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Stress distribution and fracture pattern analysis of spherical LNG storage tank
dome caused by thermal load

Zhu Xingji’ Cheng Xudong® Peng Wenshan® Goangseup Zi’

(V. Department of Civil. Environmental & Architectural Engineering . Korea University . Seoul 136-701. Korea:

2. College of Pipeline and Civii Engineering . China University of Petroleum . Shandong Qingdao 266380, China)

Abstract:In large-scale NG storage tanks. the temperature difference hetween the inner and outer surfaces of tank dome eauses ~ub-
stannal thermal stress. whieh sigilicantly affects crack development and stress distribution m the dome. Convennional caleulation
method for thermal siress distribution in spherieal shell struciure 18 complex. In this studys a sfress superposttion method 18 pro-
posed {or approximate calculation of streas distribution in tank dome. n order 1o obtam a simple lormula loc guiding the design and
analvsis of practical projecrs. A compariron analysis shows ihar the approximate calculation method yields close results as numerical
simulation, thereby can be used {or practical projects. Further analysia shows that when being in contact with low-temperature vola-
tle natural gas. the tank dome generates excessive thermal stress. leading 1o uniorm distnibution of meridian cracks along the cir-
cumferential direction. "Che menidian cracks first accur on the inner surface of the dome edge and then rapidly spread towards the cen-
ter ynd outer surfzee. ultimately penetrating the entire 1ank dome,

Key words: NG storage tank; spherical tank dome: thermal stress; stress superposition: stress distribution: fracture pattern
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Tig. 1 Overall force diagram of outer tank
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