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Field monitoring on blasting vibration and dynamic response
of ultra-small spacing tunnels
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(1. School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. Wuhan Bridge Section, Wuhan Railway Bureau, Wuhan 430000, China)

Abstract: Based on the background of ultra-small spacing tunnels of Nanjing Metro and combined with the existing research results
as well as domestic and international codes, a method of blasting technology using in small spacing later tunnel is studied in order to
keep the security and stability of the antecedent line. Using modern information technology theory as the basis and making full use of
on-site monitoring, the vibration velocity of particle in antecedent tunnel can be monitored and analyzed for vibration reduction and
vibration isolation during the blasting. The final results show that the blasting design parameters such as optimized footage driving
cycle, the maximum loading dose and the time difference of sectional blasting are reasonable during the construction. The blasting
design did not affect the safety of the antecedent tunnel. While through the three dimensional numerical simulation, after observing
the variation of particle vibration in antecedent line over time, we find that the maximum vibration velocity meets the relevant codes;
and the optimized blasting design is reasonable. Through numerical analysis, we find that the tangential and centripetal vibration
velocity in tunnel side wall are much faster than the vibration velocity in arch springing, the effect in antecedent blasting surface is
slight greater than the rear lining; and the surface vibration of lining in left tunnel which near blasting point is greater than the surface
in blasting point. The research results to the construction of this protect provide a scientific basis and technical guidance for similar
future tunnel blasting excavation engineering and construction methods in theory.

Key words: tunnel engineering; small spacing tunnels; blast monitoring; numerical simulation

TR () — Al R L R, T AR B AL
= T AL R R, BRI i T T

AN EIREE A Tl > BB S SREIE L B TRKAG . IS S TR SR RS

Wk H . 2011-08-08
HETH: EEARIES (No. 51078243); T[db4 ARIEE EBH (No. E2012210011).
WAEEE A RIEE, 5, 1977 R4, WL, IR, FEART A LTRSS TREBCA AR T/E. E-mail: myztx@163.com



3748 b +

2012 4F

BT 20EH N2 B, ENEASE . BREEASHE . KR
DA S T Bk 4 AR T A R B T /g bR IE . X T
INT AR I N PR RE A e T, W) 5 5 BbE E AR
ERF. P IR, HE U oT g4 4 ),
BEXTIX LG ) T, [ N b SR P A AU R e s
AT BOO NG BB 1 A B R . SCPERL. JRAT
BETE AR AZ0 SEATREE IR o il T ik puAk
LA AR B AT T KR g AR,
AR T — MU o AR R T R i Ak 1 A [l
— /N P AR IE X ) K 18+773~K19+002 Bt i)
FEVEHE N 0.309~0.580 m, ik 229 m, fix/MAHE
A 0309 m, HAZBLELA AHCE, il TR 2k
PRBTHZ . 2 RN O 32 I HESS3A T, e ke A
VAN T 3 G T 8 R PR SR DX T LA
WM ER L )R H AT E N NS R REE 2 5
AN 4 Ly B R K A el — /s T A B X () 9
IR BN RS, 12 FHIARE Bk e it s v 28
T, I IR R 6 S 4 Bl A A K e
BERUTHAR,  WFUSEAT R B 11 ) IR Bl 1 2 H A1k
B, WHRIRENRAL SRR Bl K32 &
Iy BUBI 22 5 R S B M A O R, 5835
Wit %, RPN T AT TR RN
PR S AT IR T R i X AT R S AL T R
WHE SRR S, n] A AR TR (1) i ik
FERRE A T 7 vk RS A

2 ARSI

A PRAUEBEA AT IR TR, R e AT BRI A 5
HURBNHEAT RN, ARG MR R DL /N i i i
BWES: 20 S G gl EEoy) T

DR ATREE 2o L S B RO =sIm,  Ea B
HRAR R s — K, TR e AT BRaE Ze il 1
B AR D A B A, S5 A TRESERR, Pkl
DRI R LA 5 m 4 Ta) AR AT L 5 AN, T
X LE I3 M A T A ROV R T T I g P s i e,
KR I B AR R R S T, sl 1
7y BT 2 AN, BCA LR Tk, A
WS AT BRI 1AM RS . AR
AESUAR J5 fe sl 5 e S BRI T A2 1) DASP2000
B, Shdeds b R R R W ST
H TR 0 200, B A B 28 I RO % 55 »
BRI AR R UBOE R R EA T I s BRI
SiAA LRI TR, AR N A R e v LUK
PR PRI AR -

SeATREIE
3 1F 4t st

[/
JEATISE I

1 WA TRRIE AT R R E

Fig.1 Layout of monitoring points in blasting surface

of the front and rear
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Table 1

The maximum vibration velocity of facing blasting lining

in antecedence tunnel during upper bench blasting
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Fig.3 Construction sequence using in later tunnel and
blasting design optimization chart
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Table 3 Blasting design parameters of side culvert
construction program and vibration analysis
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