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Safety criteria and standards for stability analysis of gravity retaining walls

CHEN Zu-yu!, ZHAN Cheng-ming?, YAO Hai-lin?, CHEN Li-hong®, LI Xu®
(1. Department of Geotechnical Engineering, China Institute of Water Resources and Hydropower Research, Beijing 100048, China;
2. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan, Hubei 430071, China;
3. School of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: The allowable values of the factor of safety in gravity retaining wall design in various Chinese codes are discussed, and it
is concluded that these allowable values are generally smaller than those adopted in many foreign country codes. Theoretically, the
factor of safety is defined as the resistance divided by earth pressure, where the earth pressure is the one determined by using the
non-corrected strength parameters instead of the reduced strength, and thus the resulting allowable factor of safety should be larger
than that adopted in the design of the equivalent retaining structure. To resolve this problem, limit state design with partial factors is
applied to retaining wall design problem. For Class 1 structures, its target reliability index is 3.7. Assuming the coefficients of
variability of 0.2 and 0.1 for cohesion and friction, respectively, the calibrated partial factors are y, =1.301, y, =1.209 and
7;, =1.170. The calibrated partial factors are validated by the ‘ratio of safety margin’ theory proposed by the authors’ research team.
The discussion of this paper provides some useful guidelines for code makers.
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Table 2  Standards for factor of safety for retaining walls in China and abroad
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Table 3 Standards for factor of safety for slopes in China and abroad
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retaining wall criterion at home and abroad
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Fig.2 Linear regressions of the ratio of safety margin for different wall heights to plan 1 and 2
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Fig.4 Zhuozhou Railway Station subgrade counterfort retaining wall and its cross section structure
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Table 8 Parameters of the retaining wall and soil mass
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