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Study on Collapse Buckling of Diverse Diameter-Thickness Ratio Subsea Pipeline

FENG Hao'>, MA Chao'?>, WANG Youfa®, LIU Tian'?
(1. China Petroleum Pipeline Engineering Corporation, Langfang 065099, China; 2. Offshore Engineering Key Laboratory of China National
Petroleum Corporation, Langfang 065099, China; 3. Construction Project Management Branch, Pipe China,
Langfang 065001, China)

Abstract: In order to study the collapse buckling characteristics of diverse diameter—thickness ratio subsea pipelines, DNV code, finite
element simulation and large-scale pressure chamber model test were used to calculate the external pressure bearing capacity of subsea
pipelines with different diameter-thickness ratios. The applicability of DNV collapse buckling calculation method to diverse diameter-
thickness ratio pipelines was discussed. And the collapse buckling design method of low diameter-thickness ratio subsea pipeline was
optimized. The results show that the critical collapse buckling pressure of low diameter-thickness ratio pipeline is more sensitive to the
change of diameter-thickness ratio. The critical collapse buckling pressure of low diameter-thickness ratio pipeline calculated by DNV is
too small. When carrying out the collapse buckling design of deep-water pipeline, it is recommended to do model test combined with finite
element simulation to calculate the collapse buckling bearing capacity.

Key words: deep water pipeline; collapse buckling; diameter—thickness ratio; finite element simulation; model test



