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Bearing capacity calculation of embankment above karst subgrade by
using finite element limit analysis
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2. Institute of Geotechnical Engineering, Hunan University, Changsha 410082, China)

Abstract: According to the upper and lower bound theorems, the limit program of finite element analysis is compiled
based on MATLAB, and the modified Hoek-Brown criterion is used to calculate the ultimate bearing capacity of
embankment. The effects of loading of overlaying soil, the cave span, height, rotation angle, horizontal distance between
embankment load and cave, vertical distance between the top of the rock and cave, and material parameters on ultimate
bearing capacity of embankment are investigated. The results reveal that the effects of load of overlaying, the cave height
and rock unit weight on ultimate bearing capacity of embankment can be neglected. The ultimate bearing capacity
decreases with the increase of the cave span, the horizontal distance between the cave and subgrade load and the vertical
distance between the cave and the top of the rock. The cave rotation has a negligible effect on the ultimate bearing
capacity when the value of the cave rotation exceeds 60< The influence of various parameters about cave on the ultimate
failure mode is discussed. There are several ultimate failure modes such as: roof punch failure, side wall failure,
combined roof punch and side wall failure, and combined roof falling and side wall failure. At last, the method proposed
in this paper is verified by comparing the ultimate bearing capacity of embankment with no karst cave with the existing
research results.
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Table 4 Ultimate bearing capacity of strip footing with no cave

s IR A& % /1/MPa
Serrano  Merifield — ASCfE
o¢i=20, mi=8, GSI=30 6.5 6.7 6.8
0¢i=80, mi=12, GSI=50 94.4 98.5 97.6
oci=150, mi=25, GSI=75 870.4 886.0 901.5
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