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hole during excavation of foundation pit

LV Anlin", ZHANG Kai', WU Zhenyu?, WANG Jianxin®, FAN Baitong?,
PENG QF, CHAI Dehua?*, WANG Banghao*, ZHU Jianbo’

(1. Guangdong Provincial Key Laboratory of Deep Earth Sciences and Geothermal Energy Exploitation and Utilization;
Institute of Deep Earth Sciences and Green Energy; College of Civil and Transportation Engineering, Shenzhen
University, Shenzhen 518060, Guangdong, P. R. China; 2. China Railway 25th Bureau Group Co., Ltd. Shield

Engineering Branch, Guangzhou 510600, P. R. China; 3. Shenzhen Municipal Design and Research Institute, Shenzhen
518029, Guangdong, P. R. China; 4.Changchun Guoxi Real Estate Co. Ltd, Changchun 130022, P. R. China)

Abstract: In order to reduce the dynamic disturbance of adjacent structures caused by blasting construction of

foundation pit by using blasting, field test to study the vibration reduction law of the blasting barrier holes was
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conducted relying on the blasting construction project of foundation pit of No. 1 comprehensive well of Shenzhen
Metro Line 16. Based on monitoring of the ground vibration under different blasting barrier hole parameters,
influence of blasting barrier hole on peak velocity and dominant frequency of particle vibration on the ground and
the influence of parameters of blasting barrier hole on its vibration barrier effect were analyzed. It is found that
when the diameter of the blasting barrier hole increases, the vibration isolation rate of vibration barrier hole
(VIR) in horizontal radial and horizontal tangential directions increase first and then decrease, the VIR in vertical
direction increases and the VIR based on resultant velocity increases. Furthermore the VIR decreases first and
then tends to be stable with increase of the row spacing of the damping vibration barrier holes. In addition, when
the proportion of water filling in the blasting barrier hole increases, the VIR in horizontal radial direction

decreases, the VIR in horizontal tangential and vertical directions increase first and then decrease, and the VIR

based on resultant velocity increases first and then decreases.

Keywords: blasting; barrier holes; field test; vibration isolation rate; water filling proportion
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Table 1 Physical and mechanical parameters of rock

W/ PP/ R/

HAT R , A H
e (g/m*) (m/s) GPa 8
MR A 2. 868 3160 29.9 0.29
WA 2.380 2 940 11.13 0.26
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SR, 25 G 2 0 TR TR S T TR A
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KM 19 95 1 22 A2 25 2928 16 m, 23 Coco park [
PR Z AR A 77T m.
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Table 2 Blasting parameter table
BB EE/m RS /m HH/m FKE /m HIEKE /m ] #F /m HE#E /m ekt kg
3.0 1.2 0.4 1.8 1.2 1.2 1.2 1.73
4.0 1.2 0.4 2.6 1.4 1.3 1.2 2.50
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Table 3 Spatial orientation of detonation source

HEIR 1

IR 2

JRE 3

L,/m Sy /m Sy/m H/m L,/m S, y/m

S,.y/m H/m Ly/m Sy /m Sy y/m H/m

9 7.5 7.5 16 19 7.5

7.5 16 30 11.2 16 16
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Fig.2 Schematic diagram of arrangement of blasting barrier hole test
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Table 4 Experimental scheme of the influence of diameter

on the vibration-isolation rate of barrier hole

HEUR KX fL%/mm  fLEEE/mm He%
v 59 1000 1
JRIE 1 A 75 1000 1
il 91 1000 1
110 1000 1
IR 3
I 135 1000 1

x5 HEEEINBIRFLBIREN MK H R
Table 5 Experimental scheme of the influence of row

spacing on the vibration-isolation rate of barrier hole

KX fLiR/ fLiEEE/  HemEE/
mw ! Hes
Juf] mm mm mm
JRIR 2 I} 110 1000 1500 2
110 1000 500 2
HRIR 3
110 1000 1000 2
F6 KXFTEEMNBIRILBIRENZMIRIEFTER

Table 6 Experimental scheme of the influence of filling

degree on the vibration-isolation rate of barrier hole

5 fL#e/  fLIEIEE/  BE1% KEE RKEE
[X 35 mm mm J# H/m BE/ % h/m
16 0 0
20 25 9.3
M 91 1 000 24 50 18.6
28 75 27.9
32 100 37.2
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Fig. 4 Waveform diagram of measuring point
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Table 7 Field test results of single row blasting barrier hole with diameter of 135 mm
IKAF-A2 1) (X)) AKFE I (Y) B H I (Z) B T 7 [w]
P W {1 91 5 1 WA {91 5l 7 W {1 91 2 34 W {1 91 5 7
Fad %/ % W4 %/ %6 W4 %/ % %/ %
B /(ecm/s) ’ JE/(em/s) ’ B /(cm/s) ! B /(cm/s) ’
N1 2.725 3.444 8.295 8.936
65.5 78.1 78.3 79.8
01 0.939 0.751 1.795 1. 808
N2 3.700 2.856 5. 247 5.348
72.9 80. 3 78.0 79.4
02 1. 003 0.562 1.152 1. 101
N3 2. 888 2.492 5.365 5.404
67.1 76.3 79.9 73.9
03 0.950 0. 590 1.079 1.409
P 91 3 14 () 68.5 78.3 78.7 77.7
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