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Behavior of Retaining wall near Rigid slopes
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ABSTRACT

This thesis is an experimental and numerical research on bearing capacity acting on retaining
walls close to rigid slopes with stiff angles.

Experiments were performed with changing the roughness of adjacent slope to the wall, its
inclination, distance between wall and slope. Vertical stress and applied surcharge loads were
measured by miniature earth cells and a load cel respectively.

Stress distribution Vertical Settlement of surcharge load of rigid model footing were measured
by LVDTs.

Bearing capacities of surcharge loads were compared with theoretical estimations by using
several different methods of limit equilibrium and numerical analysis.

For limit equilibrium methods, the modified silo and the wedge theories, proposed by Chung
sung gyo and Chung jin gyo (1994) were used to analyze test results Based on those modified
theories, the particular solution with the boundary condition of surcharge loads on the surface
of backfill was obtained to find the stress distributions acting in the backfill and to compare
with test results.

From results of surcharge test with model wall being very close to the slope, analyzed results
by the modified silo theory and to be in the better agreements than other methods.
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<Fig. 1> Retaining wall adjacent to the inclined slope

(a) Configulation of boundaries

(b) Forces acting on flat arch element
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<Table 1> Basic soil properties of Ju Mun Jin standard sand

Dy = 0.21 mm
Grain Size Distribution Cy, = 119
C. =101
Maximum Dry Density 1.682 kg/cm’®
Minimum Drv Densitv 1.384 ke/cm’
Maximum Void Ratio 0.879
Minimum Void Ratio 0.546
Specific Gravity 2.6
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<Fig. 6> Ju Mun Jin standard sand grain size distribution

<Table 2> Triaxial test results
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<Table 3> Frictional test results
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o5 80 0.064 |0.078]0.122 | 0.1620.202 | 0.203 | 11.48 |
o) ¥ 0.2 0.4 0.6 0.8 1.0
&4 80 0.08/0.13]0.205| 0275 | 0.35 | 04260446 | 240
g E 0.1 [0.15] 0.2 04 0.6 0.8
2
x| 80 0.120 ] 0.250|0.438 | 0,632 | 0.827 | 0.997| 465
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<Fig. 7> Changes of internal friction angle with confining stress

<Table 4> Frictional test result

Materal Aluminum | Concrete [Sand Paper
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<Fig. 8> Direct shear test result with concrete
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<Table 5> Surcharge Model test Parameters
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<Fig. 12> Comparison of measured vertical pressures with
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<Fig. 13> Comparison of measured vertical pressures with
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<Fig. 14> Comparison of measured vertical pressures with
theoretically estimated values (b=10cm, q=0.3 kg/cm?)
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<Table 6> HjojazZtol| ulg ZFsIE

) FFE 7 (kg/em?)
Y whgzh
7 =4cm Z+A=T7cm 2+ =10cm
1148 ° 0.17 0.25 0.18
420 ° 0.19 0.3 0.25
465 ° 0.28 031 0.4
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<Table 7> Comparisons of test results of ultimate bearing capacity

with various theories

Silo | Wedge | Mt
S, ) ». | Bauilibrium
Wall | Width Test | (kg/cm®) | (kg/cm®) .
(kg/cm?)
Type| (cm) (kg/cm?) 8,=31 " =31 °
0.16 0.198 0.105
11, .
48| 045 0.43 052 0.276
0.218 0.25 0.119
4 (420 o
055 0.58 0.65 0.312
0.233 0.26 0.128
465 080 0.62 0.68 0.319
. 0.12 0.19 0.16
1148 052 0.314 057 0.42
T 0.15 0.19 0.16
wall | | | 420 058 04 0.58 0.42
0.154 0.19 0.16
465 062 0.42 0.59 0.42
0.104 0.24 0.37
1148105 0.29 0.64 0.95
0.123 0.24 0.37
104201 058 0.34 0.64 0.95
0.127 0.24 0.37
65| 0605 0.35 0.64 0.95
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