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PREDICTION AND COUNTERMEASURE FOR ROCKBURST
IN CANGLING MOUNTAIN HIGHWAY TUNNEL
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Abstract: Based on the engineering geology and the measured geostress, the initial stress field is obtained by
inversion. Then the circumferential stress after excavation is calculated 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 real 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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Table 1 Criteria for rockburst
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Fig.2 Complete stress-strain curves of sample No.1
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Fig.3 Complete stress-strain curves of sample No.2
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Fig.4 Complete stress-strain curves of sample No.3
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Fig.5 Complete stress-strain curves of sample No.4
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Table 2 Prediction of rockburst by energy criterion
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Table 3 Prediction of rockburst in Cangling tunnel
- Ry R, o o Ry/ oy HHE R g 3 A4 AR
MPa /MPa  /MPa  /MPa  pyo  HEERAERHL  Rion BRI oyR. HEERAENH
K95+430~K96+250 150 160 280 169 535 SRR 5.71 (lieay 3] 0.11 T T B)
K96+250~K96+430 150 160 28.5 19.6 526 DR 5.61 (lieay 3] 0.12 T T B)
K96+430~K96+650 150 160 353 199 425 SRAEB 453 FRAEE RS B) 0.12 T T3
K96+650~K97+030 150 160 328 227 457 SRR 4.88 FRAEE R B 0.14 T T B)
K97+030~K97+500 150 160 357 276 420 SRR 4.48 ARG B) 0.17 T T B)
K97+500~K98+060 150 160 444 354 337 SRAEEB 3.60 FRAEE RS B) 0.22 PSS
K98+060~K98+460 150 160 532 434 2.82 P 3.01 AR B S) 0.27 594 BRE )
K98+460~K99+680 150 160 595 489 252 JEE R 2.69 ARG B) 0.31 HAE R R B
K99+680~K100+055 150 160 516 420 291 TR R 3.10 FRAEE RS B) 0.26 PSS
K100+055~K100+440 150 160 449 364 334 SRAEEB 3.56 FRAEE RS B) 0.23 P B)
K100+440~K100+585 150 160 413 335  3.63 SRR 3.87 SEA IR B) 0.21 TS
K100+585~K100+793 150 160 367 297  4.08 SRR 436 AR B S) 0.19 T RS
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Table 5 Design lengths of the rockburst Y1) (728 1
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Table 6 Comparison of the prediction section in design
and construction phases
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Table 7 Comparison of the rockburst by measured stress

value in-situ
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Pl 1L
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