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Abstract: The geological condition of Gonghe tunnel of Chongqing—Changsha highway is very complex. There
are many difficulties when the tunnel is being constructed. There are many vertical cracks in the primary support
after the tunnel is excavated. The surrounding rock of the cracking position is shale, which is easily weathered, and
strong hydrophilic and water-softening have identified beddings and joints. All these characteristics have an
important impact on the primary support and the long-term stability of the tunnel. At first, the basic mechanical
parameters of the shale are gotten from the basic mechanical test of the shale. And then, the water-saturated
softening experiment of the shale is carried out with the combination of sound wave test and uniaxial compression
test, and the water-saturated softening equations of the shale are obtained. The test results show that both strength
and elastic mould are low; the strength and elastic modulus will be lower in the process of water-saturated time,

which meets the rule of a negative exponential function, and can agree well the actual water-saturated softening

rule of the shale. The combination of sound wave test and uniaxial compression test can significantly reduce the
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need of rock samples, and also can improve test accuracy. The research achievements provide the basic parameters

for re-designing the primary support structure and analyzing the long-term stability of the tunnel lining structure.
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Fig.1 Distortion of primary support in Gonghe tunnel
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Table 1 Rock mechanical parameters
WA EAE mE nEEE SRR kAL PUEBREE
4%  /mm  /mm /(mmemin ') /MPa B /MPa
1-1 5190 101.10 0.08 26 530 0.363 47.35
1-2 5190 101.10 0.08 28 060 0.483 46.04
1-3 5181 101.38 0.08 27550 0.470 46.26
FHME 27380 0438  46.55
110
100
90
80
Z 70
ﬁ 60
< 50
g 40
RS
30
20
10
0 1 1 1]
0.000 0.001 0.002 0.003
Al B AR
Bl 4 Al v iy 8 5l v AR G AR M 4%

Fig.4 Relationship curve of axial load and axial strain
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Fig.5 Relationship curve of axial load and lateral strain
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Fig.6  Stress-strain curve of sample 3 - 3 when the confining

pressure is 20 MPa
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Table 2 Physico-mechanic parameters of Gonghe tunnel shale
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Fig.8 Flow chart of try test by a sound wave
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saturated rock
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Fig.11 Testing by a sound wave
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Table 3 Table of test data of water-saturated weaken shale

Bk PR SR A

W g MOEROE BB BURIRE MR

A e o HFALE s
(mes ) /(me*s ) /MPa /MPa /10

0.0 4575 2070 31730  0.372 46.55 1072
0.5 4380 2000 29555  0.368

1.0 4185 1985 28828  0.355
2.0 4295 1945 28007  0.371 43.99 1095
3.0 4150 1915 27026  0.365
6.0 3995 1840 24962  0.365
12.0 3745 1715 21717 0.367 33.02 1158
24.0 3415 1560 17979  0.368 - -
36.0 3270 1480 16219  0.371 21.71 1209
48.0 3180 1435 15258  0.372
60.0 3005 1410 14588  0.359 19.01 1237
72.0 3 000 1395 14313 0.362 - -

84.0 2995 1390 14217 0.363 18.43 1290

U KIS T R AR R, BUA P R A ALK,
A 25 AT B 13), [ A LA E)
U 7K AR AR BT s 588 JEE it 32 7K B T) A4 1) B4k 7
B, HRDEAHC RECH 0.999 857 5.

o, =18.005+ 28.772¢ " @

MCE T AR 5 SR AT DL BRI RS 3E U 5
SRS BT 90 P2 R 7 I ) (0 98 e i - IR A7



* 2662 ¢

HAT D1 TR

20104F

FRER B, T B s [ (R v Kk Bt
TIFRAHOR R B/ 0 0.997 221 4, K EARIE Fr 3 J5
FEREMG AR LF S W DU R SRR R . AER KA
W B U A Bl S R, DUEIZHTE L,

50
40 -
30F

20

YUK R )E/MPa

0 1 1 Il Il 1 1 1 1 |

0 10 20 30 40 50 60 70 80 90
VN
P13 B0 s i S B /K I ) A AR A A
Fig.13 Change rule of shale's compressive strength with

waterlogged time
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