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Study on shaking table model tests of seismic residual deformation
and failure for Lianghekou high rock-fill dam

YANG Zhengquan' LIU Xiaosheng' CHEN Ning' YUAN Linjuan’
WANG Xiaogang' LIU Qiwang' YANG Yusheng' HONG Guibiao’
(1. China Institute of Water Resources and Hydropower Research Beijing 100048 ;
2. China Agriculture University Beijing 100083)

Abstract: Shaking table model test is the major technique to study the seismic responses of a high rockfill
dam because of the shortage in actual earthquake measurement data and the limitation of other test techniques.
In this work a large—scale model was tested to analyze the seismic residual deformation and dynamic failure
mode of a high rockill dam under the conditions of extremely strong earthquake and some responses of the
prototype dam were predicted. The test results show that the core rockill dam has relatively smaller residual
deformation and that the major failure patterns are featured by rocks rolling and surface-ayer sliding on the
dam slopes near the river channel. Multi-dimensional earthquake is an unfavorable factor to the control of
residual deformation and dynamic stability. This study suggests that the protection of dam top area should be
strengthened in anti-seismic design of rockfill dam.
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Fig.1 Sampling locations of surface displacement of a 3-D model dam



154

2011

Fig.2 Measurement of surface displacement

Table 1 Seismic residual displacements of the 3-D model dam (unit: mm)

1

3

Fig.3 Recording of the model dam shaking process

( mm)

4 0 113 153 154 155 173 175
40,3014 A,=0.505g A,=0.731g A ,=1.458g A, =1.735g A =0.447g A =1.247¢
A —0.204g A =0.341g A =0.521g A =0.923g A =1.024g A =0.451g A =0.970g
4,=0.307¢ A,=0.234g A =0.283g A =0.472g A ,=0.722g A =0.264g A =0.6l1g
X z X zZ X z X z X z X z X z X z
1 0 0 0 -0.2 -0.5 0 -05 0 -05 0 -05 0 -05 0 -0.5
2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 02 0 -02 0 -02 0 -02 0 -02 0 -0.2 0
4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12 0 0 0 1 0 1 0 1 -4 1 -75 1 -75 1 -7.8 1
13 0 0 -1.3 0 -2 0 -2 0 -45 0 -715 0 -7.5 0 -8 0
14 0 0 -0.2 0 0 0 -0.5 0 -2 0 -3 0 -4 0 -3 0
15 -06 0O -1.5 1 -1.6 1.2 -1.6 0.8 -3 0.8 -4 0.8 -48 0.8 -48 0.8
16 0 0 0 07 0 1 -02 1 -1.6 1 -25 1 =25 1 =26 1
17 0 0 -0.5 0.6 -0.3 0.6 -0.8 0.6 -2.2 0.6 -3 06 -3 06 -35 0.6
18 0 0 0 0 0 0 0 0 0 0 0 0 0
19 0 0 0 0 0 0 0 0 0 0 0 -0.2 0
1
1) o
2)
3) o
4) 4 15 XN Y~2Z
( C,=17.2) 13 .
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Fig.5 Increase of the down-slope failure area with the inputted earthquake peak acceleration

(Case 15: 3-D ground earthquake input and C, =17.2)
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Fig. 6 Failure of the down-slope of the 3-D model dam
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