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Peak particle velocity of adjacent residential buildings
influenced by blasting construction of subway tunnel
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(1. School of Civil and Architecture Engineering s Xian Technological University s Xian 710021 , Shaanxi s China ;
2. China Railway First Survey and Design Institute Group Co., Ltd., Xian 710021, Shaanxi, China)

Abstract: The blasting construction of subway tunnel seriously endangers the structural safety of
adjacent residential buildings. Therefore, it is necessary to propose blasting control measures
based on the peak blasting vibration velocity. Based on the simplified model of milti-hole load, the
cylindrical wave theory, and the traditional stress wave attenuation theory, the formula of peak
particle velocity considering the effect of elevation was derived in this paper. The blasting con-

struction response of an adjacent six-story residential building to the Metro Line 1 in Urumaqi City
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was monitored, and the measured peak particle velocity was compared with the vibration velocity

predicted by the modified formula and the traditional Sadov's formula. The results show that the

distribution of peak particle velocity predicted by the modified formula is inconsistent with the

measured value, showing a trend of gradually increasing with the elevation. Moreover, the rela-

tive error between the measured value and the predicted value is small, indicating that the modi-

fied formula considering the elevation factor is feasible.

Keywords: subway tunnel; blasting vibration; adjacent residential buildings; peak particle veloci-

ty; modified formula
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Fig.1 Relative position between the tunnel and buildings
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Fig.2 Layout of monitoring points

32 BMAXSERELAXMIUE

R TR R T e D i T T 2 5K g O b B
AHOC I 2R B ko 1N ) 568 98 3R B o ) B 37 43 0 A
Wi ZDK5 -+ 335 Ab i B vk W D0 e K 2 0 a5



20 o

T &/ o 4k

2022 4

Bz Q MO R Wk 1 prail 47 M E 43 8. A
7 FHAZ 2N 2 2B 2R A T RS A7 41 3k ot 31
B EE T B EAX SEGE AR LR, FE
o AR 5 W] P A B e W A% G2 20 AT [B1H 434, 7
X E 2 A 5

x 1 ELZEHE ZDKS+335 M #E

Table 1 Monitoring data of the left-line section ZDK5-+335
o BB . B BUREERHE/ (cm - sTD
Wrl e Befir .

il ke /m X Y z
1 24.32 0.27 0.38 0.55
0.45 9
2 24.92 0.27 0.38 0.54
3 7 27.24 0.28 0.39 0.57
4 27.77 0.28 0.38 0.57
0.30
5 5 30.26 0.30 0.40 0.58
6 30.83 0.30 0.41 0.58
7 33.44 0.32 0.42 0.58
8 33.53 0.32 0.42 0.59
0.30 3
9 36.21 0.33 0.43 0.60
10 36.26 0.34 0.44 0.60
11 39.72 0.35 0.45 0.63
0.45 1
12 39.55 0.35 0.46 0.63

BTG H b ca RFTELPEA M IR A X
WG 120 BN B, T Ak S PR R B A T R b . X AR
G AT BT b B L anF
lgo = lgk + alg(V/Q /R) (5
&y =lgv,x =lg(VQ/R).b=Igk .. (5) Al 4%
Hy =ax +b6 MEMHHTRIEX., FTHZEGERD
SRS | 3T /N e vk R 2R M T AR R Y &R B
(RRCIERa -

er[yi—71(;)(&) _ _
a = b=y —ax,K=10" (6)

Zx? —n (2)°
MR r A7) K1,

D, =)y, — )
i=1

DV =)t D) (y, —y)?

23t FRB AR AL SR AT X KRN,
Y KFYI1)  Z T 7 ) 4R 3l B AR IE S K e
mFE2 pryl, g RET IRART 0.8, £ Wiz L
P ] U5 05 2 T A5 AR A S 50 AF A SE PR R

IR o Ay THLI0) 2% FE o AR 52 W) Iy 4) o, DR 1 9 32K
5 bk g o8 Ak B 75 12 25 0L, A LA x40
VI 301 [ B O 2507

lgv =lg(kv,) +alg(r./R) + Blg(H/R) €))

SR FH B /N 3¢ 145 B8 T 1 05 (1 4 38 T 2 =X
H I R B koo va B s 25 A R i W T A5 B0 R
& IEA IS X )Y [ Z ) 8 4R 5 A 5 S 808 TR
5 G ABE A AR B A e e BB - 200 1,46
PEAHSCE W2 . A Il 45 591 3% 3.
2 EHEARBEEHEER

D

r

Table 2 Fitting regression results of traditional formula
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Table 3 Fitting regression results of modified formula
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Y I 1 0.212 0.007 0.079 r2=0.92 ©v=0.212 (r,/R) 0007 X 5007
Z Ji 0.441 0.003 0.059 r2=0.95 0=0.441 (r, /R )0-003 X 50-059
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Table 4 Comparison of peak particle velocity results

of three methods

- Z J5 1 B R V(AR E / (e« 57 D) MRS 22/ %
i i & 1E (D ‘*Hfr jﬁ{fr
pAs: pAs: B2 1 B2 2
1 0.45 0.40 0.41 11.75 8.20
2 0.46 0.40 0.41 12.31 9.23
3 0.47 0.41 0.41 11.56 13.27
4 0.47 0.41 0.40 12.10 15.07
5 0.49 0.42 0.39 13.52 19.47
6 0.48 0.43 0.40 11.20 17.64
7 0.49 0.43 0.38 12.37 22.52
8 0.50 0.44 0.38 12.42 23.65
9 0.50 0.44 0.38 12.15 24.90
10 0.51 0.46 0.37 10.24 26.77
11 0.52 0.46 0.37 10.10 29.13
12 0.52 0.47 0.36 10.56 30.71
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