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Study on Prediction and Control of Blasting Vibration
in Urban Foundation Pit Excavation
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Abstract: In order to study the blasting vibration prediction and control measures of excavation in urban area
under complex environment , the response law of peak particle vibration velocity and main vibration frequency is ana-
lyzed based on field blasting tests,and the blasting vibration prediction method is proposed based on the above two
factors. The vibration reduction effect of hole by hole initiation and vibration reduction ditch is discussed,so that to
obtain the optimal vibration reduction range of the ditch. And the control measures of blasting vibration are also for-
mulated. The results show that the prediction formula of the peak particle vibration velocity and main vibration fre-
quency is realized by considering the actual maximum single-hole charge and the actual total charge. The predicted
value is smaller than that solely based on the maximum single-hole charge,and the prediction accuracy is increased
by 3.2%. In the aspect of blasting vibration control ,the blasting vibration is characterized by low vibration velocity,
high frequency and short duration. Among all the measures,the effect of the vibration reduction ditch is remarkable.

Considering the peak particle velocity, signal frequency band energy distribution and instantaneous input energy re-
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sponse law ,the vibration reduction effect is the best within 1 ~6 m radius on the side of the ditch opposite to the

blast source,and the maximum vibration reduction ratio can reach 77.5% within 1 m radius. For similar projects, the

proposed blasting vibration prediction formula can be used for pre-assessment. When the distance of the building from

the explosion zone is less than 10 m,it is recommended to implement vibration reduction ditch.

Key words

bration reduction measures

TEIR X A 23R BRI TR v, SR R 3 i /%
RO B A R 55 N B W 7R S e A AR T
® ﬁ?%@%@ﬁﬁ%mﬂ%Z@ffﬁ%

52 IR ARRIE S R |, KR IR S A — PR
ﬂ%ﬁﬁmo%&%ﬂﬁ@m%m%ﬁﬁmﬁ?ﬁ
T I N B 8 R A, Ay 2% 1 g 30k B i B
SRR N5 S A B, DFFE A 14R 1 T 250l
SIATRIAL B s N T2 4% (ANN) 2 ki
BE(GA) Y MBI AR (NFT) ™ BEAL AR PR
W SRR EEHLY R E-ELM 835 CEEMDAN-/)
P B o A, ST I X R T AR SR A
52 2%, 4 91 2% 0 2 ST 0 R R R 0
DRI, 75 R 0 IR Sl 503000 5 T8 , I DA SR I 47 e %, =
PSRBT AT R S R T, %
FLAEL R A PR R A B A A sk SR 7 T 4 P
o, B Ok B 22 1) SR, Y AR VR 2 2 4
WyAE R U B AR S B AT 52 B — i S, vT A A T

FEDRAIRTE IR B — DR F A
BT P BN AR AARFERE TR T 42 TR N

:H:E

1o, T RER X R I IREE o B 2%, il R it T2

excavation of foundation pit; hole-by-hole blasting; blasting vibration; prediction technique; vi-

SR B AR ST - i e A R 2l o e e B3 I A
YRR A ST, 4R T 285 A (R AR S R
PR YRR S TN J7 9% , I3 1o i FL A R 5 Dk
TR BOARSE T B IR 30 147 1 07 7%, DL 1t
BORBAE T Hg AR 3 T K 42 1 07 34 9 al A7
P R TREA —E NS E M H.

1 BREBEARTR

1.1 TEHR
SEILGURAE T2 TR IR BE 0 5 4% f7 1
FER IS S0 R SE AT TR EE 1 1R LR 2R,
Hrp BRSO RS 115 m, A, PR
Hu8.5 m Ab, A —4% K 30 m AYIE RS T4k, FE LT
10 m 4bif A7 7F = 25 th BUR U 4, madk LR
0.7 m B X FEELIREY R LS % T4 (J3a)
i~ FAE RS BT A o R R A L, )2
ARG, W SR E  AEE . AR AR R
Sl R R B 3448 R 5.2 MPa, 07 5 B - 29{E R
1.3 MPa 42 X 337 M A AIETE WL 1(a) ((b)

|

;>

ﬁm

N =
N @ 18.5], @
1?ﬂlJ)ii
2%3@ 4 ﬁi%%‘%
%«Eﬁ%iéﬁ Eﬁ Eﬁ
(a) X B 3R (b) 48 [X.J& i1 B 4.5 T [ (c) BRI 575 B

(a) Site environment of blast zone

&1

(b) Plan of the surrounding environment of blast zone

R XS T B P (B e m)

(c) Site measuring point arrangement

Fig. 1 The environment around the blast zone (unit;m)
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Fig. 2 Schematic diagram of initiation network
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Table 2 Blasting vibration data
S 5T BT KHTN PN ST SN R 4 2
SRR fiRE momm LR Rl S
(em-s™") (em-s™") Q./kg Q,/kg k8
1 0.527 0.507 29.100 0.810 1.000 29.100
2 0.486 0.485 32.200 0.810 0.781 27.000
3 0.548 0.546 25.100 0.810 0.820 32.000
4 0. 627 0.641 20. 000 1.125 1.000 43.200
5 0.588 0.578 25.200 1.125 1.252 42.000
6 0.565 0.548 28.100 1.125 1.370 37.100
7 0. 648 0. 655 19. 000 1.125 1.031 45.000
8 0.478 0.492 30. 100 0.710 0.580 26. 000
9 0.507 0.525 26. 000 0.710 0.561 28.100
10 0.496 0.509 28.100 0.710 0.602 27.000
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Table 3 Measured blasting vibration data

e Jo A AR H/ (em - s7") FIRIF/He B /m Puih v {DLIJHE %&ﬁéi‘f—'

x ¥ z x y z kg (VA XT A E
1-1 0.121 0.115 0.115 14.761 12.402 12.923 97 22.200 A -10m A —10 m
1-2  0.117 0.130 0.165 14.132 10.075 13.159 97 22.200  ZEf -10 m A5 — 10 m
2-1 0.18 0.136  0.117 30.650 11.816 12.822 72 12.700 Al -6 m £l -6 m
2-2 0.211 0.103 0.353 10.683 7.030 12.214 72 12.700 il -6 m A5 -6 m
3-1 0.061 0.073 0.121  8.297 8.573 22.038 73 12.800 Al -1m A -3 m
3-2  0.272 0.232  0.243 13.721 14.285 11.612 73 12.800  ZEfil-1m A -3 m
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Fig. 6 Measured blasting vibration waveform at 1 m
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