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Disclaimer 
 
Please read the following carefully: 

This software and this document have been developed and checked for correctness and accuracy by SST 
Systems, Inc. (SST) and InfoPlant Technologies Pvt. Ltd. (InfoPlant). However, no warranty, expressed or 
implied, is made by SST and InfoPlant as to the accuracy and correctness of this document or the functioning of 
the software and the accuracy, correctness and utilization of its calculations. 

Users must carry out all necessary tests to assure the proper functioning of the software and the applicability of 
its results. All information presented by the software is for review, interpretation, approval and application by a 
Registered Professional Engineer. 

CAEPIPE is a trademark of SST and InfoPlant. 
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Annexure A 

ANSI B31.8 (2007) 



 

 

B31.8 (2007) 
Allowable Pressure 
For straight pipes and bends (including closely spaced and widely spaced miter bends), the allowable 
pressure is calculated from para. 841.11. 
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where 

P = allowable pressure 

S = specified minimum yield strength from para. 841.11(a) 

E = longitudinal joint factor (input as material property), obtained from Table 841.115A 

ta = available thickness for pressure design  

  = tn × (1 - mill tolerance/100) - corrosion allowance 

(Any additional thickness required for threading, grooving, erosion, corrosion, etc., should be included 
in corrosion allowance.) 

tn = nominal pipe thickness 

D = outside diameter 

F = construction type design factor, obtained from Tables 841.114A and 841.114B 

T = temperature derating factor, obtained from Table 841.116A (also see para 841.116) 

Stress due to Sustained and Occasional Loads (Unrestrained Piping) 
The sum of longitudinal pressure stress and the bending stress due to external loads, such as weight 
of the pipe and contents, seismic or wind, etc. is calculated according to paras. 833.6 (a), 833.6 (b), 
833.2 (b) along with 805.233, 833.2 (d), 833.2 (e) and 833.2 (f). 

Please note, the “include axial force in stress calculations” option is turned ON by default for ANSI 
B31.8. 

Sustained Stress SL (required to compute Expansion Stress Allowable SA): 
For Pipes and Long Radius Bends 
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For other Fittings or Components. 
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Sustained + Occasional Stress SLO: 
For Pipes and Long Radius Bends 
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For Fittings or Components 
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where 

P = maximum operating pressure = max (P1, P2, P3) 

Ppeak = Peak pressure factor x P 

D = outside diameter 

tn = nominal thickness 

=ii  in-plane stress intensification factor; the product ii75.0  shall not be less than 1.0 

=oi  out-of-plane stress intensification factor; the product oi75.0 shall not be less than 1.0 

=iM  in-plane bending moment 

=oM  out-of-plane bending moment 

Mt = torsional moment 

Z = uncorroded section modulus; for reduced outlets, effective section modulus 

R = axial force component for external loads 

A = corroded cross-section area (i.e., after deducting for corrosion) 

S = specified minimum yield strength from para. 841.11(a) 

T = temperature derating factor, obtained from Table 841.116A (also see para 841.116) 

Note:  

Young’s modulus of elasticity corresponding to the lowest operating temperature 
[=min(T1,T2,T3,Tref)] is used to form the stiffness matrix for Sustained and Occasional load 
calculations. 

Expansion Stress (Unrestrained Piping) 
The stress (SE) due to thermal expansion is calculated from para.833.8. 
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=bS resultant bending stress = 
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=tS torsional stress = 
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Mt = torsional moment 

Z = uncorroded section modulus; for reduced outlets, effective section modulus 

Please note, “Liberal allowable” option is always turned ON for ANSI B31.8. 
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=f  stress range reduction factor = 6/N0.2, where N = number of equivalent full range cycles 

where f <= 1.0 (from para 833.8 (b)). 



 

 

Sc = 0.33SuT at the minimum installed or operating temperature  

Sh = 0.33SuT at the maximum installed or operating temperature 

where 

Su = specified minimum ultimate tensile strength = 1.5 Sy (assumed), and 

Sy = specified minimum yield strength as per para. 841.11(a) 

T = temperature derating factor, obtained from Table 841.116A (also see para 841.116) 

Note:  

Young’s modulus of elasticity corresponding to the lowest operating temperature 
[=min(T1,T2,T3,Tref)] is used to form the stiffness matrix for Expansion load calculations. 

