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Fig. 1 The layout of the two tunnels signaled 1/s
and blasting vibration instrument (¢)
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Tab.1 The blasting vibration test parameters of
different blasting center distance
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S1 240 120 1.26
S2 240 140 0.98
S3 240 160 0.65
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Tab.2 The blasting vibration test parameters

of different charge amount
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Fig.2 Blasting vibration signal waveform
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Fig.3  Hilbert spectrum and three-dimensional energy spectrum

RIGAIAR AN TR F 4507 28 B H A ] J2 IR B IR
fiE, A — JZ IR B 2R AR B IMF 23 F A2 45 %
30 REASTF A BB — AT ot A0S B3
REFIZEX A o BT ARG/ BBl AE = 4
RER I, LA R S RE RS R, T LA ST B
T K(H H IAE 20Hz, 50 93 342 30 Al s oy 80Hz;
S2 e fe KM Y BLAE 20Hz, 78 & v B 5 b, 8 el 42
IR O0HzZ 5 S3 fil Tt fie R e O 3] 22 30 48 A oA
30Hz 90Hz;S4 — 4k 3% H BLX I AN FRAF 1Y 40 %
30Hz 50Hz;S5 = 4k 3% H 83X 0 AN FRAE B 40 % h
20Hz 50Hz;S6 = 4 i 4 B IX P A 5 AE (14 451 %
20Hz 80Hz, HME5 1 KR 4507 LA - #RJ2 4R
H7E 60Hz LLR By X ] 4, B3k 100Hz 1R # D,
et o LB R 5 B R E AR
IYATE 0.3 ~0.5s K 80Hz LT Ay IX [a] P, itk AT
WL JBERER S (55 B A RE R A e B, HLAE
10 ~ 60Hz X [H] N B, A /RIAFHE B AR
[ A TE LA RA R G KN, 5 = e Re 1 T Y
BAE PR —— X R Y, RO R TR B R 3077k B
SEH T R SR SC R EIEAT HHT 28405 1 &
T AR EDULH AT LA TR AR R (R A OE R
2.2 MEETREEIE

FI ) A R 2 1) % 1 G 2R DB B B 3 v mT LA
Weik (K 4) , —BAER G 2] 0.3 ~ 0. 6s 1 [l N
REE 4R B AR | i A Ab A 34 DR —
ZIFE IR, AR AR e A i ) PR 2k B DAL, SR 5 7R
i ) PR SR AR I Bl R e K s 22—
FEAS SR ) B 2 f I R 20 T 2 280 — s B[] )
R A IR B F KA, T LAl 22 BEAE B 1sf (i) A% 1 5
s il LB A K 25 R AR A AR B AR AR 5 B i
B0 155 S1 ~ S3 YR SIRREEAT [A] 2 B Wi K, ml L
B O B A, 8 00 B 20 0 Rt ] L 7R 3G K

3 SRERRREZ BRI R WA ST

REE 7l e rh, BRI X A M A2 3 &=
PRAVAE B, 2 phy T R A e 52 e ) AR AT 0 1
RS | R 1 FE R R A, o P 2 A
R 3 NMEBAR SN (E 5 S1 ~ S3 40T &3, (55 191K

0.4

03+

k02

0.1

0.5

0.4

0.3

0.2

0.1

(b)

0.18
0.14:
= 0.10:
0.06:

7 ‘LM

t/s




2013 46 H

I 0 8 TR AR Sl B RE R A AR AR T TS ORIRTESE -9

(e)

0.14f
X 0.107

0.061

0.02F

(d)

0.20
0.161
0. 12:
0.08:

0.041

t/s

0.9

0.7

0.5

0.3

0.1

0 02 04 06 08 10 12 14
t/s

()
(a) SI;(b) S2;;(c) S3;(d) S4;(e) S5;(f) S6
K4 BREBE L
Fig.4 Instantaneous energy spectrum
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Research on the Energy Distribution of Blasting Vibration Signals from Nearby Tunnel

XU Zhenyang, YANG Jun, CHEN Zhanyang

State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology ( Beijing, 100081 )

[ ABSTRACT]

To avoid the risk of a highway tunnel blasting construction impact on a nearby dilapidated railway tunnel,

a blasting vibration tester was set up in the railway tunnel to detect the blasting and vibration signals. HHT was used to ana-

lyze the Hilbert spectrum, the three-dimensional power spectrum, and instantaneous energy spectrum of the blasting sig-

nals. The result shows that several factors affect the blasting vibration signal spectrum. Based on parameters analysis inclu-

ding the rock characters, the initiatial charge amount and the distance to the blasting resource, blasting vibration signal en-

ergy distribution is confirmed in the frequency range of 10Hz-60Hz, which is out of the inherent frequency of the railway

tunnel and may effectively reduce the adverse impact on the railway tunnel. HHT can analyse whether the blast will destroy

the railway tunnel, which can provide appropriate guidance to the construction work.
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