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Tab. 1 Fracture characteristics of the exposed

surface of the tunnel

e E i /m HAE/m KRB/ (4% -m™)
1 0.25 0. 46 47
I 0.22 0. 69 40
Il| 0.20 0.61 44
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Fig. 1 Distribution of cracks within boreholes
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Tab. 2 Information of fracture characteristics
N A AP EARYIE/m A ABURBE R/ (5 - m™)
TREEVE B/ m
I I I I 11}
0~2 0. 460 0. 690 0.610 47 40 44
2~4 0.451 0. 676 0. 598 40 34 37
4~6 0. 400 0. 600 0.531 14 12 13
6~8 0.382 0.573 0. 506 8
8~10 0.373 0. 559 0. 494 6 5
B %
Om 2m 6m 8m 10m
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Fig. 2 Distribution patterns of cracks in different regions
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Fig. 3 Three-dimensional numerical calculation

model of rock mass
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Fig. 4 Drilling and shear test procedure
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Tab. 3 Complete calibration results of rock parameters

4 PPER i/ GPa AN PiPREE/MPa BURIREE/MPa B I1/MPa INEEBES/(°)
A 4.29 0. 260 2. 60 12.21 3.36 39.20
(T EIVRIEN 4.35 0.262 2.55 12. 14 3.65 39. 80
X RZE/ % 1.40 0.770 -1.92 -0.57 8.63 1.53
x4 HBERMNESH 4500 4.0
Tab. 4 Microscopic mechanical parameters of fractures 4 000\ 8@_@.@%@@_@%}@@.@£ 3.5
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Tab. 5 Shear strength parameters of samples at
different depths

RV F/m I/ MPa P/ (©)
0~2 0.673 23.3
2~4 1.055 22.4
4~6 2.310 43.1
6~8 2.623 4.5
8~10 3.622 39.4
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Fig. 5 Trend of variation in wave velocity and cohesion
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Tab. 6 Mechanical strength of rock mass
RRIERIAY A BRIERA B
iR, WEEHEA/ s RS, WNEEM/
MPa (°) MPa (°)
W 1.038 14. 13

X I

# 1,038 14.13 i 1.383 20. 38
a1 2.533 32.57
Bt 2.822 32.10
K 3.360 39.20 Kyt 3.074 31.37
KA 3.360 39.20
x 7 ZIEMSENE
Tab.7 Values for support structures
SR+ HEFT
ZH e[ ZH EA¢lE]
Z5H/(KN - m™)  22.00 HAZ/m 25%107°
MMAE/GPa 29.16  #PERIE/GPa 1 000
THFA L 0.20  HLHREE/MPa 1 660
% 1/ MPa 1. 66 Zh% 1/ MPa 2
JEARIREE/MPa 0.50 EEES/(°) 30
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Fig. 7 Settlement and horizontal convergence

measurements at monitoring points
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