31 3 Vol.31 No.3

2012 3 Chinese Journal of Rock Mechanics and Engineering March 2012
1 1 1 2 1 1 1 1
(1. 430071
2. 610051)
(
) ( )
— 2
TU 45 A 1000—6915(2012)03—0433—12

EVOLUTION LAW AND MECHANISM OF ROCKBURSTS IN DEEP
TUNNELS IMMEDIATE ROCKBURST
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Abstract The ideas and methodology for the in situ monitoring of rockburst preparation of deep tunnels was
described firstly. The time and space evolution law of immediate rockburst observed which occurred usually
during or after excavation immediately and affected mainly by excavation unloading effectiveness was analyzed.
Based on a series of in situ monitoring of deep tunnels process of crack initiation propagation opening and
closing evolution of wave velocity deformation acoustic emission and microseismicity were observed. Based on
moment tensor analysis of the monitored microseismicity during the excavation of deep tunnels the difference of
mechanism of strain rockburst and strain-structure slip rockburst was found. The former was mainly from tensile
cracking but the latter mainly from tensile cracking shear cracking and tensile-shear/compressive shear cracking
which was from shearing of stiff structures and formed boundary of rockburst pit. The results are used as a guide
of prediction of rockburst and its dynamic control based on evolution of the monitored microseismicity and other
information.

Key words rock mechanics rockburst immediate rockburst strain rockburst evolution law evolution mechanism
microseismicity deep tunnel

2011—10—08 2011—12—02
(973)  (2010CB732006) (50909092) (2009CDB120)
(1964—) 1986

xtfeng@whrsm.ac.cn



2012

*434 «

AECL

Read™!

[2]

R. J. Durrheim

Fig.1 Way of comprehensive in situ observation of gestation

process of rockburst

B3]

[4

1)

)

3)

)

TBM

(4)

SEM

[5]

[4]

71

[6]

RVI

[8]

0 30m



31 3 *435.

2 4 8 m)

11 28 0:50 90 cm
5

+ +
SKe+283 [ SK9+313
le o
| g
11 15 18:06 18:58( 2d

4 m) 3 m( )
Cim( ) 2m( )

SK9+287  SK9+292

TBM 11 7 309  1m

SK9+291 SK9+296

10 9 924
11 6 1752 1 3m
\ 4m
SK9+292.2 gkg+301 SK9+322
[ ]
<— TBM

(2009 )
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Fig.4 Typical examples of immediate strain-structure slip
rockbursts occurred in deep tunnels
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Fig.12 Several tensile events occurred after occurrence of main strong rockburst(in 2010)
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Fig.14 Evolution mechanism of a strong rockburst(in 2011)
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Fig.16 Evolution mechanism of a rockburst(in 2011)
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