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Fig. 1 Soil deformation on top of cut — off wall
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Fig.3 Calculation flow of stiffness matrix of shear band element
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Fig.4 Rectangular trench buried culvert
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Tab.1 Calculation parameters of contact element of

culvert calculation example
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Fig.5 Vertical displacement of soil
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Fig. 6 The subsidence difference of soil on top of culvert
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Fig.7 Vertical earth pressure on top of culvert

M T 7 9 53 A S B A R T TS F ] A A5
3.5 em{EBHE PRI DT R B £ I EEAE S,
7T A S oA T A WA i, s ) RS 2 (AR 15 7
Ty RSSO SR S R SR IR TS 2 A g ) {E 8
T2, M2 ATLIE I, A B ST D) i o5 4



®9H #

T, % £ FOR I 5 T R T ) AU R 195

FRET I R, e K& 35, 0% , e ml LUE
A B 55 SR ol T BRGNS 1) 5 1 B U T
BT A R A, TR R K
B E, e R AR 2.4%  FR UL AT WL, 358 BT ) 1
pIna - ESE LRSS s MUN -

%2 EETSLEHELS

Tab.2 Comparison of earth pressure on top of culvert kPa

T H TR IR 22 ity TR A ity
ANV BT Y T 24.85 24.90
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JAIE 18.45 18.45
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Fig.8 Structure drawing of typical core rockfill dam
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Tab.3 Calculation parameters of core rockfill dam
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Tab.4 Calculation parameters of contact element of

core rockfill dam
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Tab.5 Stress monitoring value of cutoff wall of 100 m core dams
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Simulation of soil shear zone on top of cutoff wall of earth rockfill dam with soil core

HUANG Ning' ,HE Fanmin®, WU Mengxi’>**

(1. Department of Road and Bridge Engineering ,Sichuan Vocational and Technical College of Communications ,Chengdu 611130,
China; 2. Chengdu Surveying Geotechnical Research Institute Co. ,Ltd. ,of MCC,Chengdu 610023 ,China; 3. Institute of Me-
chanics , Chinese Academy of Sciences, Betjing 100190, China; 4. University of Chinese Academy of Sciences, Betjing 100049 ,
China)

Abstract: For earth core wall rockfill dams built on overburden layer, concrete cutoff wall is often used to prevent seepage in

dam foundations. Concrete cutoff wall and soil core wall are the key parts of dams,and the calculation and analysis of their stress

and deformation are related to dam safety. Since the compression modulus of the concrete cutoff wall is much higher than that of
the soil on both sides of the wall,the settlement of the soil on both sides of the wall is much greater than that of the wall itself, re-
sulting in generation of a shear zone with a sharp change of settlement inthe soil on the top of the cutoff wall. The simulation of
shear zone in soil is related to the frontier theory of mechanics research,such as large deformation, strain localization and disconti-
nuity ,and the numerical simulation method is not mature. Therefore , this paper proposes a method to simulate the shear band de-
formation with a preset shear plane element to simulate the slip characteristics of soil when shear failure occurs,so as to solve the
problem of simulating the shear deformation of soil at the top of rigid structure. The method is applied to the calculation of earth
pressure at the top of the trench buried culvert, and the calculation results are basically consistent with the law of model test.

Based on the finite element calculation of a typical dam project in which the cutoff wall is inserted into the soil core wall,the pro-

posed method can better reveal the shear deformation characteristics of the soil on upper part of the cutoff wall,and the calculated

vertical average stress value at the top of the cutoff wall is reduced by 30.43% compared with the conventional method , which can
better solve the problem of the calculated stress of the cutoff wall that is larger than the actual monitored value.

Key words: shear zone;concrete cutoff wall;contact plane element;shear plane element



