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Stability analysis of slope supported by frame with pre-stressed
anchors under earthquake
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Abstract; Under the situation of considering the anchor prestress effects on stability of loess slope, according to the
damage of the sliding surface,stability model of slope supported by frame with pre-stressed anchors under earthquake
was established. By the method of lumped-mass explicit finite element,the soil was separated into soil-static-dynamic
micro-unit and soil-prestressed micro-unit discretely, and the corresponding discrete element dynamic equilibrium
equation was established ,the displacement response and the stress field in sliding surface of the supporting slope were
deduceed. Based on the displacement response and the soil stress field, a calculation method of stability safety factor
for slope supported by frame with pre-stressed anchors under earthquake was proposed. A project example was ana-
lyzed by using the method proposed in this paper, the result was compared with the one of the quasi-static method.
Comparison results show that the method proposed in this paper for the homogeneous loess slope is feasible ,the earth-
quake reaction of the supporting loess slope and the dynamic performance of the soil can be showed primely compared
with pseudo-static method.

Key words : frame with pre-stressed anchors ; supporting slope ; seismic action ; soil-static-dynamic micro-unit ; soil-pres-
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Fig. 1  Calculation diagram of stability for the

supporting slope under earthquake
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Fig. 2 Soil stress field in sliding surface of the supporting slope
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Table 3 Shear modulus ratio and damping ratio
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FRE L G/ Gy 0.914 0.913 0.912 0. 905 0. 904 0. 857 0. 766 0.525 0. 500 0. 495
S A 0. 001 0. 042 0. 049 0.051 0.061 0.105 0. 125 0. 260 0. 350 0. 560
G/ G 1. 000 0. 970 0. 863 0. 490 0. 462 0.411 0.411 0.411 0.411 0. 411
A 0. 001 0. 050 0.112 0.129 0. 134 0. 145 0.150 0. 161 0. 165 0. 177
G/G, 1..000 0.937 0.810 0.434 0.414 0. 400 0. 400 0. 400 0. 400 0. 400
A 0. 001 0. 050 0. 068 0. 100 0.111 0.133 0.143 0. 165 0. 175 0. 198
[Ty G/Gpo 0. 945 0. 828 0.727 0.438 0. 420 0. 390 0. 390 0. 390 0. 390 0. 390
A 0. 001 0.049 0.061 0.091 0.099 0. 120 0.127 0. 146 0. 154 0. 174
G/G 0. 949 0. 830 0.715 0.422 0.411 0. 380 0. 380 0. 380 0. 380 0. 380
A 0. 001 0.073 0. 089 0. 103 0. 110 0. 124 0.131 0. 145 0. 151 0. 165
G/G o 0.927 0.822 0.737 0.426 0.414 0. 398 0. 398 0.398 0.398 0. 398
A 0. 001 0. 055 0.073 0. 089 0. 098 0.114 0.121 0.139 0. 146 0.162
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