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Supporting Pressure of Shallow Tunnels in Nonhomogeneous and

Anisotropic Soils

XIE Xiaofeng, TAO Ming", WU Qiuhong, LIU Kai

(School of Resources and Safety Engineering,Central South University,Changsha 410083, China)

Abstract; The upper bound theorem and reliability method were utilized to investigate the stability of
shallow tunnels excavated in nonhomogeneous and anisotropic soils. The result shows that the effect degree
of soil nonhomogeneity and anisotropy is governed by the buried depth of tunnel. When the buried depth is
less than 15 m,the self-stabilization capacity of the surrounding rock is poor.As a result, the influence of
nonhomogeneity and anisotropy is not obvious,and the supporting pressure tends to increase with the in-
crease of buried depth. However, when the tunnel is deeply buried, greater than 20 m, the self-stabilization
capacity of the surround rock is strong.In this circumstance, the supporting pressure varies greatly as the
parameters of nonhomogeneity and anisotropy increase.It is also found that the distribution of nonhomoge-
neity and anisotropy parameters and the variable coefficient have a great effect on the supporting pressure

through reliability research,especially when the parameters obey the logarithmic normal distribution. It is
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suggested that more attention should be paid to the nonhomogeneity and anisotropy of soil mass in the de-

sign of shallow tunnel, which would prevent either the increase of construction costs or the collapse of

tunnel.

Key words: tunnel engineering; supporting pressure; limit analysis method; nonhomogeneity;anisotropy
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Fig.1 Variation pattern of cohesion with depth
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Fig.3 Collapse mechanism and corresponding

velocity field of shallow circular tunnel
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Fig.4 Effects of initial horizontal cohesion and nonho-

mogeneity coefficient on the supporting pressure



LA

TR AT AR 2 TR 18 Sk A B A S I 183

AR PR S A R i O <1 1 AR B FAnh 1E i
FEIAS.
3.1.2 ZARAGFIEGG

AZ R AR AE B, BIAE S BT R 8L o =0,
IAIFFE 4% 1] e 1 2R 00 1 B R 3l S ) 152 . -
AR  BEE RS D=10 m, KEE y=20
kN/m3 R T ¢ =10 kPa, K ffi o= 18", LK 4% 1]

PEREO IR R 1E S 3P ) A2 i i 5 pr . B
%ﬁﬁbﬁ C BB 3G, S Iy 58 K5 i, HER C
=15~20 m I 329 ok X R HZE C<15 m
I FEL i A RS RE ) B 22 34 ) BE SRR A 1 T
B HIPR C>20 m B, [ 10 AR RE S 40 , 3¢
717 R ) 3T 0N g S B SC—2 [
IF o SR A A% ) S R A R RS DR 4 R T
FREILE 4 o =1, 25 AN 75 S A% o) S P ) T SR e 1 52
CADAK - VAN S e S 1R 3 NN ] e =y A A ED O Rl
W T 2 BRI 45 A o AN A o S DU T SR A 7
SCAP AR Al T R T A IR 1)

100

80 |-

60 |

o,/kPa

o, /kPa
s
T T
/
oo
(=)}

40 |

—o— C=10m
—A— C=15m
—v— C=20m
—&— (C=25m
—%— C=30m

20

0.6 0.8 1.0 12 1.4
k

BHS5 ZBerhiHEstIy HeEa
Fig.5 Effect of anisotropy coefficient on the

supporting pressure
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