% 38 B 1M ® z I B ¥ Vol. 38 No. 1
202541 H Journal of Vibration Engineering Jan. 2025

18 7K JE 1Rl AN [ 4 1) 5% 25 25 Y M R IR 3D
M Joz R 122 #F 33

(1. RERSE = TRARAR ,IZTT M 110136; 2. 8 RHE R EE TR ZR, &1 &4t 10607)

FEEE R T IR T K 8 v AN [] 2 245 445 o ity 3 4 0 ) R P 5 L RGO 1 e T BRI IV 2R LA RO T R T
B E , X T ML 2 AL 1K ] B2 2 ALK ] B e 24 B A s KT8] B 3 24 2% 1 R IR T R b R AR sl I (B (PPV) K &=
W (DF ), I 45 By B EATE — 20 2007 T A [ 3 25 450 N M R PR sl iz LA o IR SR 45 SR I < A LE T ML 20 45 4, /K J i
e AL Ay R A 20 1Y BB B RIS AR A R b R IR B PPV /NI DF AR X 458 i 5 1 g T8 5 - TR RS T T 5 m 38 FEL DY %%“*f’i w7
B B IR B A 2 AL SOV BRI B U (L, TR T 3t 3 A W 4 0 2 A R 5 SR T K T HR BRI A FL P9 A Bk A% — S, S M AL D i
S RERY L BRI 8/, U S PPV AR s (E I M L P9 A1 35 K 48 — 3 S 7 [ AR B/ 2 19 PPV LA X 45 1o o I 3 9 kR e 40l o
08 P 9 S 7 1] B 2 245 LA BRE 9 3l BE Sk 9 45 20 73, I AR AL WO b R 4IR30, DT 0/ A T 42 %) b 32 A W e 4 30

RS BRI TR HRIR 5 KRR B4
FESES: U4Sl 2;U455.6  XEKAREE: A XEHS: 1004-4523(2025)01-0172-08
DOI:10.16385/].cnki.issn.1004-4523.2025.01.019

Ground surface vibration response law of different axial charge structures

in tunnel hydraulic blasting
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2.Department of Civil and Construction Engineering, National Taiwan University of Science and Technology, Taipei 10607,China)

Abstract: To investigate the influences of charge structures on the blast-induced ground vibration characteristics in hydraulic blast-
ing, several onsite experiments were conducted in the context of Xinbin tunnel at the Shenyang to Jilin Expressway. Based on the
onsite experiments, the peak particle velocity (PPV) and dominant frequency (DF) were analyzed under different kinds of charge
structures, which includes the normal charge structure, the water bags located in the top of blasthole, the water bags located in the
blasthole collar and the water bags located in the both ends of blasthole. In addition, the distribution laws of ground vibration under
different charge structures were further studied using numerical simulation. The research results indicated that, compared with the
normal charge structures, less explosive energy is converted into vibration energy in hydraulic blasting, resulting in smaller PPV
and higher DFs. Within 5 m of the cross section along the tunnel excavation face, the PPVs of blasting vibration under the normal
charge structure exceed the vibration safety criteria, which is adverse for the safety control of ground structures. The converted vi-
bration energy is relatively smaller along the direction of water bags in blasthole, but on the opposite direction of the blastholes
more explosive energy is converted into vibration energy. In tunnel blasting excavation, the charge structure of the water bags locat-
ed in the both ends of blasthole was recommended to promote the uniform distribution of vibration energy and minimize the distur-

bance to the surrounding structures.
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Tab.1 Comparison of PPVs under different kinds of charge structures
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