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Abstract: The acoustic emission monitoring experiment of tunnel rockbursts under biaxial loading was carried out.
Compared with the process of rockbursts in practical engineering, the macroscopic damage characteristics of
tunnel rockburst process was analysed. With the help of acoustic emission energy parameters, the energy
accumulation and release law and the time effect of energy during the macro-failure process of rockbursts were
analysed. The influence of the horizontal load on the energy evolution law of rockburst process was discussed, and
the mechanism of rockbursts was revealed from the point of energy. The results show that roadway rockbursts
have four typical stages including quiet period, particle ejection, rock fragmentation accompanied by particle

ejection and burst ejection, and that there will be a short quiet period after particle ejection or flake exfoliation.
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That is to say, rockbursts experience an evolution process of calm period, particle ejection, short calm period,

rock fragmentation accompanied by particle ejection, short calm period and burst ejection. The calm period

corresponds to the process of energy aggregation, while the other three typical stages correspond to the process of

energy release. The energy generation mechanism in the short quiet period is related to the horizontal load. On one

hand, with increasing the horizontal load, the accumulated energy increases significantly in the process of

rockburst incubation, which provides enough power source for the occurrence of the rockburst. On the other hand,

the energy in the short quiet period gradually changes from the aggregation process to the release process, which

leads to a continuous and quick energy release in the process from particle ejection to intense ejection. Under the

combined action of the above two aspects, a large amount of energy accumulated in the process of rockburst

incubation under a high-level load is released rapidly in a short time, leading to a sudden strong and destructive

rockburst disaster which is difficult to predict.
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Fig.2 Two axis loading plan of tunnel rockburst

(1) NI RRAIIR I F135: R 34507 20m#,
EEAE W ACTE= R ol Y S I k= il SRRV S Bl b



F38E FHa4W

BB BRI A R ES T -739 -

RSB F  AF,, R ERIWILE RN 13 .

(2) BEIZ: TERMILEN. 113% 5 fRFF 5 min,
KN TIFF2R 7730, B RAE P 3B U 1) 78 34
BE 2RSS, 256 UG TREF 5 min, SEILAR
SEpA b L RO FZR B YA

(3) 5 2 INERE AR REFAKTJ7 M #fT F,
A, RS, KRBT ST F, D
SERICR AR AR IN AL, @i Aok AR U 5 18 T 475 ) 1
JE LTRSS AR R R A
22 WHEHIE

N SEBUINER S A R, AR SCER T AR IS
R R AHRRTRL” A SR T i AR, R
A “HFLrTeIa” 107 Ui R

FE LA R HA SR A, B
X FREM R PR TR, SIS BRFLIE M 7
TR RL ) 2505 S0 i A B 5 712 240
i, R HEAMBKE, EMSARE RS
BT B SEIRER, JFRE T OKE R A AR R
T, BIGWHR T — OB E AR kL, KRR
MKAK VR AIAT SR 8 1 0 1 LIRS, SRJE LKIR
FUHFERD R RERE IR INILAR AT, Koy 1%, 5
IKFIN 0.27%, BN 0.2%, BERHE N 0.02%, %
MU FR ELBR & S RS 3 d, il AL
FRIA AR RE . B 3 AR R FNAE B 25 Bl
TNy - AR ZE, MBI RTLLE H, A
MBIRAE A 25 AR T e AR AR RE o SEBGHIERH,
AR S A A AL, B R AR
M, BEAE A SEIR TR . A BRI AR T 54
WE 1 Priw.

R AU A AR L 4 A S B AR A A i
FEWIR:

100 ¢

80
TERAE

g 60r

2

=

g0t ARALRA R
20+
0

0.000 0.003 0.006 0.009 0.012 0.015
Ridk
KI3  TEE R BB 7y - R4S i 22

Fig.3 Stress-strain curves of granite and similar materials
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Table 1 Basic mechanical parameters of similar materials
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Fig.5 Panorama of tunnel rockburst test system
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Table 3 Time proportion of tunnel rockburst at different
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