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Abstract:
High-strain linepipes provide excellent strain capac-

ity to withstand axial compression and bending defor-
mation. Assuming the outside diameter, the wall thick-
ness and the design factor of the linepipe as 762 mm, 
15.6 mm, and 0.4, respectively, critical compressive 
strain of the X80-grade linepipe can be estimated to be 
2.0% which is approximately 1.5 times larger than that 
of a conventional X80-grade pipe. The excellent strain 
capacity enables us to reduce construction costs and 
ensure integrity of buried pipelines in seismic areas and 
cold regions. 

1.	 Introduction 

The long-distance and high-pressure trends in natu-
ral gas pipelines have generated a demand for higher-
strength linepipes1). A high-pressure gas pipeline proj-
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(Table 1). 
Ground Motion  Level-1 normally occurs once or 
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3.2	 Strain Capacity to Withstand Bending

Under present circumstances, there are no analytical 
solutions for determining the critical compressive strain 
in bending deformation. Some empirical formulas based 
on bending test data have been proposed10). Figure 2 
shows the critical compressive strain curves calculated 
by representative empirical formulas. In the HGPL 
design codes, the design formulas for the critical strain 
of compression bending are also applied to bending 
deformation. The figure also shows the critical compres-
sive strain curves determined by the JGA formula. The 
data shown are the results of an experiment on pipes of 
grade X65 and under carried out abroad10). The experi-
mental data and empirical formulas do not correspond to 
each other individually, but each empirical formula can 
be defined by the corresponding lower bound envelope 
of every set up the experimental data10). Rather than 
describing each empirical formula, this section offers a 
general formula to express all of them:
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where, A and m are a constant and exponent obtained 
from the experimental data.

Figure 3 compares the critical compressive strains 
in the D/t ratio of 40 to 70. The values of “Classical 
elastic” are larger then the values obtained by other 
empirical formulas. The other empirical formulas obtain 
almost the same values, though with small differences. 
A comparison of the experimental data at the same D/t 
ratio reveals great differences in the strain capacity. The 
authors also note that some of the experimental values 
are smaller than the values obtained by the empirical 
formulas. 

4.	 Strain-Based
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