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Global Stability Analysis of Reinforced Soil Retaining
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Abstract: In order to study the stability of reinforced soil retaining wall on soft soil foundation under earthquake,
a numerical model of reinforced soil retaining wall with a height of 10 m was established by finite difference
software, and the slope top overload and seismic load were applied to it. The influence of backfill cohesive force
(0 kPa, 5kPa, 10 kPa, 15 kPa, 20 kPa), internal friction angle (25°, 30°, 35°, 40°), length of bottom
reinforcement (6 m, 8 m, 10 m, 11 m, 12 m, 14 m)and position of reinforcement on seismic stability of
reinforced soil retaining wall was analyzed. The results show that the overall seismic stability coefficient of
reinforced soil retaining wall increases approximately linearly with the increase of internal friction angle and

cohesion of backfill soil behind the wall; the overall seismic stability coefficient decreases with the increase of
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reinforcement spacing, and the reinforcement should be placed near the maximum displacement point of the slope ;

with the increase of the length of the bottom reinforcement, the overall seismic stability coefficient firstly increases

and then tends to be stable.

Keywords: Soft soil foundation; Reinforced soil retaining wall;  Seismic stability; Strength reduction; Pseudo—

static method
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Fig.3 Schematic diagram of reinforcement arrangement
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Table 1 Physical and mechanical parameters

L /m FiE 1 S EE_ T~ W IR IRFE
C/(kPa) Wl () v/(kN-m™) E/(MPa) G/(Pa) K/(Pa)
2%+ 2.6 7 27.9 18.4 0.25 3.18 1.272x10° 2.120x10°
-1MmEE L 44 7 28 17.9 0.25 2.12 8.830x10° 1.180%10°
32 %+ 3.6 6 24.9 17.5 0.25 2.47 9.880x10° 1.650x10°
-1 EEE 74 17 29.8 19.5 0.2 8.37 3.490%x10° 4.650x10°
MiEEL 10 5-20 25-40 18 0.35 50.00 1.850%10’ 5.560x107
P4+ 5% 10 700 59.5 25 0.2 30000.00  1.250x10"  1.670x10"
®2 BEMESH
Table 2 Contact surface parameters
PRI K /(Pa) Y111 KB K /(Pa) Fh%® 71 Cl(kPa) PIEESEE £ /(°)
PAi%% L S 1.000x10° 1.000x10° 45.7 57
I+ 5 b A I 1.000x10° 1.000x10° 46 48
Pkl 53 L A 1.000x10° 1.000x10° 21 48
=3 HMYEBEHESY
Table 3 Physical and mechanical parameters of reinforcement
ikt 9.00x10" 0.3 0.01 3.00x10 29 5.20x10" 2000
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Table 4 Influence factor analysis in
working condition design
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Table 5 The calculation results of seismic

overall stability coefficient

Fellenius % fajfk Bishop 7 BAEARL
1.174 1.241 1.22
1.308 1.389 1.39
1.433 1.515 1.51
1.548 1.638 1.64
1.644 1751 1.74
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Fig.6 Influence of the arrangement of reinforcement on the stability coefficient
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Fig.9 Influence of bottom reinforcement length on the stability coefficient
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