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Analysis of energy fractal and microseismic information characteristics about
immediate rockbursts in deep tunnels with different excavation methods
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Abstract: Based on a large amount of microseismic informations and hundreds of rockbursts with different intensities occurring in
the deep diversion tunnels of Jinping II hydropower station excavated with drill-and-blast method and tunnel boring machine (TBM),
the energy release processes of immediate rockbursts with different excavation methods are compared; and energy distribution of
microseismic events are analyzed by fractal theory. The achieved results are as follows: (1) Damage of rock mass are gathering and
expanding in the processes of immediate rockbursts. (2) Elastic potential energy which stored within the rock mass has different ways
of release with different excavation methods. (3) The energy fractal dimension values would increase continuously before the
rockburst happens and they totally increase to a critical value when the rockburst approaches during drill-and-blast method
excavation. (4) The energy fractal dimension values in TBM excavation which is bigger than that in drill-and-blast method can
describe the mild and moderate rockbursts of the working face.
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Fig.1 The location of diversion tunnels in Jinping 11
hydropower station™

Fig.2 Layout of diversion tunnels (unit: m)

3.1

ts
E, = %npvP’Sszuzcm (¢)dt
0
P vws P S
1 cone(1)

SRE:EP,Sl+EP,52+"”EP,Sf

1

(i=1,2,3..n) 2



2013

2624
Evs Epsy Ep gy yEp o 3.2
TBM 5
3
TBM
TBM
10 —a—2010-11-06
—o— 2011-01-11
8§ L ——2010-06-11 TBM
7 r —&—2010-11-06 E —e— 2010-09-09
~ ¢ | —o—2011-01-11 = 6
- —&—2010-06-11 TBM <
= 5 F ——2010-09-09 TBM
< 4
4
3 2
2
0 1 1 1 ]
1
0
5
Fig.5 Energy changes of microseismic in rockbursts
. 3 ) o activity zone with excavation per unit length
Fig.3 Energy changes of microseismic in
rockbursts activity zone
3" K11+159 K10+035 TBM
89
72 14 3 6 TBM
A
1
4 TBM
TBM
[7]
80
© Abuovd ¥
70 } —a— TBM 2010-06-11
g —e— TBM 2010-09-09
N 60 0
50 Cai”
40
30 TBM

Fig.4 The accumulative excavation length of the working
faces with different excavation methods



2625

TBM

TBM

30%"!

TBM

50%

TBM

TBM

TBM

TBM

TBM

TBM

TBM

3

2010-09-09

2

2010-07-05

§2-60-010¢
C-60-010C
61-60-010C
91-60-010C
€1-60-010¢
01-60-010C
L0-60-010C
¥0-60-010C
10-60-010C
62-80-010C
9¢-80-010C
€¢-80-010¢
0¢-80-010C
L1-80-010C
¥1-80-010C
11-80-010C
80-80-010C
$0-80-010¢
C0-80-010C
0€-L0-010C
LT-L0-0T0T
¥C-L0-010C
12-L0-010C
81-L0-010C
S1-L0-010C
Cl-L0-010T
60-L0-010C
90-L0-010T

1

2010-06-11

€0-L0-010C
0€-90-010C
LT-90-010C
¥2-90-010C
12-90-010C
81-90-010C
S1-90-010¢
C1-90-010C
60-90-010C
90-90-010C
€0-90-010¢
1€-50-010C
8C-50-C10C

TBM
Fig.6 Rockbursts on the working face in deep tunnel excavated by TBM

Table 1 Rockbursts in deep tunnels excavated by drill-and-blast methods
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