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Centrifugal model tests on influences of foundation stiffness on
stability of reinforced slopes
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Abstract: The foundation form is often chosen according to the site condition when the reinforced slope is designed in
mountainous areas. The foundation stiffness directly affects the stability of the reinforced slope. The centrifugal model tests
were carried out to study the deformation and stress distribution of the reinforced slope as well as its stability under different
foundation stiffness conditions. For the slope with larger foundation stiffness, the settlement and horizontal displacement of the
reinforced slope are relatively small, and the distribution of reinforcement tension is more uniform, so the slope has higher
stability. For the slope with small foundation stiffness, the reinforcement tension at the bottom area of the slope is larger, which
is easy to cause the whole reinforced slope to produce large deformation or even damage. The high-precision flexible strain
gauge is used to monitor the distribution of reinforcement tension. When the foundation stiffness is small, the tensile force of
the reinforcement in the lower part of the slope increased significantly, which is larger than that in the middle part of the slope.
When the foundation stiffness is large, the tension of the reinforcement in the middle and lower part of the slope are smaller and
more uniform.
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Table 1 Schemes of centrifugal model tests
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Table 2 Physical and mechanical parameters of model filling

materials

gORL JRSEE /(g{)c;ﬁ) w/% c/kPa @/(° ) E/MPa

HR—  0.80 1.56 2.1 323 18 8.0
R 0.88 1.71 12.1 353 22 9.1
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Table 3 Expremental parameters of geogrid used in model

Ry HERBURDL 5o, ary sopmiasty

5B /(%3;5) iR pgmpy S
1 5.35 0.79 1.70 108.9
2 5.12 0.68 1.59 90.4
3 5.16 0.66 1.58 94.1
4 5.36 0.80 1.73 100.1
5 5.00 0.63 1.50 84.8
“FIE 5.25 0.69 1.60 96.92
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Fig. 2 Dtails of strain gauge on model geogrid
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Table 4 Vertical displacements of slope top under different

accelerations

(mm)
R T 20g 40g 60g 80g
W T-1 0.85 11.30 22.62 —
R T2 0.35 1.18 3.23 7.77
R T-3 0.30 1.13 2.80 6.60
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Fig. 4 Displacement vectors under 20g~60g
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Fig. 5 Foundation failure at 60g for Test T-1
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Fig. 6 Internal forces of reinforcement at 60g (T-1)
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