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Temperature crack prediction in the construction period of a concrete outer
tank for LNG storage

ZHAI Ximei WANG Heng ZHOU Qingsheng FAN Feng

(Department of Civil Engineering , Harbin University of Technology, Harbin 150090, China)

Abstract; A fine finite element model for a 160000 m* LNG concrete tank with reasonable element types and mesh dimension was estab-
lished using the linite element soltware CANSYS) to simulate the actual construction process of the concrete tank. The temperature field
distribution under the load of hydration heat was determined in thermal variation conditions. Considering the influence of concrete
shrinkage and creep, the early thermal stress under temperature load was figured out with an incremental method, and the early tensile
strength of concrete along with the reinforcement ratio and time was determined. Moreover, concrete crack growth characters and distri-
butional rules of the LNG concrete tank were predicted by comparing thermal stress with the carly tensile strength. The results showed
that the concrete shrinkage has a significant effect on thermal stress, and the thermal stress of structures continues increasing during a
150-days simulation period. The thermal stress of the LNG concrete tank in the first pouring section is obviously greater than that in
other pouring sections, and there occur a large number of vertical cracks and local circumferential cracks on tank walls in the simulation
period. These conclusions above can provide a basis for taking anti-cracking measures in similar practical engineering.
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Fig.1 TFlow chart of thermal stress calculation and crack prediction
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Fig.2 Finite element analysis model
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Fig.3 Temperature distribution for varying element size
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Fig.4 The influence of reinforcement ratio on heat conduction
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Fig. 6 The temperature curves for different location
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Fig.7 Toroidal stress time-history results
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