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Internal stability of reinforced retaining wall under earthquake loads

. 1 . .1 2 . 1 1
JIA Liang', HE Shi-kai ', LI Gang”, GUO Jian', LIANG Rong
(1. College of Civil Engineering, Lanzhou University of Technology, Lanzhou 730050, China; 2. Northwestern Polytechnical University,

Xi'an 719000, China)
Abstract: To analyze the internal stability of reinforced retaining wall under earthquake loads, according to the characteristics
of layered filling, stratified compaction and horizontal layered arrangement of reinforcement strip, by selecting the logarithmic
spiral as the integral slip surface, an analysis method for the internal stability of reinforcement retaining wall under earthquake
loads is set up based on the horizontal slice method. The formula for calculating the tensile strength of bar strip and anchorage
length are derived. The maximum tensile of bar strip is regarded as the linear programming optimal solution. By using
MATALAB software a program is written to obtain the maximum tension of the bar strip and the corresponding most
dangerous sliding surface. The proposed method is applied in an engineering example, and the tension value of the bar strip is

calculated and compared with that of the finite element ABAQUS software. The rationality of the method is verified, and it is

indicated that the proposed method is safe and reliable.
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Fig. 1 Slip surface of reinforced retaining wall
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Fig. 2 Forces acting on i-th slice
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Fig. 3 Cross section design of reinforced soil wall
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Table 1 Design results of reinforced soil wall

i KPR FEEN F oy B F T 1
'S #H/m #i/m /(mmxmm) KJE/m
1 0.5 0.5 50x10 9
2 0.5 0.5 50x10 9
3 0.5 0.5 5010 9
4 0.5 0.5 50x10 8
5 0.5 0.5 50x10 8
6 0.5 0.5 5010 8
7 0.5 0.5 5010 7
8 0.5 0.5 5010 7
9 0.5 0.5 5010 7
10 0.5 0.5 50x10 6
11 0.5 0.5 50x10 6
12 0.5 0.5 50x10 6
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Fig. 4 Distribution of tension of bar strips
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Fig. 5 Connection of bar strip and concrete front-panel
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Fig. 7 Distribution of maximum tension of bar strips
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Table 2 Comparison between theoretical and numerical maximum

tension values of bar strips

Wi ACPIRRE BwEEEE HIRTHE BB BRI R
/m /m i1 MUE Z1%

=

1 0.5 0.5 0.595  0.573 4

2 0.5 0.5 1.785  1.698 5

3 0.5 0.5 2975 2262 4

4 0.5 0.5 4165  3.978 4

5 0.5 0.5 5335  5.004 6

6 0.5 0.5 6.545  6.289 4

7 0.5 0.5 7735 7.569 2

8 0.5 0.5 8.925  8.589 4

9 0.5 0.5 10.115  9.592 5

10 0.5 0.5 11.305 11205 1

11 0.5 0.5 12.495  12.689 2

12 0.5 0.5 13.685  13.208 3
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