Stress due to Sustained, Thermal and Occasional Loads (Restrained Piping) 
The Net longitudinal stress (SL) due to sustained, thermal expansion and occasional loads for 
restrained piping is calculated from para. 833.3. 
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where 

Internal pressure stress = 
n

p t
PDS
2
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Thermal expansion stress = )( oiT TTES −= α  
 
Nominal bending stress SB from Weight and / or other External loads for  

For Pipes and Long Radius Bends 
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For other Fittings or Components. 
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Stress due to axial loading (other than temperature and pressure) = 
A
RS X =  

Where 

P = maximum operating pressure = max(P1,P2,P3) 

D = outside diameter 

tn = nominal thickness 

=ii  in-plane stress intensification factor; the product ii75.0  shall not be less than 1.0 

=oi  out-of-plane stress intensification factor; the product oi75.0 shall not be less than 1.0 

=iM  in-plane bending moment 

=oM  out-of-plane bending moment 

Mt = torsional moment 

R = axial force component for external loads 



 

 

A = corroded cross-sectional area 

Z = uncorroded section modulus; for reduced outlets, effective section modulus 

S = Specified Minimum Yield Strength (SMYS) from para 841.11 (a) 

T = Temperature derating factor from Table 841.116A 

E = Young’s modulus at ambient (reference) temperature 

Ti = installation temperature = Tref in CAEPIPE 

To = warmest or coldest operating temperature 

=α coefficient of thermal expansion at To defined above 



 

 

 



 

 

 



 

 

 



 

 

 



 

 



 

 

 

 

 

 

 

 

Annexure B 

Thickness and Section Modulus used in Weight, Pressure 
and Stress Calculations for ANSI B31.x Codes



 

 

Particulars Allowable Pressure Pipe Weight Sustained Stress Expansion Stress Occasional Stress 
B31.1 (2007) 

Pipe Thickness 
used 
 

Nominal Thk. x (1-mill 
tolerance/100) – Corrosion 
allowance 

Nominal Thickness Nominal Thickness - Nominal Thickness 

Section 
Modulus used - - 

Uncorroded Section 
Modulus; 
For Branch, effective 
section modulus 

Uncorroded Section 
Modulus; 
For Branch, effective section 
modulus 

Uncorroded Section 
Modulus; 
For Branch, effective 
section modulus 

B31.3 (2008) 

Pipe Thickness 
used 
 

Nominal Thk. x (1-mill 
tolerance/100) – Corrosion 
allowance 

Nominal Thickness Nominal Thickness - 
Corrosion allowance - Nominal Thickness – 

Corrosion allowance 

Section 
Modulus used - - 

Corroded Section 
Modulus; 
For Branch, effective 
section modulus 

Uncorroded Section 
Modulus; 
For Branch, effective section 
modulus 

Corroded Section 
Modulus; 
For Branch, effective 
section modulus 

B31.4 (2006) 

Pipe Thickness 
used 
 

Nominal Thk – Corrosion 
allowance Nominal Thickness Nominal Thickness - Nominal Thickness 

Section 
Modulus used - - 

Uncorroded Section 
Modulus; 
For Branch, effective 
section modulus 

Uncorroded Section 
Modulus; 
For Branch, effective section 
modulus 

Uncorroded Section 
Modulus; 
For Branch effective 
section modulus 

B31.5 (2001) 

Pipe Thickness 
used 

Nominal Thk. x (1-mill 
tolerance/100) – Corrosion 

Nominal Thickness Nominal Thickness - Nominal Thickness 



 

 

Particulars Allowable Pressure Pipe Weight Sustained Stress Expansion Stress Occasional Stress 
 allowance 

Section 
Modulus used - - 

Uncorroded Section 
Modulus; 
For Branch, effective 
section modulus 

Uncorroded Section 
Modulus; 
For Branch, effective section 
modulus 

Uncorroded Section 
Modulus; 
For Branch, effective 
section modulus 

B31.8 (2007) 

Pipe Thickness 
used 
 

Nominal Thk. x (1-mill 
tolerance/100) – Corrosion 
allowance 

Nominal Thickness Nominal Thickness - Nominal Thickness 

Section 
Modulus used - - 

Uncorroded Section 
Modulus; 
For Branch, effective 
section modulus 

Uncorroded Section 
Modulus; 
For Branch, effective section 
modulus 

Uncorroded Section 
Modulus; 
For Branch, effective 
section modulus 

 
Note: 
1. Corrosion allowance includes thickness required for threading, grooving, erosion, corrosion etc. 
 
2. Uncorroded section modulus = section modulus calculated using the nominal thickness. 
 
3. Corroded section modulus = section modulus calculated using the “corroded thickness” 

Corroded thickness = nominal thickness – corrosion allowance 
 

4. Effective section modulus = section modulus calculated using effective branch thickness, which is lesser of iitb or th 
where, tb = branch nominal thickness, th = header nominal thickness, ii = in-plane SIF at branch 

 


