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Table 1 Wave velocities of different levels surrounding rock
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Fig. 1 Diagrammatic arrangement of measuring point on site
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Fig. 2 Vibration waveforms of measuring point on site
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Table 2 Transport properties of elastic waves of different levels of surrounding rock
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Table 3 Values of microsecond time interval
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Table 4 Mechanical parameters of the model

PR B 18 A o HERC G v el D)
et e WHE | BERWE 0.3 0.35 1,950
BRSO, gl g " - Lo
ﬁifﬂ‘k’ﬁéﬁ?ﬁﬂiﬁﬂﬁﬁjﬁﬁﬁ%% fili 4 B 4 WAL IR A B R 0.7 0. 33 5 300
PE L AL 8 A P IS 1) (= ) fr 250 BAE MRS RS LS 0.31 2.350

j@ 112 mst) s ML b 1 K A 2 24
ZER (H S PR B T AR A %

12
25100 TR K B T 2 2 o k) A 8
O FLEE b A B ey 28008 AR S Y R 4
UL, St e 24 o T 080 4 o Z
HEE N 1200 m/s, £,
3.3 #RHoW “_i2
WG XM E F Rl -16
. . —20
s R LT e 2B B T A2 20 40 60 80 100 120 140 160 180 200
5 m ZEATE OO R 3 FRl s 1 thms
Bl KPR . O 14. 6 mm/s, WA 4 P4 A1 BRI 5 R

i Fig. 4 Velocity waveforms of measuring point 1 on site



B S BRI BR OB U S M R R S B AR I ] (] R

97

(b) =20 ms
157
10}
£ £ of
g g Or
3 S
_10 L
10 =0 10 B0 200 230
t/ms t/ms
_ (d) =100 ms
101
g g
£ £
5 3 -5
—-10 -10f
_la _15'— L 1 1 Il ~+ 1 L L 1
0 50 100 150 200 250 300
t/ms t/ms
&l 5 AN (R A 22 [E] B 0 e 1 9 4R 2 RO
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Optimal microsecond time interval of urban tunnel
passing through complex strata

Li Zheng, He Chuan, Wang Bo, Yang Saizhou, Guo Xinxin

(Key Laboratory of Transportation Tunnel Engineering » Ministry of Education
Southwest Jiaotong University, Chengdu 610031, Sichuan, China)

Abstract: In view of seismic-wave detection, laws of waveform change, and the vibration-reducing
effect that different millisecond time intervals have on millisecond blasting in underground engineer-
ing, we conducted research on optimal microsecond time interval in the underground blasting for the
construction of an urban tunnel passing through complex strata through theoretical and numerical a-
nalysis based on the so-called “a soft layer on top of a hard layer” soil condition found with the Guan-
Hui inter-city expressway project and the related field test data. Our results show that the effect of
millisecond blasting in the complex strata is preferable, the optimal microsecond time interval of the
first and second guns is 50— 70 ms; under the same surrounding rock conditions, the duration of the
vibration waveforms and the main shock phases increase with the distance from the center of the ex-
plosion; meanwhile under the unfavorable surrounding rock conditions, the vibration waveforms are
more likely to appear superimposed; with the increase of the microsecond time interval, the main
shock phases of the first and second guns gradually separate, the vibration-reducing rate fluctuates
significantly between 0 and 35 ms and is less than stable; in the complex strata, with the same dis-
tances from the center of the explosion at the two measuring points, the points above the hole area
have significant influences with relatively greater vibration velocity.

Key words: mechanics of explosion; microsecond time interval; vibration waveform; complex strata;
reducing-vibration effect; urban tunnel
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