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Study of prediction of rockburst intensity based on efficacy coefficient method

WANG Ying-chao, SHANG Yue-quan, SUN Hong-yue, YAN Xi-shui
(College of Civil Engineering and Architecture, Zhejiang University, Hangzhou 310058, China)

Abstract: Rockburst is one of the main geological hazards during tunnel construction in high geostress zone. The prediction of
possibility and classification of rockburst is one of global problems of tunneling engineering. Based on efficacy coefficient method, a
new model for predicting the classification of rockburst is established. Considering the key influential factors of rockburst
comprehensively, four factors including oy /o,, o/o, W, and I are selected as evaluation indices. The model is tested by a series of
rock projects at home and abroad. The obtained results are consistent with practical classification of rockburst and the results of set
pair analysis method and extensional method; so it is shown that the efficacy coefficient method used to classify the rockburst
intensity is reasonable and effective. Then, the model is applied to Cangling tunnel. The results are in good agreement with practical
situation of rockburst. It is proved that the efficacy coefficient method used to classify rockburst intensity is exact and reliable. The
efficacy coefficient method is simple and has very strong operability, which possesses a good prospect of engineering application.
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Table 1 Relation between rockburst and

the evaluation indices> '™
AIREL Rl oal o oc/oi Wet I
I Py <0.3 >40.0 <2.0 <35
11 BMAEE 03~05  267~40.0 2.0~35 3.5~55
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Table 2 The satisfied values and not allowed values of
evaluation indices of rockburst intensity
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Table 3 Discriminant analysis of rockburst level

R PESIEY i
I 60~70 T, KRR
1l 70~80 Bea R, KERET
11 80~90 IR, KRR
\Y =90 SR A, I FRBAR

3.6 AL

T4, T I I BRSO RN S AT )R
RSV FR bR I BAREUE; AR5, TR L
P, 18 D R BOF AR AT PR B R S5 )
o HARSIILS R WA 1.

WA
218 42 Pk B WA
MER bz A4 ARVHE

s
DI ES

FNS AR IACE

EripEs- v

b

1 DB ERBEEREE
Fig.1 Flow chart of the efficacy coefficient method
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Table 4 Data of the engineering rockburst around the world and the analysis results
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9 AR TEETEBOLVEINRE 052 24.6 73 6.30 87.556 11 LIV kv kv
10 R Heggura 4\ 4 b 1 0.37 24.1 5.0 9.60 85.515 11 IV 11 11
11 Hitdh Vietas 7K B34 51 /K B3R 0.44 26.7 5.5 3.60 78.570 1I II II II
12 FA b 18 0.39 22.3 5.0 10.70 85.309 11 v 11 LIV
13 - K Lk 5 | 7K B T 0.38 17.3 7.6 7.50 83.098 11 Y 11 11

4 TREMNH

4.1 TEMN

VR R A T WL Al B S 85 = BLAS SRS
Gl kPRI . BEIE R A4 REE, ARG K
JELZ 7.6 km, BEIEH AKHIRL N 768.2 m. 514
BEiE X, MRS . TREX ATk
RN 7K — AR WEER T L AU 2R iR — Ze b KT,
T AR VG 1) FEE N — R KT 4 DA b oG g 2 22 — T M
KT B DU S A S P o 4k 38 1 o 1 £ T X
S TR T, BETE T B 32 g B XA R
RGBT SRR S R AL B, Rl o

Tt ARy R AR ey IR TR A ARG ER TR R,
TEWT 2 S HGE T AR RBRRE, A A fE
TR ZIBL, AR e, TR, R AL
[A] o
42 DIBAREEEEREHTN

AR EL B I BEIE K97+702~K98+152, K98+
152~K98+637. K98+637~K99+638. K99+638~
K100+892 AT 7 1B ZL AR TR, 255 % fE1E 5
Ve r W s b YA BRI e i
FEARI HAREUE, AR)5is - DR B %
FURE S OB R FAT T b, PN Rk S
PR o

RS5 GRBEABRTNGR
Table 5 Rockburst prediction results of Cangling tunnel
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