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Analysis of Elevation Effect of Blasting Vibration on
High-rise Buildings near River in Channel Dredging
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Abstract: According to continuous blasting vibration monitoring results carried out on three monitoring points
(bottom ,middle ,and top) at different vertical positions at the same horizontal distance from an underwater blasting
project in a channel adjacent to high-rise buildings,the three-dimensional spatial patterns of blast vibration velocity,
vibration frequency,and vibration energy were analyzed,and the elevation effect mechanism of blasting vibrations on
high-rise buildings was explored. The analysis results show that; (1) Blasting vibration velocity is influenced by the
combined action of the elliptical motion of Rayleigh wave, energy attenuation ,and whiplash effect. It presents a signif-
icant three-dimensional spatial effect in the propagation among high-rise buildings,in which the vertical direction is
dominated by Rayleigh wave elliptical motion and whiplash effect, showing a significant elevation amplification effect,
while the horizontal and tangential directions are dominated by Rayleigh wave elliptical motion and energy attenua-
tion, exhibiting an elevation attenuation effect. (2) The propagation of blasting vibration frequency in high-rise build-
ing is mainly affected by the vertical distance from the wall ,showing an elevation attenuation effect in all three direc-
tions. (3) The distribution of vertical blasting vibration energy presents a significant elevation amplification effect

from the bottom,middle to the top of the building. Specifically,the high-frequency energy proportion shows an eleva-

7% E #A ( Date of reception) :2022 — 06 — 07 W45 & % B %3 ( Published online) :2023 —09 - 10

YEE B A : BAEAE (1970 - ), 55, i T RR I, % =R 7K 2 TR IR YAk 7 T A9 B 58 T4 , (E-mail ) 568924822@ qq. com,

About the author;LIAO De-hua(1970 - ) ,male, senior engineer, mainly engaged in the research work on the evaluation of water transportation engineer-
ing test and inspection, ( E-mail ) 568924822@ qq. com.



405 H3

B sk R e, 5 T BV I T g 2= A SRR A B i R AN S 171

tion attenuation effect in the middle and top relative to the bottom,while the low-frequency energy proportion exhibits

an elevation amplification effect in the middle and top relative to the bottom.
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172

1/

2023 49 H

1.1 Rk &R

PR AR 3h I 2k 28 e R F ST rb BRI 45 A= 7 1Y
TC-4850 #rMIRAL , AL HA HUE ) Hrhwg T
Po o R AT SRR S AR AR TR L A B i
K HIREFI MR T I & G & FhET AN I 30
BEEYRshIE AR, Bt E 4K 4 Blasting vibration analysis
HAE i S DGE. Uas B2 0 ~
35 em/s, B HL - (il & 4B 24 0. 02 em/s, fiil
RIGHRUCRHERK N 2 s,
1.2 WRHmERMRTE

MR AR 3 W B AR IR S e pB
{8 en PONEY A NIV AL I =) = W 2:8i: R 7)) iy NG
PR TR A A B — S MHRAY, S 543590 Rl a5 A
RUB R A CL 00 5 A RN S B R R 2= A
27 m, M5 B A A C 1S FE2E 290 28 m, B B4R
18 S A KT B =2 4 BV JRGES e 3 AR TS o5

L F R — 7K ASTR) i A I R AR A 5 A A B
EIWE 2,
Wil g5 C
i [m] [m]
45 B
BE__,\’_[\_
[m] a 1
1 [m] a
o L5—=
[ g Pl A
TTTTTT L ?# :
FEBL KEEEE D :

&2 A 5 W S AR B
Fig. 2

The relative position of blasting

point and monitoring points
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middle and bottom measuring points
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Table 2 Blasting vibration velocity in horizontal X, tangential Y and vertical Z directions
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