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Bearing capacity of karst roof based on lower bound method
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Abstract: Based on the existing solution format of lower bound analysis method, stress boundary is directly divided into
overload boundary and non-overload boundary by taking the overload coefficient as the objective function. A nonlinear
programming model is established to solve the lower bound solution of bearing capacity of karst roof ultimate, and the internal
point method is used to solve the optimal solution. The accuracy of the method and program is verified by simulating triaxial
tests, and then the program is used to study the bearing capacity of karst roof. The influences of horizontal ground stress on the
bearing capacity of karst roof are further considered based on the studies on the bearing capacity of karst roof using the lower
bound method. The results show that the karst span has a significant effect on the bearing capacity of karst roof, regardless of
whether the karst horizontal and the stress boundary conditions are the same. When the karst size is the same, the thickness of
the karst roof has a great influence on the ultimate bearing capacity in a certain range, and the effect is not significant after
exceeding this range. Considering the horizontal ground stress has a great influence on the bearing capacity when the thickness
of the roof is large and the height of the span is relatively small, the influences of horizontal ground stress can not be neglected
when the ultimate bearing capacity of the karst roof is calculated using the lower bound method.
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Fig. 1 Simulation of triaxial tests
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Fig. 2 Simulated results of triaxial tests
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Fig. 3 Model for ultimate bearing capacity of karst roof
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Table 1 Physical and mechanical properties of rock mass
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Fig. 4 Calculated results under a working condition considering
horizontal ground stress
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Fig. 5 Influences of span—to—helght ratio on ultimate bearing
capacity
4.2 THAREFE RSN IR AR SIH9S2AD
Kl 6 (a), (b) 737l HEANIATE FRIKF ) 1 57

JIWE, AR A A TR PR AR B B TR R H AR
il 2. o252 KR /g, HRBR &)
W T TR 5 PR G KT 1S O, (EL g i ke~
AR EE H=4.5 m N, ToiR 2 BIL A [EKF 1)
MRSy, FEARIE AT, R AR )5 TR )E
& H=6.0 m I FF RN LT —FE . BLEATIIR S H 728
T 45 mfE, MABIKFWEAEEER, B TEE
AP LS Fg . B b A =2.0 B, THUAR JEFE (3G i fef
FRAER TN T 18%, FAR TOUE TR B FEI i,
ARESIMIRESIAEE 12%, U MEE L 1=0.5
I, TR 2 AR I A A3 AR B AU IS I, 385
N B

%
&
14
12
510
=g —a— 1=05
X6 —— /=10
4 —— 1=15
2 : . . ¥ 420
1 2 3 4 5 6
VA AR /m
(a) FEIKE R R T
16
£14
EIZ
® 10
8 8 _
B -a '
By —— =15
N —— 1=2.0
1 5 6

ﬁ%‘]]ﬁﬁéglm
(b) REEAKFFIHR S
[ 6 RIRINHRIE & X HRBR A IS0

Fig. 6 Influences of thickness of roof of karst cave on ultimate

bearing capacity
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Fig. 7 Comparison of combined influence surface thickness A and
spanratio A on ultimate bearing capacity of karst roof

considering and without considering horizontal ground stress
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