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Fig. 2 Blast-hole-arrangement plan ( bench cut method)
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Fig. 3 Blasting vibration monitoring instrument
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Fig. 4 Working progress of blasting vibration

monitoring instrument
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Fig. 5 Arrangement of monitoring points
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Table 1 The allowable vibration velocity

Vi(emes™') ! Vo!
<10 Hz 10 ~50 Hz >50 Hz (emes™)

10 ~ 12 12 ~15 15 ~20
<10

<10 <6.8
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Fig. 6 Curves of vibration velocity along the existing tunnel axis
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Table 2 Physical and mechanical
2.3 parameters of rock mass
v /(kNem~?) 24 21 18
; E/GPa 1 3.3 1.2
I 0.27 0.32 0.38
° 0 /1(°) 43 33 21
¢/MPa 1.2 0.45 0.1
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Vibration velocity along the existing tunnel axis under different tunnelling schemes
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Table 3 Vibration velocity of the existing tunnel’ s
cross-section under different tunnelling schemes
/%
/(emes™!) /(emes™")
] 0.414 0.229 44. 686
. hol K131 + 120 5.470 3.513 35.777
: +
Fig. 8 Arrangement of cut hole 3636 2 464 3 933
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Fig. 12 Velocity time-history curves under different millisecond-delay time
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Table 4 Maximum vibration velocity under

different millisecond—delay time

/ms /(emes™") 1%

0( ) 2.393 72.44
of ) 8. 682 0

1 7.363 15.19

3 2.56 70.51

5 2.384 72.54

10 2.391 72.46

15 2.393 72.44

20 2.393 72.44

15 ms,

880

22 ~120 m

15 ms

30,40 m

13

15 ms

15 ms

26 m

22 ~40 m

13

ZK130 +

22.26.
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Fig. 13 Velocity time-history curves under different thickness of mid-adjacent rock
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Monitoring and Controlling Technology for Blasting Vibration of Houci Tunnel

ZHANG Xiao-bo' LIU Quan-sheng' > TIAN Yong—chao' SU Xing4u’ ZHONG Yuan-ging’
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Abstract  The blasting construction of newly constructed ( in-situ enlarged) tunnel inevitably influences the ex—
isting tunnel’ s safety. Based on the extension project of Houci tunnel in Zhangzhou—Tlongyan highway of Fujian
Province the technology for monitoring and controlling blasting-induced vibration during tunnel construction is ad-
dressed. Combined field monitoring with numerical simulation the influence law of blasting vibration on the exist—
ing tunnel is studied. Ultimately the optimizing suggestions are put forward. The results show that the process of
the newly constructed tunnel construction cannot endanger the stability of the existing tunnels; there are significant
differences about the impact on the existing tunnel influenced by the blasting process of the newly constructed ( in—
situ enlarged) tunnel; reasonable millisecond-delay time should be 15 ms the left surrounding rock should be ex—
cavated preferentially in the process of in-situ enlarged tunnel construction.

Key words  newly constructed ( in-situ enlarged) tunnel blasting vibration field monitoring numer—

ical simulation the optimization of blasting scheme



