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Abstract: Rockburst is a dynamic process of a sudden and rapid release of elastic strain energy stored in hard rock
mass during underground excavation. The occurrence of rockburst disaster during tunnel construction will cause
serious consequences such as casualties, equipment damage and construction delay. With a large number of deep-
buried long tunnels to be constructed in southwestern mountainous areas of China, the prediction of rockburst
disaster is of great importance. In this paper, to fulfil the requirement of tunnel alignment and design during

engineering investigation stage, on the premise of the availability of rockburst prediction indexes in this stage, the
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Bayesian network is used to reflect the relationship between rockburst intensity and various influencing factors.

Based on 473 groups of rockburst cases, the naive Bayesian probability classification model is constructed to

predict the rockburst intensity by using four prediction indexes—geo-stress, geological structure, surrounding rock

grade and surrounding rock strength. The prediction accuracy of the model is found to be 84.47% using the 10-fold

cross validation method. At the same time, this model is applied to the rockburst section of Paomashan No. 1

Tunnel of Ya’an—Yecheng Expressway. The results show that the prediction accuracy is 85.71% in the 28 tunnel

section applications, and the established Bayesian network model has a good prediction performance. The

proposed method can provide a good support to the rockburst prediction during the investigation of deep-buried

long tunnels located in Southwest China.

Keywords: deep-buried hard rock tunnel; investigation stage; rockburst disaster; probabilistic classification

prediction; Bayesian network
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Table 1 Statistics of rockburst cases and the distribution of
rockburst intensity
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Fig. 1 Statistical information of prediction factors

13 Hsibp
TE e B B WA fad B rh, il T 2 A TER IR

ASCRRAE i BE RN Ry 48 S5 5 LI&C%@JE’J%&?EEFA@
e — 6 S R B A . S0 T Ak PR s o A ik

FErp AR H B — 25, IE 60 00 B0 R ORI AT 4518 1
W . ARV AT D R BB T Y R (/S R, LR
i {Ewﬂnﬂﬁzﬁﬁd vF O-1.5I0R KT O:+1.5I0R, H
O, R A Oy R VA B IOR S U 43

100 - 381

358
426¢
= 80r 57 33l3p 7 448
ey 128 12023
S 60f 12092 %1319t 316
ﬁ
H 40r 34 1627 104
= 3 313
20} ; 239
0F
%Eﬁ% ?‘MEI% rhag %ﬁ% ?EF'?UEI%
HRSEY
(a) HbR )8 b 3T
200
& 1501
=
%Pf 100 F 190!?151 189
g 21,38 899 180
T st
ol

%E% %ﬁa’ﬁ% *%Ei% ﬁﬁ'!ﬁi;%
HHRFYL
(c) A i A S i

(O 01) o AR SCFI AR BY P 7 35 Xk M B2 ) R A7 56
JE 2 AN SR AT S AR I, ol LU 2 AR R
YA e S v A (18] 2 v R G 5 B A SRt i 5 o {1, S
R EE ORI A5 W (6, T 0 BT A 5 % (2t 47 Ak
ol AR AR PSR AT, MR IZ A
FEA RS, ﬁﬂ%ﬂﬂﬂI@Fﬁ]%ﬂﬁ%ﬂﬁ*’]ﬁﬁiﬁ%%%@ﬁ

B2 FlistrREERN S5k
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Table 5 Basic information of rockburst and the predicted results of Paomashan No.1 tunnel
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Fig.5 Failure modes of rockburst in Paomashan No. 1 tunnel
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