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Bearing Capacity of Strip Footing Adjacent on Cohesionless Slopes
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Abstract

This paper is to investigate the bearing capacity and the failure mechanism of slope sub-
jected to strip surcharges adjacent to embankment slope of sandy soil. Parametric model
tests under plain strain condition were performed by changing width of footing, relative
density of slope materials, and position of footing from the crest of slopes.

For model tests, Jumunjin standard sand was used as the slope material and its relative
density was 45% and 70%, respectively. The angle of slope was formed with 1:1.5 and 1: 2.
Rigid model footings, made of aluminum, were used with their widths of 4, 7, 10 and 1Z2cm.
For the position of model footing, position ratios, distance of model footing from the crest
of slope divided by footing width, were 0, 0.5, 1, 2, 3, 4, 5, Failure mechanism was observed
by using ink colored sands and markers inserted in model slopes.

Ultimate bearing capacity obtained from tests was analyzed and compared with limit
equilibriumn method, limit analysis method and empirical equation. Characteristics of
loadsettlement curves and failure mechanism were also analyzed and compared with the
existing theories, Thus, their effects on ultimate bearing capacity of model footing adjac-
ent to slope were assessed.
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Fig 7. Velocity diagram
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Table. 1 Basic properties of Jumunjin standard sand
Grain Size Maximum Minimum
Distribution Dry Density | Dry Density
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Relative Density Deviator Stress at Failure o1 —oy(kg /em?) Internal Friction Cohesion
(%) 0.2 0.4 0.6 0.8 1.0 Angle{degree} (kg /cm?)
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Fig 10. Load-settlement curves
(Dr=45%, footing width=4cm)
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Fig 11. Loadsettlement curves
{Dr=70%, footing width=4cm)
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Fig 13. Load-settlement curves
(Dr=70%, footing width=7cm}
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Fig 14. Load-settiement curves
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Fig 17. Ultimate bearing capacity with relative
density 70%
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Fig 18. Comparison of ultimate bearing capacity

from test results with theorical solutions
(Dr=45%, footing width=4cm)
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Fig 19. Comparison of ultimate bearing capacity
from test results with theorical solutions
(Dr =70%, footing width=4cm)
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Fig 20. Comparison of ultimate bearing capacity
from test results with theorical solutions
{Dr=45%, footing width=7cm)

Ultimate Bearing Capacity{kg/cm?)

8E
6F ‘
b = Experimental
E -+ Saran
4F *Gemperline
. * Bowlea
é * Meyerhof
z/ “+ Kusakabe
e

OI- .4 i 1 i

0 1 2 3 4 5 6 7
Ratio of Footing Location to Width{b/B)
Fig 21. Comparison of ultimate bearing capacity
from test results with theorical solutions
{Dr=70%, footing width="7cm)



Ultimate Bearing Capacity(kg /cm?)

4
3
= E:zperimental
+ Saran
2+ * Gemperline
[ * Bowles
3 * Meyerhof

0 1 2 3 4 5
Ratio of Footing Location to Width(b/B)
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from test results with theorical solutions
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Fig 24, Observed displacements of markers
(slope : 33.7°, footing width : 7cm, b/ B :0)

Photo.1. Failure mode
(slope : 33.7°, footing width : 7em, b/B: 0}

Fig 25. Observed displacements of markers
(slope : 33.7°, footing width : 7em, b/ B :0.5)

Photo.2. Failure mode
(slope : 33.7°, footing width : 7cm, b/ B : 0.5)

Fig 26. Observed displacements of markers
(slope : 33.7°, footing width:7cm, b/B: 4)
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