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Table 1 The X-ray silt crystals diffraction test results of
the videt-red silt mud rock s clay-mineral component
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Fig 1 The geological longitudinal profile of HiiLonggong tunnel
2
Table2  The physical experimental results of the tunnel s siit mud rock
mm
w, w, | 0.05 0.05 0.005 0. 005
1 2.74 35.0 31.2 17.8 13.4 16.0 49.5 34.5
96.2
2 2.74 36.0 31.8 17.0 14.8 16.0 50.8 33.2
3 46 16 17
Table 3 The routine physics mechanical i ndex results 62 63
of tunnel surround ng rock
2 4
g cm? MPa 25 30
2.69 2.38 2.96 6.03 14.0 23.2 14.8 0.45
33.2 34.5 96. 2
35.0 36.0
4
4 3
Table 4 The tes results of swelling force of silt mud rock 100
Pmax 0.292 MPa
g cm? MPa
5 1 2.165 7.56 75.0 100 0.292 2
5 2 2.326 4.47 64.9 92.8 0.101
5 3 2.376 5.51  91.9 96.3 0.073 2.1
5 4 2.243 6.91 81.4 88.3 0.055
1155.6 m 1987 1992
4 1994
1 2002

45
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3cm
24 55 cm
55 ¢cm 2.0 3.0cm
2.2 4.0 5.0cm
12.0 15.0 cm 1.0 1.3 m
4
10 20 cm
1.0 2.0cm
5
5
Table5 Thetunnel cir cumjacent rock deformation and failure segmental catal og
0 000 0 25 0 250 0 31 0 314 0 58 0 58 0 8 O 8715 1 0 1 071 1 15
5 K 1A Si Al 4010 OH ,.nH20o
“ ” 5
3 ) ;
“ ” 5
14.0
35.0 36.0 Pnax  0.292 MPa “ — ”

3.1 .o
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3.2
35.0 36.0

P 0.292 MPa
Hvang
. 6
Pux 0.0686RH 0.008RH® 1.473lg,
0.0132lmp 0.0145RH X Ig 0.9594

P rax MPa
IRH
3 8 9 2
3.3
100
60
100 m 170 m
14. 8 MPa

0.45

100

12 cm
0.292

18 cm
8 cm

0O 588 0 871.5

14 15 cm
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Fig 2 The

gr aph of displacement and vector

of gravity stress field
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STUDY ON M ECHAN CS OF DEFORM ATION AND
FAILURE OF THE RED BED SOFT HYDRAULIC
TUNNEL S SURROUND NG ROCK

WANG Zi-Zhong
1. National Laboratory of Geo-hazard Prevention and Geo-environment Protection in Chengdu Uniersity
of Tecnology Chengdu 6100592 China 2. Sichuan Veter Resources and Hydroelectric
Investigation  Design Institute Chengdu 611731 China

Abstract The properties of red-bed soft rock have been systemically researched both domestically and a-
broad these properties include the material constitution chemical ingredient and physical-mechanical property . But
engineer and technician pay more attention to the mechanics of deformation and failure as well as the treatment to
such deformation and failure . Based on the geodlogical environment analysis and finite element numerical calcula-
tion of the HuiLongGong tunnel this paper explains the mechanics of deforming failure result from the swelling of
the red bed soft tunnels surrounding rock. Finally recommendations for preventing deforming failure of such hy-
draulic tunnel are presented in this paper.

Key word Red-bed soft rock Hydraulic tunnel Mechanics of deformation and failure of surrounding rock.





