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Abstract: Aming at cracks in the construction of mass concrete side walls of the subway station, the thermal
stress analysis of the mass concrete side wall of subway station is carried out with finite element software, and the
causes and laws of the cracks are discussed. On the basis of considering the change of thermal expansion rate
between new and old concrete interfacial layers, the restraint effect on the boundary of concrete side wall is
simulated with spring element, and the temperature stress of concrete side wall is parameterized and analysed by
selecting different parameters, such as boundary restraint strength and temperature load. Results show that the
temperature stress distribution law of the side wall can well reflect the crack distribution law and cause of the side
wall of Xiamen metro station. The cracks at the end of the side wall are related to the larger shear stress or the

first principal stress at the end of the side wall under the action of temperature. The vertical crack in the middle
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of the side wall is related to the larger X—direction normal tensile stress in the middle of the side wall under the
action of temperature. It is beneficial to control the development of cracks at the bottom of the side wall by
appropriately enhancing the restraint strength of the side wall and the diaphragm wall and weakening the restraint
between the side wall and the bottom foundation. The hydration heat generated by pouring concrete between the
side wall and the ground connecting wall slows down the cooling shrinkage of the side wall and can appropriately
reduce the tensile stress at the bottom of the side wall.

Keywords: mass concrete; new and old concrete interface; side wall; FEM; temperature stress; crack
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