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Optimization Research and Application of Burn
Cut Blasting with Empty Hole for Railway Tunnel

SONG Sen-sen'”> ,HUO Run-ke'”
(1. School of Civil Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China;
2. Shaanxi Key Laboratory of Geotechnical and Underground Space Engineering,Xi'an 710055, China)

Abstract; In order to improve the quality of tunnel blasting and reduce the disturbance to surrounding rock dur-
ing blasting construction, it is necessary to carry out optimization research on the original blasting scheme. Taking the
parallel guide tunnel of a railway project as the engineering background , more reasonable blasting parameters are de-
termined by using the empirical formula to calculate the powder factor, the number of holes and the parameters of
each hole,aiming at the problems such as serious over-under excavation, poor working environment and slow con-
struction progress. The number of medium and large diameter empty holes in the original blasting scheme is changed
from 8 to 2,and the layout of cut holes is adjusted to provide better free surface for subsequent holes. At the same

time , the orifice of the charging structure is blocked by water bags , which reduces the concentration of dust and harm-
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ful gases in the tunnel after explosion. The results show that the average linear over excavation can be reduced from

0.2 ~0.4 m to 0.15 m with smooth working face and bottom by using the optimized blasting scheme. At the same

time , compared with the original scheme,the number of holes and the amount of explosives used in each cycle can be

reduced by 37 and 49.2 kg, respectively. In addition, the construction time can be saved by 1.1 h and the cost is a-

bout 800 yuan,which has a relatively significant technical effect and economic value,and also verifies the feasibility

of the optimized blasting scheme.
Key words:;

scheme optimization

H TRl B A 22 I R R AL A
24 7 ] P A T 9 ) R TR o AR
e i e rP AR A 32 1 it T 2% A0 BR ) TR b 2
Wiy Lk K 22 5% i LR 77 9 25 DTN T kg S b X
SRR AR B2 5 ), BE A T
it T 22 AR A RS AE , SOAE— 2 R BE B S2mi T A
JE o NI, ik — AR R OR, | B T iA LA
TRV PRI, R 5 58 ) S I P oF 4k S i 1
Bl T A H A S

X T RS R S A, R Z a2l 2
FPOTEIVIE T R RIN I AR . 5K K
FEAE L BRI AT P42, I R A fs A L 5 ke
ZYRE RO 5 RS [R] ) #y B XA =
AT AL, SRR R 2 T e . T
RS AR A LA e L BRSO TR R
BERT B KR AR E T2 6 42 7 1) R, 45 Bk T
I APLEL T A T RS HC S M fL A &, R B
KBRS R 2 T2 SO B4 . 54k
LI G HRR I 7 G471 1) L) Ll 1
XHARBE S RO, 32 08 738 T B 3l e /Y
JETARAE 7 58 o ) [ 55 R FAT BROCER PR 1 41E
PUERRN A 111 AL 0] P 2 2 24 % B 25 1 i S Ok
PRI R 8 1ot A3 AR TR AR B2 T 11
EAI IR S ARV T, B — R A Ak T 50
BT AR, LA b i i R o

2 fL B Al BA R AL A b RESE A
JH Ao TRT R e AR BB O A e a5 (R IR %2
FIRZ SRR, B RTE Xk B 8 R 2 R
IS AR TEARXT R o 70 5T RTS8 Y ik
il -, 5 BEE HUR B S BOF HEAT 0L UK B B 19
PRBCECR 2 240 AR T b R R g e i Tt A1t
A LB AR T ST o 18 SCRIE R A
BT T, AR L AR , e e A A B0 U
AR FLER I SR e L A1 0 5 L R 2 5 4 E
IR S IAL, A5 S A TR A R e Ak
Tr% . SIS, A7 SR B B 4

railway tunnel; burn cut blasting with empty hole; parameter design; overbreak and underbreak;

ARG TR W R4 5 Bk o R a8 AR B i 3
LA EA 45 AR

1 TiEHR

LK I R 1 11 SE 4T S 5T PDKTT3 +255 ~ 320
B BRI SR G0 IV 90, B i 52 4, BURR I
AYUESREE N 97 ~ 142 MPa, 32 4728 Uk W Ao
), FHHZWIE R R 6.5 m(58) x6.5 m( &) , Wi
WA 44.5 m? QNP L s o DI 4 4 e 307
TERZTREESMZEEE A K S Haa W
FURRIRAE HaaRkis WA kiR, R
FEX A AR IR, DU X 2 RS A B . M
TKBEEE I HAMEHE A2 40 F &K R R
S5 MY M SR K A SRS AR 45 o B ik X 4%
FKCAE LT KT K | 5 5 G IR RRAE

650

B BEIE Wi < B (A7 em)

Fig. 1 Tunnel section diagram( unit;cm)
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Fig. 2 Blasthole layout of the original scheme ( unit;cm)
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Table 1 Table of blasting parameters

PALE PR/

L= 22} /- ] P2y

[ ) 3 Jf(/ S B//\ s L
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1 s L 3.20 2 — — — — — —

2 YarsfL 3.20 16 10 3.0 48.0 3.0 94 1

3 HATEFL 1 3.05 17 5 1.5 25.5 1.5 49 3

4 V&L 2 3.02 20 4 1.2 24.0 1.2 40 5

5 HITEFL 3 3.00 23 4 1.2 27.6 1.2 40 7

6 JEfL 3.00 33 3 0.9 29.7 0.9 30 9
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