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this study, a finite element time-history analysis model of inclined retaining walls on different
foundations was established to study the influence of foundation condition and wall height on the
dynamic response of retaining walls and wall-soil interaction in the most unfavorable moment. To
meet the requirements of mechanical calculation and wall displacement limit, we proposed the
height control of the inclined retaining wall considering the foundation condition and peak ground
acceleration (PGA). The results show that the dynamic earth pressure of the retaining wall on
the rock foundation was large in the middle and small at both ends, showing a convex shape along
the wall height. In addition, the earth pressure under large earthquakes was reduced slightly com-
pared with that under medium earthquakes. The contact pressure beneath the foundation was zero
at the wall heel and concentrated at the toe, and this finding became more evident with an in-
crease in PGA and wall height. For the retaining wall on the soil foundation, the backfill behind
the wall followed the wall movement owing to the traction effect caused by the deformation of the
foundation soil. The dynamic earth pressure at the back of the wall was positively correlated with
PGA and approximately linearly distributed along the wall height and was the largest at the wall
bottom. The reciprocating motion of the retaining wall made the plastic deformation at both ends
of the base more important than that in the middle, and the peak value of reaction force was
transferred to the middle. According to the calculation of stability and bearing capacity at the
most unfavorable time and reasonable restriction on wall displacement, in the seismic area, the
allowable height of the inclined retaining wall was 8 m when the PGA was less than 0.2g.
Moreover, when the PGA was 0.4g, the allowable heights of the retaining wall on hard rock
foundation, soft rock foundation, and gravel soil and sandy clay foundation were 8, 6, and 4 m,
respectively.

Keywords: inclined retaining wall; seismic response; foundation condition; finite element analy-

sis; wall height limit
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Fig.1 Distribution of the damage rate with wall height
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Table 1 Model size of retaining wall (Unit:m)

BEH O WDISEs WRSE B ABEA B0,
4.0 1.22 1.37 0.50 0.21
6.0 1.89 2.04 0.60 0.25
8.0 2.42 2.58 0.70 0.29
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Table 2 Physical parameters of model materials
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Fig.2 Calculation model and meshing
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Fig.4 Displacement contour of the retaining wall

on rock foundation

Distribution of dynamic earth pressure and value of resultant force of earth pressure
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Fig.6 Distribution of contact pressure beneath foundation
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Fig.7 Curve of wall-soil displacement difference versus elevation
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Fig.10  Effect of base deformation on the horizontal deformation of backfill
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Table 3 Foundation stability coefficient calculated by the

finite element method

N PGA=0.1g PGA=0.2g PGA=0.4g
15 i 3

K. K, K. K K. Ko

i J5T 2,70 1.60 1.90 1.19 1.66 1.67
L pig= 2,02 1.87 1.75 1.31 1.42 1.72

tm e+ 2.16 2.53 1.56 2.72 0.81 2.09
WEEL 179 2,02 1.15  1.95 0.86 1.96
i J5T 2,58 1.59 1.59 1.15 1.62 1.51
6m A 2,29 1,51 1.56 1.13 1.43 1.25
A+ 1.87  2.30 1.56 2.48 0.97 1.91
WHREHLE  1.84 223 1.40 2.24 1.03 1.86
[I5iea 2.17 1.31 1.80 1.18 3.05 1.99
8 m WA 192 1.30 1.69 1.14 1.22 1.59

A+ 1.80  2.15 1.43 2.08 0.82 2.66
AL 175 2.24  1.29  2.36  0.96 1.75
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Table 4 Foundation stability coefficient calculated by the

quasi-static method

N PGA=0.1g PGA=0.2g PGA=0.4g
% 3

KC Ko Kc Ko Kc KL’)

i J5T 5 6.56 3.59 4.42 2.89 3.05 2.30
L/ Q5 iE=y 5.63  3.59  3.79  2.89 2.61 2.30
A+ 4.68 3.59  3.16 2.89 2.18 2.30
WHEELE  3.75 359 2,52 2.89  1.73  2.30

DL B A7 A R I 2 S5 500 o P BIR ) 156 20 5 2 Jo
BERRIRZ NI N 5] AL PGA=0.4g I 455 76 55
B RS 4TS 2 55 R I 7 A R i B DT AN
RRRER,

T 6.95 3.56 4.60 2.85 3.14 2.27
L9y 5.95 3.56  3.95 2.85 2.69 2.27

om W+ 4.97 3.56  3.29 2.85 2.24 2.27
WEE+t  3.87 3.56 2,64 2.85 1.80 2.27

i Jo 6.27 3.29 4.28 2,65 2.97 2.12

8 m L/ @5 ig= 5.38  3.29  3.68 2.65 2.55 2.12

A+ 4.48 3.29  3.06 2.65 2.12 2.12
whEEE L 3.58  3.29 245  2.65 1.67 2.12
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Table 5 Calculation of foundation strength
PGA=0.1g PGA=0.2g PGA=0.4g
g Hb
¢/B 0 max e/B  Omax e¢/B 8 max
i J5T 5 0.22 89.42 0.38 189.06 0.39 247.87
i m WIEA  0.20 81.51 0.38 172.12 0.39 221.69
A+ 0.08 46.86 0.20 88.33  0.29  200.30
WEA L 0.02 32.29 0.12 80.33  0.29 173.66
i 5T 0.15 95.42 0.43 248.42 0.43 532.76
6 m BBi# 014 85.01  0.40 202.03 0.44 517.44
At 0.05 58.05 0.15 79.78  0.28  324.25
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Fig.11 Calculation results of inclination angle (PGA=0.4g)
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Table 6 Limit value of wall height in the seismic design

of inclined retaining wall
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