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IN-SITU STRESSMEASUREMENT AND PREDICTION ANALYSISOF
TUNNEL ROCKBURST IN WEST HUBEI

XIAO Ben-zhi LUO Chao-wen LIU Yuan-kun
(Yangtze River Scientific Research Institute  Wuhan 430010 China)

Abstract Thenationa key project Yichang—Wanzhou Railway passes through the limestone mountainous area
in west Hubei and many deep-seated tunnels are needed to construct. In order to optimize the design and guide
congtruction  hydro-fracturing stress measurements have been conducted for many boreholes along Yichang—
Wanzhou Railway tunnel line in west limestone mountainous area of Hubel Province. It can be concluded that the
in-situ stress magnitude in this area is classified as middle to high level and the direction of the maximal
horizontal stressis near to East-West. Based on the in-situ stress results and four distinguish methods which are
engineering rock quality classification standard Russenes method Turchaninov method and Hoek method
rockbursts are predicted during tunnel construction in deep-seated and hard rock tunnel conditions and large
deformation are predicted during tunnel construction in deep-seated and soft rock tunnel condition. In order to
avoid the disadvantage conditions reasonable excavation method and safety precautions should be adopted during
tunnel construction.

Key words rock mechanics hydro-fracturing method rockburst large deformation railway tunnel  west area
of Hubei Province

1 12

2004- 07— 23 2004- 09- 21
(1966- ) 1987
E-mail xiaobenzhil@ sina.com xiaobz@mail.crsri.cn



24 24 . 4473+
211
1100 1600m 200 1000 m
NE  EW NE
EW
1500 1300m 1100 1000m 850 800m
212
3 NNW
NW
EW
22
11608 m 835.87 m
845m 801.15m 810 m 7
630 m* M7= 1 JZ= 7= 3 JZ— ' 7 3
5867m Z- W 1 JZ-
617m 630m MW 3  28km JZ— - 3 Jz—
o 1360m 665 m M~ 7 181 km 3 491 mm
m Z- M- 3
13846 m 469.00m Iz e 7
205.68 m Z- M 1
757.54 m L
815.12m 5]
[6]
3
31
Z- Mg~ 3
Z- Mg 7 2
JZ_
M 1 Z—- Mo 3
Z- Mg~ 7 2003 4
2003 10 11 2003 11
2 3 16 12 10
2
2.1 3.2



2005

o 4474
1 3
Tablel Basicinformation of threetest boreholes
(
m
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Table2 In-situ stressvalues of hydro-fracturing testsfor threetest boreholes
/ m onl MPa on/ MPa )
1 150.31 7.10 5.10
2 167.58 8.88 5.88
3 193.27 9.63 6.43
4 219.27 8.99 5.79
5 289.20 11.69 7.69 113
6 315.08 1055 6.95
7 341.70 11.22 8.42
8 359.06 14.19 8.99
Z- o 1 9 376.24 15.36 9.76
10 384.74 14.05 9.25
11 401.90 13.22 9.22
12 41878 14.99 9.79 123
13 435.98 15.96 10.56
14 461.03 20.41 12.81
15 469.03 21.09 13.09 120
16 47958 21.70 13.30
1 59.20 1.48 0.99
2 73.00 1.86 1.33
3 86.10 232 1.26
4 100.40 421 2.80 68
5 302.80 10.16 553
/ 6 44630 13.43 7.06 81
Z- o 3 7 460.90 12.72 6.71
8 528.80 12.98 6.99
9 533.20 14.32 833
10 537.90 13.37 7.18
11 541.60 13.91 7.72 78
12 545.80 14.95 8.06
1 156.00 8.32 5.06
2 168.17 10.26 578 79
3 223.00 11.09 5.83
4 251.57 1258 7.12
/ 5 307.54 12.84 758 83
Z- W 7 6 365.13 15.41 8.75
7 379.35 15.45 8.99
8 438.04 15.94 9.68
9 44935 17.05 9.99 91
10 458.15 18.88 10.68
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Table3 Relationship between direction of maximum

horizontal principal stressand tunnel axes

direction
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Table4 Parametersfor therock-burst prediction
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[14] Table5 Prediction results of rockburst
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