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Smooth Blasting Vibration Reduction Con-
struction Scheme of Soft Rock Tunnel Under-
passing Sensitive Buildings at Close Distance
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Abstract Based on the blasting engineering of the soft rock
tunnel of Hangzhou-Shaoxing-Taizhou High-speed Railway,
targeting the feature that under-passing sensitive buildings has
high vibration control requirements on tunnel blasting, from
test section vibration test results, the high risks faced with
three-step method blasting excavation scheme are analyzed.
The construction scheme of vibration reduction of smooth blas-
ting with double sidewall heading method is elaborated. Param-
eters such as the cutting method, blasting hole spacing, mini-
mum resistance line, excavation footage and charge of the left
and right sides and middle drift headings are reasonably and
scientifically calculated. Field blasting vibration test results
show that double sidewall heading method smooth blasting vi-
bration reduction construction scheme can control the on-site
ground blasting peak vibration velocity between 0.21 cm/s and

1. 46 cm/s. Vibration reduction result is evident, which not
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only meets the vibration control requirements of the building,
but also has good smooth explosion effect.

Key words tunnel engineering; under-passing buildings;

blasting vibration reduction; soft rock stratum
First-author’s address China Railway 18th Bureau Group
No. 4 Engineering Co. , Ltd. , 300222, Tianjin, China

VTR T 2 A ST B S 0 R T2 0 A 5 15R
IR, B R B AL 2 RS
1M, 75 R B 20 5 G A I AU A i I 2l 1) 52
DAskE G5 S el g S0 B 52403, O DRAIE BR G i 1%
SRR HRT, FE Y AN R T R IR B Y
PRI 2 R 2 2K

1) X IR HCH Sl it LA AT R M (AR R 50
Qs SRR A R R T A B 1 R A I R A LA
TR Be 2y i sl K B2y i, ZHE & IE
>R H CD(hB@EE) ¥ (CRD (5 XU R BE ) 1550
PR 2Tk o Ja ok, SRR AR T 4 1 B2 b 7
B WR . SCHRLL ] 52 H— Bl AL SErR il E AR
EHYIE TZARSE G BRI 4275 1% SCk (2 ] 52
HH TR R T TR 3 L T R Al 1) 52 AR TR B R
+ HNZ 23 18] 22 73 BRI B AR 09 18 B D4R T 585 SCHik
[3]4RH THEAT F FHARRBOTIZ + T ekt )= 1%
WEOTFZEAR T L & B AR EBOITZ + T & B 5 il 4
BREHEA s SCHR [ 4 ] 005 L 735 45 5L ) i 4B 1 1) S
PS5 05 B IR RO A HG A 3l F 4 T LA
AR 50% L I

2) AR B0 M 72 DA A v SR DR RS IR 5 A
40 AU 2 0= 1 M= =, XU B 3 TH 2 I 7
W 2 ) i /N S B IR 5 SRR [5 ] 4 s F)
320 2 Jo i A 2l R WA (A LU R T A 5 2 e
JERIFEAR T 34% Fe A7 s SCHRL 6 ] 15 A7 IR A
TER AT Y SRR AR/, IR0 PRI 84 %



ASCUBA &5 (BUN—48 24—5 M) B % Bk 18
AR ) SO WO S R O R TR
T, MR R TR A A S PR OO, 4 A Bk O AR 1l
TN ABL T 52 B2k, 36 o 0 e 3 B 07 58 RO 42 07
FL PR TIEATV S FEA B 8RR G el iR AR 5
IR T 7 A R RS HE

1 BRENREFZEARIEIT

LA RIS BR 1A T 28 B LR i NXK2 +020 ~
NXK2 +110, FZEBRIER 90 m, Hit52m 6 ARz
S, Hoh 3 MR FREIAE b, Ay 3 HRIEFZER
B Y B TR WIS, AR
A, ProRthped 25, THEBRBEMSK H 2028
18.5 ~17.2 m, )& T %8 (H <2B,B k¥ iE A
E) o THEBESONRN VY, B THRE. VHH
FHER L R E SO S Sy 3 I RE 2B
WAL, AR ek g hg, Xk s B — 2 & K
P, R KRR

XFHCARRE 2 R = S BRI & 7 &, 5
UM T v R e FF 42 07 58 o A G B — /N B ik
TEAE R R B, X B AT Y o
L1 =aWEBHMAEZARERDNIRER

WREBCRA Lo T = BBk T kit T,
5 Bt T RN B4y A 15,27 m J2 4.93 m,
K — AT . AR 1 AR, R &
AR RE, EAH#ERY 1.5 m, 51 fL
TREER 2.5 m, B 2554 0.9 kg, i B IR S fL 2
0.9 ~0.8 kg, N fLZH K 0.6 kg, W TEAI
23T, b 5 B it T S A 5 e e K, A S
RAFSE B G B ERAE . b £ B At T A M R A
w1 fR .

1313 13
3 13 13 3 13 13
1 X o1 °l1 oll oIl ol1

4930 mm

15270 mm

T PR IR IR IR B =R R B
K1 LA H e iRAE R

Fig.1 Layout of cross section blast hole
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Fig.2 Blast holes layout at excavation section
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Tab.1 Monitoring data of building 10 typical vibration
with part I and part V blasting under the most

unfavored working condition

PEBAR IR BE/ (em/s)
HlnyS  Hii/ke

X [ Y [ Z
1 16.0 0.51 0.42 0.71
2 18.0 0.37 0.44 1.46
3 14.0 0.41 0.50 0.99
4 14.0 0.21 0.23 0.65
5 16.0 0.34 0.23 0.63
6 16.0 0.28 0.43 0.74
7 17.0 0.72 0.47 0.75
8 16.0 0.71 0.52 0.97
9 16.0 0.57 0.33 0.75
10 16.0 0.38 0.61 0.60
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