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Character of retaining structure with tenon on weak foundation

LIU Jin-long' ,CHEN Lu-wang’, WANG Ji-li’
(1 Department of Civil Engineering . He fei University . He fei, Anhui 230022 ,China;
2 School of Resource and Environmental Engineering , He fei University of Technology . He fei, Anhui 230009 ,China;
3 Institute of Rock and Soil Mechanics,Chinese Academy of Sciences ,Wuhan , Hubei 430071, China)

Abstract: [Objective] In order to make some references for calculating and designing the retaining
structure with tenon,the character and stability of retaining structure with tenon and filling are studied.
[Method]) Based on shear strength reduction FEM, the mechanism and influencing factor of tenon has been
discussed by changing the parameters and format of tenon comparatively. [Result] It is shown that the slip
surface of retaining structure with tenon on weak foundation is an approximate arc surface below soleplate.
The effect of tenon depends on its length which should be long enough to go through the original location
of slip surface. With the same length of tenon,the stability of retaining structure would be enhanced maxi-
mally when tenon is located at the rear of soleplate,and which would be enhanced minimally when tenon is
located at the front of soleplate. The stability of retaining structure would be enhanced as the length of ten-
on increases. [Conclusion] The stability of retaining wall can be improved by using tenon with reasonable
length and location.
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Table 1 Parameters of each layer behind and under the retaining structure
) 2t (° PR/ kP N
R /N - m ) 8% 1 /KPa eSS/ ) AR kPa i
. . . . Internal Young’s . s .
Soil layer Gravity Cohesive strength L Poisson’s ratio
friction angle modulus

1 + Filling 19.0 10.0 8.0 2 100 0.33
#+ 1 Clay 1 18.0 12.0 9.0 2 500 0. 30
Fit 1 Clayll 19.5 15.0 12.0 3 400 0.28
P4+ 45 # Retaining wall 24.0 1.0X107 0. 25
JEE#Z Soleplate 24.5 2.0X107 0. 20
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with tenon(Elements:1 488)
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Fig. 3 Incremental displacement vectors of retaining

structure without tenon at failure
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Fig.4 Failure surface of retaining structure

without tenon
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Fig. 5 Influence of tenon length on failure surface of retaining structure
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Fig. 6 Location of tenon of retaining structure
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Fig. 7 Failure surface of retaining structure with tenon located at middle of soleplate
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Fig. 8 Failure surface of retaining structure with tenon located at rear of soleplate
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