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Abstract: In order to study the earthquake seismic behaviors of ecological bags-reinforced wall, the large-scale shaking table
model tests are performed. It is shown that the frequency decreases and the damping ratio increases with the increase of external
loading. The PGA amplification factor decreases with the increase of earthquake magnitude, and the wall height has little effect.
The distribution of horizontal peak dynamic soil pressures along height is of large value at both ends and small value at the
middle for the ecological bag-reinforced wall, and the peak dynamic earth pressures increase as the PGA and wall height
increase, the effect of frequency content characteristics of ground motions on the amount and distribution of peak dynamic earth
pressures is little. The effect of slope rate on mechanical characteristics of ecological bag-reinforced wall is studied through
numerical simulation. The results show that the lateral soil pressures and tensile stresses of the tied reinforcement increase with
the increasing slope rate. When the slope rate is less than 1 : 0.75, the lateral soil pressures increase a little, while it is greater
than 1 : 0.75, the lateral soil pressure increase quickly and are triangular-distributed approximately. The tensile stress of the tied
reinforcement is unimodal distribution along the length, and increases with the increase of backfill depth. Moreover, the shear
stress increment, sliding range and displacement increase with the increasing slope rate.
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Table 1 Physical and mechanical parameters of backfill
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Fig. 1 Model design of shaking table tests
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Table 2 Primary similitude coefficients of model
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Table 3 Loading rules of shaking table tests

R 55 WIS PGA/g L4kt B E/m
1, 2,3 DR, EL, KB 0.085 3.83 12
4, 5,6 DR, EL, KB 0.085 283 8
7, 8,9 DR, EL, KB 0.085 1.00 2
10, 11, 12 DR, EL, KB 0312 3.83 12
13, 14, 15 DR, EL, KB 0312 283 8
16, 17, 18 DR, EL, KB 0312 1.00 2
19, 20, 21 DR, EL, KB 0616 3.83 12
22, 23, 24 DR, EL, KB 0.616 2.83 8
25, 26, 27 DR, EL, KB 0.616 1.00 2
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Fig. 4 Damage characters of reinforced ecological wall
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Fig. 8 Relationship between PGA amplification factor and height

of retaining wall
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Fig. 10 Distribution of peak dynamic earth pressure under
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Fig. 11 Distribution of peak dynamic earth pressure along height

of retaining wall
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different earthquake magnitudes
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Table 4 Physical and mechanical parameters of materials
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Fig. 14 Comparison between experimental results and numerical

simulation results
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Fig. 17 Shear strain increment under different slope rates
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