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PREDICTION AND COUNTERMEASURE FOR ROCKBURST

IN CANGLING MOUNTAIN HIGHWAY TUNNEL

WU Dexing" 2, YANG Jian®

(1. School of Civil Engineering, Southwest Jiaotong University, Chengdu 610031, China;
2. Zhejiang Provincal Plan Design and Resear ch Institute of Communications, HangZhou 310006, China)

Abstract: Based on the engineering geology and the measured geostress, the initia stress field is obtained by
inversion. Then the circumferential stress after excavation is caculated by FEM. According to the results and
combined with laboratory rock test and different judgement criteria of rockburst, the conclusion is got that the low
middle class of rockburst will occur in the survey and design plases; and some countermeasures are proposed. In
the construction phase, for prediction of rockburst with more precision, the general rockburst condition is predicted
again combined with the red situation; and the result shows that the low-middle class of rockburst diminishes
correspondingly. Meanwhile, the rockburst 300— 500 m in front of the cutting face is predicted by stages

according to the measured geostress; and the Lusen criterion is found to be applicable.
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Fig.1 Plan and longitudinal section of the geology in Cangling tunnel
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Table2 Prediction of rockburst by energy criterion

/m Wer
1 205 2.26
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3
Table3 Prediction of rockburst in Cangling tunnel
Ry Re S1 Se Ry/s1
IMPa  /MPa /MPa /MPa gyg, R/S: SR
K95+430~K96+250 150 160 280 169 535 5.71 0.11
K96+250~K96+430 150 160 285 196 526 5.61 0.12
K96+430~K96+650 150 160 353 199 425 453 0.12
K96+650~K97+030 150 160 328 227 457 488 0.14
K97+030~K97+500 150 160 357 276 420 4.48 0.17
K97+500~K98+060 150 160 444 354 337 3.60 0.22
K98+060~K98+460 150 160 532 434 282 3.01 0.27
K98+460~K99+680 150 160 595 489 252 2.69 0.31
K99+680~K100+055 150 160 516 420 291 3.10 0.26
K100+055~K100+440 150 160 449 364 334 3.56 0.23
K100+440~K100+585 150 160 413 335 363 3.87 0.21
K100+585~K100+793 150 160 367 297 408 436 0.19
K100+793~K101+163 150 160 315 253 476 5.08 0.16
K101+163~K101+806 150 160 227 175 661 7.05 0.11
K101+806~K102+150 150 160 197 121 761 8.12 0.08
3.2
4 321
Table4 Final prediction results of rockburst
Im s
K 95+430~K 96+060 2630 « ,
Ry/s1 K98+060~K 100+055 1995 »[10]
K 100+055~K101+163 1108 1 ' ’
K95+430~K96+430 1000 3 ’
K96+430~K101+163 4733
K101+163~K102+150 987 ’
K97+500~K 98+460 960 N ’ ;
K 98+460~K 99+680 1995 2 ,
K 99+680~K 100+585 905 ;
3 ,
5 , ,
Table5 Design lengths of the rockburst .
m 4 )
K 96+740~K 98+060 1320 v ,
K 98+060~K 99+400 1340 v
K99+670~K 100+055 385 Y% 322
K 100+055~K 100+160 105 v (1) . ,
K96+610~K 98+060 1450 v 4 m. . .
K98+060~K 99+398 1338 v , 5~10 min,
K99+668~K 100+055 387 v 10 m;
K 100+055~K 100+158 103 v ) . f 50 mm,
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Table6 Comparison of the prediction section in design
and construction phases

/m /m
K95+430~ K97+740~
2630 550
K98+060 K98+240
K98+060~ K98+240~
1995 1350
K100+055 K99+590
K100+055~ K99+590~
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K101+163 K100+220
6 ;
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Table7 Comparison of therockburst by measured stress

valuein-situ

Sqls1
/MPa

K97+210
K97+230
K100+400
K100+570

157.3  18.4/18.6

1573  27.0/27.4
1573  16.7/21.8

157.3  22.0/23.9

(1]

) 300~500 m

(1) . :
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