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Abstract; As tunnels are integral to railways and other transport infrastructures, studying the vibration response
and attenuation rule of tunnel blasting for tunnel construction projects is significant. The blasting solutions proposed
in this paper are to minimize clear distance in the blasting excavation of a high-speed railway tunnel for the
Chongging-Kunming high-speed railway construction project. A new excavation method was developed to divide the

excavation section into alternating blasting on both the left and right sides. Besides, the blasting vibration velocity of
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the double-line tunnel was monitored. The vibration velocity analysis of the advance tunnel shows that the maximum

vibration velocity in the tunnel is mainly caused by cutting hole and vault auxiliary hole blasting,and the radial vibra-

tion velocity is the maximum. The vibration velocity of the arch waist of the explosion side wall is 1.3 to 2 times big-

ger than that of the arch foot on the cross-section,and the ratio caused by the initiation of the cutting hole is relatively

small. Meanwhile, the vibration velocity of each point in front of the tunnel face is more significant than that at the

relative position behind the vertical section. In contrast, the attenuation rate of the vibration velocity behind is rela-

tively more significant. The research findings have been successfully applied to the engineering practice,and a rele-

vant small clear distance tunnel has been safely connected.

Key words:

Wt ] 0 B it it A 5 2 B A 5 ik G
PR A Jr 1 [ T, % b A2 24 B A ] AL i 22 1 ok
AN R H LT RE TE 23 IR AT A1 B0, HL IR R
R R ) o PR R /N T s 2 7 LR 114 e/
e TSR 7 7 31 I ] W N 3 1 ST NG R
IE R PERIN Ja AT IR BT 42 5 R 19 Je AT iR Ik 30
BORRR AN, AT REE USSR R B4 A AR , 5
FEAR LA AR T o R, 76/ g R R T8 AR T 42
R, S ORI RSl AL, DU T bR
IR B

KT /NI RR R IR SO TE , B2 B
BRI SR ZF R I M o R FAT R IE — 2/ N T
B TR A 4 U S LS T AR
AR B S B PR DB T R 5 TR — 2 S Y
P F DR IR B T R
B M 0 LA S BB AU =5 vk oA T Pk sl e
AP WL T R AR S T
FERNE IV T T NI/ N B T e R 4 ) B IR 2 e JEE A
WA R A MBS AN m TR T L
B WS e A R AR A, X EE AT R )
FLAEAN TR D35 | R P R B4R 20, 435 113 48 L K Sl 1
LG R R RIRE . SR it 8 ik sh
W S3HT T Se AT A I TR A iR 3 4 AL A
SRS AL 5 | R ) R T B A T PR s fe K VA
A B IR Sl R MBS T I r g i A T
O el R o N T B/ X Y B E 8 | A
AN PSS

g5 L, R T/ R RE T A IR 3l L A
N T (ARSI AR T 20 BebB 18
SRR 2 WA A 2 BT i R S UM 5 RE
A BEIE Koy SO AT /N R . AR S AE T, i
B LR, PR RO A PR 2 I B2 4 SR/ N i B
B, sl F 2 Bodif [ 2 , JF AN BE SE i ] T g
Wk /N LR BE TE RO AZ . A SURAE T R ik
RINREIE R BRI 2 T8, 2 B iE BoA K
FRES /M A AR /N B AR A, R B R,

minimum clear distance tunnel; advance tunnel; blasting response; vibration monitoring; vibration rule

/N TR AR H G AT SO o e R PR AR
THZ B R G AR TR SERR T, ik 8 R 4y
PRENEHIBOR A SOT R B R, 45 5 4k sh i
IR TIEST , ACACHRA T 58 A% il AR ik s o
OIMT A BIR S AL R ML, D S DL BRI R T 42 TR
RS T

