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Vibration Response of Ground and Adjacent Tunnel under
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[ABSTRACT] In the design of tunnel excavation blasting, based on the least square method, the Sadovsky Formula of

surface vibration velocity caused by bench blasting construction was obtained. Meanwhile the influence of blasting vibration
on adjacent tunnels was simulated with the numerical analysis software ANSYS/LS-DYNA. The results show that the sur-
face vibration velocity decays exponentially with the proportional distance. K value obtained by upper bench blasting is lar-
ger than that in lower bench blasting, and the attenuation coefficient o value is basically not varied. The peak velocity of
each measuring point on the front blasting side of the adjacent existing tunnel is the maximum along the X direction (radial
direction of blasthole) , and the direction of the peak velocity of each measuring point on the back blasting side is changing
when it is the maximum. The peak value of vibration velocity at the back blasting side is far less than that at the front blas-

ting side, and the peak value of velocity at the side wall of the front blasting side is the highest. It should be the key sup-

port object.
[ KEYWORDS]

515

TREER T, SRR S0 S B R0 7 A O 18
AERBN B R AR S5 A AT T RES | L 3
HEOH) STY R0 BRSO R A B 2
X EIHZAR T B EARAT — & B2, A ek MBI R
HfEE , TR R Z X BHR S5 & 4 55
AR AT WD, o A X R R T R B Y
uﬁl[ls] N

FUAIT AR 227 R 600 I 7 2 (12 10) 250

* U#E A #5:2020-01-02

blasting vibration; Sadovsky Formula; ground; adjacent tunnel; ANSYS/LS-DYNA

X W I AR A B U] A AR AT 15, DL
HERA IR B ) A2 4 S DR Y, O S B T, 5K
GRARAE BT B IO AR I S BRI E , R
RITHZ X MR A R IR 50 8 2 T EIHZIX
T AR Gl BB, 45 & TR ST B
OIAT T BRI T | L ) SR IR, A AR
AL A3 T S M R T T P b R R B R
SR LR I 4R 3 i AC  2E T de /s Rk R
U A3 M IR B T 5 R IR AL IR AR 1 R Bk
o7, TN 5 5 00 A A e 1) — B R4
K FHHTIT i WF 58 1 F IR sl o 41 3 BE A B% 18 7Y

FE—EE: EHIE(1992 - ) 5B, Wit Bh#, FEMNF LA TEARRINHECE TAE, E-mail :wxh12271913@ 163. com



2020 4£ 10 H B Wi ik T8 Y S ) b e R SR BRI AR S N, T M, A 55

I SRR SCIR [ 7] — 8, RS
MR 0 35 1 R 2 A R, e LT A
PR DX RS s X s, 3t T T 2 51 A A 0
O R R (9 e Dl LA O TR R TR R Bk, - X
S gt A R g W0 S 5 R o T R E ANSYS/
LS-DYNA, 7341 1 3 1l B i 42 X6F 408 30 A8} I Sl ]
PR IR B R ST RN SRk L T
T B ARk A L 25 e R et R T Ak ) Al i 3 70
TSS9 gms A 450 5 ek B g W ) R A ) A
G T T R Bt T v A R R H 2R A R Bl AR A LA
BE RS S BRI A

3 38 30 A o T e i 2l M Ak P e /N ek
AT B BRI T 51 A A R A B IR A X
FEEARUE T EAE ANSYS/LS-DYNA Bfl] 1 % i
P 15 762 AR 48 3T Bk T A PR s8N, R 2 B b Jo
FAE T R TE SR i T AR AL T

1 TITiEHR

% 3 57 T A 3 XY AP L 3 3 e e A
B, 4 fL D42 mm, 2546 32 mm, HHKE 1.2 ~
2.0 m R 2" S A FLALNEZY BRIE W R ] 1T
BUERTTHZ, AR SEILR 1 fik 2,

T JE A I 2R BRI T, b2
/N 12 my BT e/ AR FEE 53 A
F ST HR B I 20 0T 1l 35 B <830 R AT R 3 )52

2 R R R &R K @] YT 53 4

2.1 M5 S4HE
JEE IR [ E- TC4850, M AREURE I8 bk
%1 LEE&U-EBa AR
Tab. 1

Blasting parameters of upper

bench method
L LR, B afLEesys  mBeakys

JFL . " o e ke
T SL 6 1.6 1 0.7 4.2
FErfL 4 1.4 3 0.7 2.8
Tt £L 9 1.2 5 0.4 3.6
HBAL 11 1.2 7 0.4 4.4
JHBfL 10 1.2 9 0.3 3.0
Bl 10 1.2 11 0.3 3.0
SR AL 5 1.2 13 0.4 2.0
JEAR AL 5 1.2 15 0.4 2.0
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Tab.2 Blasting parameters of lower bench method

Wl %&Z‘L LR/ Ez LMz, Bz

m = kg kg
AL 5 1.2 1 0.5 2.5
TR L 3 1.2 3 0.5 1.5
TR fL 4 1.2 5 0.7 2.8
A BhFL 3 1.2 7 0.4 1.2
JifL 4 1.2 9 0.4 1.6
JaAL 4 1.2 11 0.4 1.6
JEfL 5 1.2 13 0.6 3.0
JiifL 5 1.2 15 0.6 3.0
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Fig.1 Layout of measuring points
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Fig.2 Fitting of Sadovsky formula
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Fig.3  Attenuation law of peak velocity of
blasting vibration
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Fig.4 Tunnel grid division
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Mechanical parameters of rock

Tab. 3

W/ BRPERE AR RN DIk
(kg m™>) H/GPa b Ji/MPa H/MPa

2 600 50 0.26 78 160 2.5 4

c P

KELGOEFHEPE A Al A MRS, SR 5 o+ Mat_

High_Explosive_Burn, i 1] JWL JR 7 J5 B4 LE 24
RIER AR R, BARSBE L 4,
k4 MEHARSHK

Tab.4 Relevant parameters of explosives

.- V4 R/ po/ A/ B/ R ©
(kg+m™?) (m+s'") GPa GPa GPa ! 2
1200 4200 5.06 214 182 4.2 0.9 0.15
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Fig.5 Location of survey points of excavated tunnel
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Fig.6 Comparison of peak vibration velocity of each

measuring point in different parts of excavated tunnel
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