5		0.0018%		10.34%		7.70%		8.00%		0.25%		12.90%		1.00		15.18%		1.00		1.4484763883		0.014		0.321%		24.8		24.846		24.8		100.00%		0.0032079102		0.014		1.282

		14500.00		0.33%		25.73		127000.0		1.50		190401.8		0.0018%		10.34%		7.70%		8.00%		0.24%		12.90%		1.00		15.18%		1.00		1.4992263883		0.015		0.332%		25.7		25.733		25.7		100.00%		0.0033224785		0.015		1.333

		15000.00		0.34%		26.62		127000.0		1.55		196847.0		0.0018%		10.34%		7.70%		8.00%		0.23%		12.90%		1.00		15.18%		1.00		1.5499763883		0.015		0.344%		26.6		26.621		26.6		100.00%		0.0034370467		0.015		1.383

		15500.00		0.36%		27.51		127000.0		1.60		203292.3		0.0018%		10.34%		7.70%		8.00%		0.23%		12.90%		1.00		15.18%		1.00		1.6007263883		0.016		0.355%		27.5		27.508		27.5		100.00%		0.0035516149		0.016		1.434

		16000.00		0.37%		28.40		127000.0		1.65		209737.5		0.0018%		10.34%		7.70%		8.00%		0.22%		12.90%		1.00		15.18%		1.00		1.6514763883		0.016		0.367%		28.4		28.395		28.4		100.00%		0.0036661831		0.016		1.485

		16500.00		0.38%		29.28		127000.0		1.70		216182.8		0.0018%		10.34%		7.70%		8.00%		0.21%		12.90%		1.00		15.18%		1.00		1.7022263883		0.017		0.378%		29.3		29.283		29.3		100.00%		0.0037807513		0.017		1.536

		17000.00		0.39%		30.17		127000.0		1.75		222628.0		0.0018%		10.34%		7.70%		8.00%		0.21%		12.90%		1.00		15.18%		1.00		1.7529763883		0.017		0.390%		30.2		30.170		30.2		100.00%		0.0038953196		0.017		1.586

		17500.00		0.40%		31.06		127000.0		1.80		229073.3		0.0018%		10.34%		7.70%		8.00%		0.20%		12.90%		1.00		15.18%		1.00		1.8037263883		0.018		0.401%		31.1		31.057		31.1		100.00%		0.0040098878		0.018		1.637

		18000.00		0.41%		31.94		127000.0		1.85		235518.5		0.0018%		10.34%		7.70%		8.00%		0.19%		12.90%		1.00		15.18%		1.00		1.8544763883		0.018		0.412%		31.9		31.945		31.9		100.00%		0.004124456		0.018		1.688

		18500.00		0.42%		32.83		127000.0		1.91		241963.8		0.0018%		10.34%		7.70%		8.00%		0.19%		12.90%		1.00		15.18%		1.00		1.9052263883		0.019		0.424%		32.8		32.832		32.8		100.00%		0.0042390242		0.019		1.739

		19000.00		0.44%		33.72		127000.0		1.96		248409.0		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		1.00		15.18%		1.00		1.9559763883		0.019		0.435%		33.7		33.719		33.7		100.00%		0.0043535925		0.019		1.789

		19500.00		0.45%		34.61		127000.0		2.01		254854.3		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		1.00		15.18%		1.00		2.0067263883		0.020		0.447%		34.6		34.607		34.6		100.00%		0.0044681607		0.020		1.840

		20000.00		0.46%		35.49		127000.0		2.06		261299.5		0.0018%		10.34%		7.70%		8.00%		0.18%		12.90%		1.00		15.18%		1.00		2.0574763883		0.020		0.458%		35.5		35.494		35.5		100.00%		0.0045827289		0.020		1.891

		20500.00		0.47%		36.38		127000.0		2.11		267744.8		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		1.00		15.18%		1.00		2.1082263883		0.021		0.470%		36.4		36.382		36.4		100.00%		0.0046972971		0.021		1.942

		21000.00		0.48%		37.27		127000.0		2.16		274190.0		0.0018%		10.34%		7.70%		8.00%		0.17%		12.90%		1.00		15.18%		1.00		2.1589763883		0.021		0.481%		37.3		37.269		37.3		100.00%		0.0048118654		0.021		1.992

		21500.00		0.49%		38.16		127000.0		2.21		280635.3		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		1.00		15.18%		1.00		2.2097263883		0.022		0.493%		38.2		38.156		38.2		100.00%		0.0049264336		0.022		2.043

		22000.00		0.50%		39.04		127000.0		2.26		287080.5		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		1.00		15.18%		1.00		2.2604763883		0.022		0.504%		39.0		39.044		39.0		100.00%		0.0050410018		0.022		2.094

		22500.00		0.52%		39.93		127000.0		2.31		293525.8		0.0018%		10.34%		7.70%		8.00%		0.16%		12.90%		1.00		15.18%		1.00		2.3112263883		0.023		0.516%		39.9		39.931		39.9		100.00%		0.00515557		0.023		2.145

		23000.00		0.53%		40.82		127000.0		2.36		299971.0		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.3619763883		0.023		0.527%		40.8		40.818		40.8		100.00%		0.0052701382		0.023		2.195

		23500.00		0.54%		41.71		127000.0		2.41		306416.3		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.4127263883		0.024		0.538%		41.7		41.706		41.7		100.00%		0.0053847065		0.024		2.246

		24000.00		0.55%		42.59		127000.0		2.46		312861.5		0.0018%		10.34%		7.70%		8.00%		0.15%		12.90%		1.00		15.18%		1.00		2.4634763883		0.024		0.550%		42.6		42.593		42.6		100.00%		0.0054992747		0.024		2.297

		24500.00		0.56%		43.48		127000.0		2.51		319306.8		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		1.00		15.18%		1.00		2.5142263883		0.025		0.561%		43.5		43.480		43.5		100.00%		0.0056138429		0.025		2.348

		25000.00		0.57%		44.37		127000.0		2.56		325752.0		0.0018%		10.34%		7.70%		8.00%		0.14%		12.90%		1.00		15.18%		1.00		2.5649763883		0.025		0.573%		44.4		44.368		44.4		100.00%		0.0057284111		0.025		2.398






































































































































































































