
Standard Edition Section Background Question Reply
1102 7th Edition 4.8.1.3 As per ASME B31.4 the design factor used for the basic wall thickness calculation 

is 0.72; however, Paragraph 402.3.2 (e) clearly states that the maximum allowable 
effective stress as combined in API RP 1102 shall not exceed 90% SMYS or a 
design factor of 0.9. The examples contained in API 1102 are both for liquid lines 
and use 0.72 as the design factor for checking wall thickness against internal 
pressure and for checking effective stress.  This distinction between the two design 
factors begins to make a significant difference on gas pipelines with lower design 
factors required for basic wall thickness calculations in higher class locations.

Is it the intent of API RP 1102 that the same design factor be 
used for checking both as shown in the examples?

In this response, we refer to ASME B31.4-2006, API RP 1102, 7th ed. and the current 49 CFR 195 pipeline 
safety regulations.

• Section 402.3.1(a) of ASME B31.4 (2006) states that the design factor shall not be greater than 0.72 and 
Section 402.3.1(h) of ASME B31.4 (2006) states that users may elect to use a design factor of less than 
0.72. 
• 49 CFR 195.106 also uses a design factor in the Barlow formula of 0.72 and stipulates the use of lower 
design factors in certain circumstances.  CFR 195 does not specify any further design factors with regard to 
external loading or effective stress but 195.108 requires that external pressure must be accounted for and 
195.110 refers to B31.4 section 419 to account for Expansion and Flexibility with regard to external loads.
• RP 1102 requires two (2) checks for allowable stress:
1. Paragraph 4.8.1.1 describes the check for circumferential stress due to internal pressurization using the 
Barlow formula.  It states “F is the design factor chosen in accordance with 49 Code of Federal Regulations 
Part 192.111 or Part 195.106.”
2. Paragraph 4.8.1.3 provides a formula for Total Effective Stress but does not define what the design 
factor, F, is.  It states that “the Design Factor, F, be consistent with standard practice or code requirements.”
• The question correctly quotes B31.4 paragraph 402.3.2(e) which specifies a total combined stress as 
combined in the above paragraph of 1102 of 0.90SMYS.

The statement in RP 1102 Section 4.8.1.3 is accurate in its simple language and intent that “the Design 
Factor, F, be consistent with standard practice or code requirements.  The two examples in RP 1102 use 
0.72 as a design factor to illustrate the process of checking combined loading at cased and uncased 
crossings.  The examples do not reference or use the design factor for combined stress in B31.4 paragraph 
402.3.2(e) for simplicity of the example and to allow for changes reflected in CFR regulations.  These are 
merely examples for illustration purposes only.  They are not considered exclusive or exhaustive in nature.  
Sound business, scientific, engineering, and safety judgment should be used in employing the information 
contained in the document.  Regulatory authorities having jurisdiction in this area should be consulted.

1102 7th Edition 2 In Section 2.1, F is defined as "Design Factor chosen in accordance with 
standard practice or code requirement". - In Section 4.5 Design and 
Section 2.2 Equations, Equations 8 (a or b), 13 through 20, all use this 
design Factor, F. - In Section 4.8.1.3 for combined, effective stress, it says 
the designer should use values for F that are consistent with standard 
practice or code requirements. -In Annex B Uncased Design Example 
Problems, both examples for highway and railroad crossings are 
conducted with F = 0.72. Barring that these are only examples and 
considering the points I've highlighted above, I am still unclear of a 
standard practice or code requirement that would use 0.72, and above that,
have railroads and highways set to the same value. My current research in 
this matter has led me to CSA and CFR standards for Canada and USA 
pipeline project when designing steel pipelines. The design factors are 
both similar, where CSA Z662 has a 0.8 factor multiplied by the location re-
rating factor for each class location, the product of which matches what 
factors are used in US projects. An example of F = 0.6 for highway and F = 
0.5 for railroads in Class 1 locations is a good start. Based on these 
'consistent with standard practice or code requirements', it is confusing to 
complete the API 1102 practice. F is used in the Barlow check, which is 
useful for a minimum wall thickness to input for further calculations. I come 
to my issue once I have my combined, effective stress check in equation 
13: Seff =< SMYS x F. If this F is the same as one used in the Barlow 
check, then the resulting increase in pipe wall thickness is effected to the 
extreme.

There are different Fs to be applied in a single design, 
such as F=0.6 for highway crossing Barlow check, then F 
= 0.8 or 0.9 for effective stress check? I am not assigning 
appropriate design Factor F to start with? Where 0.6 is 
not applicable for a typical, CDN/US, highway crossing 
conducted in API 1102, but more applicable for a 
separate circumferential stress check based on the 
appropriate standard?

API 1102 recognizes the use of a design factor as an industry best practice and in some cases a 
regulatory requirement of the pipeline operator. It is not the intent of API 1102 to provide a 
recommended numerical value for the design factor. The examples provided in Annex B provide 
the reader an example of the API 1102 process of evaluating the stresses on an uncased liquid 
pipeline crossing. It is recommended that the designer select the design factor based on known 
information concerning the pipeline and the crossing, the regulatory requirements of the 
operator, and/or references provided in API 1102 (i.e. ASME).

1102 7th Edition Figure 3 With reference to Figure 3 Stiffness Factor For Earth Load Circumferential 
Stress.  The scale for k does not appear to be linear. 

There is a different scale range for 
 0 - 1000 (9 mm per 1000) and 
1000 - 12000 (6 mm per 1000)

Is this deliberate or an error? How should the figure be 
used?

Yes.   The reproduction of the Figure 3 is in error. The stiffness factor (i.e. Y-axis) is meant to be 
linear from 0 to 12000. 

1102 7th Edition Table A-3 Referring to API Seventh Edition Dec 2007 and ASME B31.8 -2012. Why is the steel thermal expansion as specified in your 
RP as (1.6-1.9 x10-5 C°) where at ASME B31.8 specified 
as (1.17X10-5) which one is correct and which one I 
should use for API 1102 Road crossing calculation?

API 1102 has been corrected in the ERRATA 5, dated March 2014.  The applicable except from 
the errata is:
       Replace the conversion to Centigrade:
                              (1.6 – 1.9 × 10–5) 
                              with 
                             (10.8 – 12.6 × 10-6)
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