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Upper bound solution of ultimate resistance of berm-retained
excavations under rotating failure mode

ZHANG Hui, WU Shuguang, YANG Kaicheng
(School of Civil Engineering, Chongqing University, Chongqing 400045, P. R. China)

Abstract: For strutted or anchored retaining structures, the anti-overturning stability around the fulcrum needs
to be checked for the berm-retained excavations. However, a reasonable calculation method has not yet been
found. Based on the upper limit theorem of limit analysis, three possible failure modes of the berm-retained
excavations were proposed, the slice method with inclined interfaces was used to separate the passive soil area,
and a compatible velocity field was constructed. The expressions for calculating the anti-overturning moment of
foundation pit under three failure modes were derived respectively. Through the calculation example, the effects
of friction coefficient between retaining structure and soil, soil cohesive force and the berm-retained geometric
parameters on the rupture angle and anti-overturning moment were analyzed by using genetic algorithm. The
results show that when the wall is smooth and the soil cohesion is zero, the anti-overturning moment calculated
by Rankine's passive earth pressure theory is an upper bound solution. When cohesive force exists, the
theoretical value of Rankine's passive earth pressure theory is conservative, when friction coefficient exists, the

anti-overturning moment calculated by coulomb earth pressure theory is too large. In addition, the berm-

Y75 B #7:2021-06-13
EE&WMHE WK & LA (2018YFC1505501)
TEE B9 (1997- ), 5, FENFE £ TR, E-mail: 13883690532@163.com.
RESEGEGES), B, B #4%Z , E-mail : wushuguang@cqu.edu.cn,
Received: 2021-06-13
Foundation item: The National Key Technologies R&.D Program of China (No. 2018YFC1505501)
Author brief: ZHANG Hui (1997- ), main research interest: geotechnical engineering, E-mail: 13883690532@163.com.

WU Shuguang (corresponding author) , associate professor, E-mail: wushuguang@cqu.edu.cn.



% 54

KAE,F . TG L X A X THRIRIR S LR 117

retained height has a more significant influence on the anti-overturning moment than the berm-retained width

and slope.

Keywords: retained berm; upper bound method ; limit analysis; rotational failure; excavation engineering
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Fig. 1 Analysis of failure mode
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