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Monitoring & Analysis on Excavation Failure Modes
by Centrifugal Model Experiment
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ABSTRACT

This paper is to investigate the failure surface and modes in a soil mass by a excavation of
the model ground. To study the failure surface for the excavated slope, centrifugal model tests
were performed by changing the angle of the excavated slope(60, 75, 90°) and the ground
condition(D:=60, 90%, dry and submerged ground). Excavation was simulated during the
centrifuge tests by operating a valve that allowed the zinc chloride solvent to drain from the
excavation. Results of model tests were compared with those obtained with theoretical solutions
using limit equilibrium analysis method. The results of model tests show that, there is a failure
to create a straight line in the low angle of excavated surface and a create a circle as the
angle increases. Also, as the angle of excavated surface is increasing, the angle of the failure

surface increases. The failure length in the submerged ground increases approximately 1.10~

1.34 times more than that of the dry ground.
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Table 1 Physical properties of Jumunjin standard sand

olo

ot iy

Specific gravity 2.62
Maximum dry density (g/cm®) 1.685
Minimum dry density (g/cm®) 1.334
Uniformity coefficient 1.30
Coefficient of curvature 1.02
Effective size(mm) 0.20
Internal friction angle(”) 42
Cohesion (kg/cm®) 0

Table 2 Details of model tests

Test Excavated Relative Remarks
case | slope angle(®) | density(%)
1 60 60, 90 Dry Ground
2 60 60, 90 Submerged ground
3 75 60, 90 Dry Ground
4 75 60, 90 Submerged ground
5 90 60, 90 Dry Ground
6 90 60, S0 Submerged ground
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