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Dynamic characteristics of reinforced gabion walls subjected to horizontal
seismic loading

LI Yun, YANG Guo-lin, LIN Yu-liang
(School of Civil Engineering and Architecture, Central South University, Changsha 410075, China)

Abstract: Large model tests are conducted on reinforced gabion walls filled with red sandstone under horizontal seismic
loading to investigate the dynamic response of walls. PVC-coated heavy galvanized of double twisted hexagonal wire mesh is
used in the tests, and the cells of wire mesh specimens have a dimension of 80 mmx100 mm. Input seismic waves are
ELCE NS and HACHI EW, and the peaks are 0.342g and 0.183g respectively. The horizontal acceleration, vertical
acceleration, dynamic horizontal displacement, dynamic vertical displacement, and dynamic stress peaks response of the first
layer, the third layer, the fifth layer of reinforced gabion walls are achieved in the model tests under different peaks of
horizontal earthquake incentives. The reinforced gabion walls are proved to be excellent aseismatic structures by the structural

analyses and aseismatic experiments. The test results provide a reasonal basis for the aseismatic design of reinforced gabion

walls.
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Table 1 Primary similitude coefficients of model
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Fig. 1 Model box and model retaining wall
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Fig. 2 Layout of model retaining wall and instruments
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Fig. 3 Reinforced gabion combination component
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Table 2 Test results of wire mesh
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Table 3 Index properties of red sandstone
PO um BB BR%  BPHENG%  E%KP W%%f i ﬁéiﬁ?/

14.65 2.74 41.78 25.14 16.64 25 21 18.13 1.73
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Fig. 4 Input earthquake waves
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Fig. 5 Magnification of horizontal acceleration with wall height

under different levels of horizontal earthquake incentives
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Fig. 6 Magnification of horizontal acceleration with wall height
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Table 4 Peaks of acceleration and displacement response

(ELCE__NS)

BAHRE WK RS AP KPR B B R

WURME/  wALE O BEWAR WA WIS R
g m Wefti/e  f/mm  WEf/e  {fi/mm
2.0 032 43.52 0.08 1.30
0.17 12 0.27 44.32 0.07 2.43
0.4 0.28 44.25 0.07 3.87
2.0 0.62 82.67 0.16 3.90
0.34 12 0.53 84.36 0.15 4.02
0.4 0.55 88.57 0.16 6.65
2.0 091 108.64 0.27 4.12
0.51 12 0.78 106.85 0.26 4.04
0.4 0.82 108.32 0.26 7.45
2.0 1.14 106.45 0.36 4.15
0.68 12 0.99 105.65 0.35 5.26
0.4 1.06 118.69 0.35 7.86
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Table 5 Peaks of acceleration and displacement response

(HACHI__EW)
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g m WfE/g  {H/mm  W{H/g {i/mm
2.0 0.25 45.58 0.04 1.39
0.09 12 0.18 44 .37 0.05 1.42
0.4 0.17 47.25 0.04 4.08
2.0 0.48 90.67 0.10 2.52
0.18 1.2 0.36 84.36 0.10 2.45
0.4 0.33 87.55 0.09 6.48
2.0 0.69 101.64 0.15 2.86
0.27 12 0.49 105.81 0.14 3.56
0.4 0.47 106.22 0.14 6.54
2.0 0.84 110.42 0.20 2.84
0.36 12 0.63 108.66 0.18 2.73
0.4 0.59 120.55 0.19 6.89
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Table 6 Peaks of dynamic stress response (ELCE__NS)
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Table 7 Peaks of dynamic stress response (HACHI__EW)
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Fig. 7 Peaks of dynamic stress response with wall height
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