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A Simplified Method of Calculating Thermal
Stress For Multi-layered Horizontal Struts In
Deep Excavations
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Shanghai 200092, China; 2. Key Laboratory of Geotechnical and
Underground Engineering of the Ministry of Education, Tongji
University . Shanghai 200092, China)

Abstract: The Winkler foundation model is used to simulate
the behaviour of the soils behind the diaphragm, the deflection
of the diaphragm can be obtained using the rectangular plate
model with one edge built-in and multi-cornered point
supported, based on the interaction and the deformation
compatibility between the struts, the diaphragm and the soils,
a simplified method of calculating thermal stress for multi-
layered horizontal struts in deep excavations is deduced by
considering temperature fluctuations vary linearly along the
vertical direction. Numerical analysis is carried out by using
the corresponding program based on the theory. The influence

of diaphragm stiffness on thermal stress of horizontal struts is
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discussed,and the computational results are compared to that
of the measured data with a good precision. Numerical results
show that the thicker of the diaphragm is, the bigger the
thermal stress of horizontal struts is, and temperature
fluctuations have a remarkable effect on the stress state of

multi-layered horizontal struts in deep excavations.

Key words: deep excavation; multi-layered horizontal struts;

diaphragm; Winkler foundation; thermal stress.
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Fig.3 Computation process
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Fig.4 Comparison of calculation results
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thermal stress of horizontal struts
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