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Model tests on bearing capacity of footing on sand slopes
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(1. School of Civil Engineering, Hefei University of Technology, Hefei 230009, China; 2. Anhui Laboratory of Civil Engineering and
Materials, Hefei 230009, China)
Abstract: The earth pressure distribution, deformation mechanism and failure mechanism of the foundation on a sand slope are
studied by small-scale model tests in the laboratory. The effects of slope angle, footing width, relative density of sand and
footing shape on the ultimate bearing capacity and the failure mechanism of footing on the sand slope are investigated. The
results show that the slope failure mechanism is similar to Choudhury's failure mechanism, in which the failure zones consist of
asymmetric wedge zone, radial shear zone and passive wedge zone. The ultimate bearing capacity of footing on the slope
decreases by the accretion of angle of the slope inclination and increases by the rising of footing width and relative density of
sand. The failure zone length grows with the enlargement of angle of the slope inclination and footing width, and is hardly
affected by the relative density of sand. The bearing capacity and failure zone length of square footings are larger than those of
circular ones with the same size. Theoretically, the experimental results contribute to the researches on deformation
characteristics and failure mechanism as well as the affecting factors for bearing capacity of the footings on slopes.
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Fig. 1 Pictures of experimental set-up and sand slope
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Table 1 Physical and engineering properties of model materials
FEX 25 P RIREKEFE  BAKTEE  BDNTEE  RREE MRS BRI
I3 )T
1% 1% /(kg'm ) /(kg'm ) /(kg'm ) I(°) /kPa
K 3.5 kg BN T 16 ; ; ;
62.5 STHE, BHE 10K 1.30 1.74x10 1.37x10 1.60x10 38.36 0.03
773k, BRALG (X
R 2 kg 4 TR B KI5 1) s s s
19.7 ST, BE 3K 1.30 1.74x10 1.37x10 1.45x10 35.56 0.02
773k, BRALG (X
| B () T 83 ks, WRE T R AR A RN 2.
(=3
- - Table 2 Model test programs
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Fig. 2 Schematic diagram of model test configuration
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Fig. 3 Model test system and experimental apparatus
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Table 4 Summary of foundation damage types with different test parameters
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Table 5 Comparison of ultimate bearing capacity between

theoretical solutions and test results

s o, DUME :
HE% /kPa Me}fle]rhof Vesic™  Saran 21 zhy!?"! Z‘éﬁ
19.7 40.04 32.19 22.66 26.97 22.61  20.88
62.5 5292 40.32 32.76 48.96 40.44 38.40
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Table 6 Results of ultimate bearing capacity with different test

parameters
- J W BR &2 )

() /mm D=19.7% D=62.5%
Jile [o4] 1 Jile [54] 1
0 100 39.90 33.01 45.89 39.00
120 46.79 39.90 59.68 45.89
5 100 40.24 33.35 46.31 39.42
120 47.13 40.24 60.09 46.31
10 100 33.42 26.53 39.42 32.53
120 40.31 33.42 53.20 39.42
15 100 33.15 26.25 39.14 32.25
120 40.04 33.15 52.92 39.14
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Table 7 Bearing capacity factor N, under different test conditions

N,
g 5 b
/}?(o};‘; ﬁi D=19.7% D=62.5%
Jilk [ol 1 Jilk [ol 1
0 100 55.03 45.53 57.37 48.75

120 53.78 45.86 62.16 47.81
100 55.51 46.00 57.88 49.27

> 120 54.18 46.26 62.59 48.24
10 100 46.10 36.59 49.27 40.66
120 46.34 38.42 55.42 41.06
15 100 45.72 36.21 48.93 40.31
120 46.02 38.10 55.13 40.77
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