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Development of “Steel Pipe for Crossing Fault (SPF)”
Using Buckling Pattern for Water Pipelines
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Abstract:

JFE Engineering has developed “Steel Pipe for Crossing Fault (SPF),” which can absorb extremely large fault
displacement in order to secure the seismic safety of water pipelines crossing faults. Installation of plural SPF
deformation nodes (buckling pattern sections) in straight pipes before and after a fault enables control of the location
and mode of deformation in the pipeline when absorbing fault displacement. This function makes it possible to
maintain inner section of the pipe, and thereby maintain the water supply with no leakage, even in very large

earthquakes with ground transformation of several meters around the fault plane.
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Fig.1 Deformation of buried pipeline caused by fault dis-
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Fig. 2 Deformation mode of cylindrical shell under axial
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Fig.3 Specification of designed buckling pattern
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Fig.4 Crack initiation mechanism of steel pipe bending
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Fig.5 Analytical model for the selection of the best specifi-
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Fig. 6 Calculation results of contact angle for several wave
height, H and half wavelength of buckling, Lw
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Photo 2 Deformation of test pipe at contact angle of inner wall
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Fig. 7 Relation between bending loads and bending angles
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Fig. 8 Model of case study
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Table 1 Basic conditions for case study

Nominal diameter 2 400A
Wall thickness 21 mm

Steel pipe Material SS400
Young's modulus 2.0 10° N/mm’
Yield stress 225 N/mm’
Fault type Reverse

Fault Fault angle 74°

Fault displacement 1.440 m
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Fig. 9 Plastic hinges on pipe crossing fault
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Fig. 10 Design method for the required number of buckling
pattern
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Fig. 11 Deformation of designed buckling patterns in the case
study
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Deformaition of designed buckling pattern
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