1 TiEHR

T B v R B TR D b A B TR )
“ONGA\E o Ak s o A e R T Y T
BB, IEZ 4K 699 km , HF 42 391 i, R% 18 85 JE,
Prbs 5 2 80% o = St BRIl R S T B
Wi 2 BEVTTS TR AR, 8 1 i R s o L
WA X, M B0 . L, 432k Bk i 2 2k LR IXC i)
J7 DK315 + 080 ~ DK315 + 749, /N4 I BE 4 K
669 m, WLk I M 29 0. 525°, 72 47 ALK & i 53T,
Wil 4 A 206 B 1 1T ) /0N HLRR ) R R v B
100 m &KLY 0. 912 m, 2434k Bl Iy LR s 4l i
fIoh 2,12 my %X B T AL /NG B R T e S, 1
PEr 8.25 m BHIFEMR R 2. 12 m, R T HR
11.25 m, {0t T & B0 24 4 B AR 2 6m K LUF
i e ) 1) ) E el e e = I P L A D RE 2
T 0.5 F5 42 ELAR B WUER B A A /N i i) st
Z b B KRR M A R BT B [ iR
o, UEA TR s oy R AR AR 5 X /0N v B T 0
Bl A WA A ISR

W 63y O BRHOE I, AR 5E 9. 85 m,
15 10. 16 m, A1 4% B Wy 181 18 AR A 97. 2, % i 85 B 4
K,k EF T IREE, LG IR m s
81.37 m’ Jr2k BERRIE IR B Bl SA WD e A K
D &= = N VB Y = I LN o s
WKEIRE o WEIE A MFEAENZ M e, 77 78— Ak W
JEBEREE B LAV SOk 32, 0 BEA R XS
B VERRIE . B BIESERME 1 PR,



a1 H3H

LURR, B, IR, N R I SR R 3l e AR B R A R TS 113

M V& V4 V& V&
70,70 75, 355 99
I T T

SEMBEE RBIR
DK315+080

LB T
DK315+749

K1 & BORER (7 m)
Fig. 1 Schematic diagram of minimum

clear distance tunnel (unit:m)

2 MK A RNE

2.1 BHWAR

P T A R B 30 ) AR Y g < ] F A L
S, HeA I AL R S8 Fiht 2= 18] [7) J2= R HE SR 5 AN [R)
JZ e, D0 LA R LB 2 ol a0 R UL AR 3

FLR FOE M A8 [] AN AL AR s 7608 % D5 3% 1, FRLm 245
K, B A B IR B0 8 8 R I v L R
EIEOTZ . O T A R R IR 30, 98N B 2y
T B A RS HR TP A, SR B X0 BEY
BRI 5 RGN R N2y NEE R B R A
FRBST I o AT H /i B A 3k 600 m, it T
JRUHS MBS 22 7%, B 7 S8 AN BB 2 R, i e
WOgE o 5.6 m I AR BT 44 LLUE R, B AR A
TR

(1) 73 X BETF R T2 Wi 2200 0 4 A X,
AP 2 Bz, AR P by R £L ST B R, TS e X 22
UK 2 A7 XS0 R A TR , Sl i L e b gk

(2) 0 Beistit - MR % B m 24 8 i) 3150, o 4%
DX 325400 AL L) BE S5 AL 24 e S FLECR: A
Boilo it B A X (I BEAT BBl ) M T
DAL, Herp 7 KM AL B FLAE AR, BE T X AR 2348
FLEAALER S, LATR] B2 R — B o 3 45 X TR B V= i
B[R — B

o © o o o ]
I 1 I I I
123 o o o o 112907
125p 7949331
b
X |[t05
P
107p 73534313 o
109 s :3 11
o o o
1% 75554519 °

X

W
—

ot

o - - - 99
e -0 o- 0%

°
P =
e-0----9o-o&

-6 --—--90-9

Q Jdla/

103 101 99 97

97 97

=]
=
=]
~

B2 M fLA B RGR KR IT Y

Fig. 2 Blast hole arrangement and initiation sequence
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Table 1 Statistics of explosive quantity in some sections

fLA B o 25/ kg

HRAL : 3.60

3 7.20

BIFL(Z£IX) 19 0. 60
LA X) 41 2.40
B FL (HETR) 67 4.20
JiBAL(ZEX) 125 0.45
JEBFL(HX) 147 9.45
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Fig. 4 Typical vibration velocity curve of blasting
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Fig. 8 Comparison of vibration velocity in longitudinal section of advance hole
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