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Seismic Performance of Vertically Reinforced Earth-Retaining
Walls Based on Limit Analysis
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Abstract; When using the National Concrete Masonry Association method of studying the seismic
performance of vertically reinforced earth-retaining walls, the external power of the wall could
not be comprehensively calculated, and there was a high deviation in the results of the seismic
performance analysis. Therefore, the limit analysis method was used in this paper to analyze the
failure mode of a vertically reinforced earth-retaining wall, and an expression of the movement
limit of the retaining wall was obtained. According to the expression, the external power of the
retaining wall (including the external power of the soil weight and the external power of earth-
quake action) was calculated, and its seismic performance analyzed. The experimental results
showed that the maximum external power of each layer of the vertically reinforced earth-retaining
wall was 18.5 kN ¢« m and 20 kN * m, respectively, which did not vary significantly from the ac-
tual maximum external power (18 kN ¢« m). The study indicates that seismic performance analy-
sis with this method is consistent with actual conditions and can be applied to actual projects.
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Fig.1 Schematic diagram of the wedge block
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Fig.2 Kinematically admissible velocity field of the vertical reinforced earth retaining wall
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Fig.3 Dynamic stability model of vertical reinforced

earth retaining wall
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Table 1 Acceleration magnification factors of vertical reinforced earth retaining wall

AR AN B/ m 0 0.5 0.9 1.3 1.7 2

0.085g 1 1.059 86 1.344 812 1.391 592 1.629 113 1.719 263

0.15g 1 1.024 157 1.366 465 1.445 683 1.665 982 1.777 185

0.2g 1 1.082 519 1.363 143 1.521 004 1.662 7 2.249 761

0.25g 1 1.070 082 1.280 507 1.994 015 2.272 488 2.326 775

0.312g 1 1.012 537 1.127 085 1.506 533 2.145 434 2.081 69

0.4g 1 1.057 493 1.199 628 1.500 048 1.800 356 1.412 758

0.616g 1 1.073 854 1.194 461 1.338 446 1.570 381 1.357 066
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Fig.4 Acceleration magnification factors distribution

of vertical reinforced earth retaining wall
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Table 2 Acceleration magnification factors of ordinary reinforced earth retaining wall

B AR B /m 0 0.5 0.9 1.3 1.7 2

0.085g 1 1.016 376 1.138 193 1.371 354 1.754 082 1.146 282

0.15g 1 1.028 295 1.269 185 1.480 639 1.826 495 1.191 033

0.2g 1 1.141 793 1.360 27 1.560 25 2.285 427 1.201 374

0.25g 1 1.240 184 1.343 669 1.575 632 2.375 79 1.212 557

0.312g 1 1.109 557 1.399 482 1.799 481 2.518 726 1.239 543

0.4g 1 1.151 328 1.293 068 1.611 077 1.933 224 1.125 708

0.616g 1 1.025 365 1.221 224 1.506 543 1.658 249 1.238 161
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Fig.5 Acceleration magnification factors distribution of

ordinary vertical reinforced earth retaining wall
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