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Selection and Optimization of Interval Charge Structure
of Surrounding Holes in Tunnel Excavation Blasting

LIU Jiang-chao ,GAO Wen-xue , ZHANG Sheng-hui
(College of Architecture and Civil Engineering,Beijing University of Technology ,Beijing 100124, China)

Abstract: There are air and water in the bore hole worked as interval media when the water-decked charge blas-
ting is used in the process of tunnel excavation,and the explosion stress is more complex than single air interval. In
order to select the appropriate charge structure and determine the reasonable blasting parameters to guide the site
construction , taking Wenquan tunnel blasting excavation as an example, the numerical simulation method is used to
simulate and analyze the blasting stress of the peripheral hole with water-decked charge,then the appropriate charge
structure is selected for parameter optimization ,and finally verified by the field test. The results show that in the case
of the same amount of charge,the peripheral hole with water-decked charge blasting can transfer the explosion energy
to the hole wall more evenly,and the surrounding rock around the hole and the rock above the holes is damaged smal-
ler than the air-decked charge blasting,which means that the same blasting effect can be achieved, and the powder
factor can be reduced by using the water-decked charge blasting. It is suitable to use 0.9 kg charge with three car-
tridges,0. 5 m water at the bottom of the hole,0. 8 m water at the mouth of the hole,and 0.3 m cartridge interval
when the peripheral hole with water-decked charging structure.
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Fig. 3 Numerical model (unit:m)
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Table 2 Three stage charge parameters
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Fig. 7 Stress nephogram of three stage charge

12.32 MPa

/

0.4 1.9 2.0 3.3
1 F TE B B /m
(a) MIFLIZE O LR H P LT

(a) Central unit of blast hole connecting center line

40r /1 1-03
L=0.4
1 =05
£30r 1-=06
S 1 1=0.7
a ] L=0.8 12.32 MPa
& 20}
5 /
SRR A S —
& 10 I
0
0.2

04 19 20 33
H B T B /m
(b) JEkR IR AL H T

(b) Unit at smooth detonation layer

Kl 8 =By AR SRR Y J)

Fig. 8 Tensile peak stress of different structures of three stage charge

HI P 8 ] A1, B LIS K A BT B 1183 K A K
FL KA B B Ay, B8 H 1 0.2 m 0.4 m
Ak Bl 32 20 R B0 7 U G R, S A AT 3 m
3.3 m Ak Bl 52 B AL (R )N, S [ el T
1.9 m QR A A T 25 0 B A2 A 52 B B0 T

W R 2t ALK FIFRE N 0.7 ~0.8 m
I B A RT3 m AR RS R ) (BN T
ABHASPUILR B 12. 32 MPa, U C AN REH A2 1R A
Tt TSR 19 3m JF PR HE R 24 LR K 7] B 1R
0.6 m I, SEHRZ RS [ T 3m Ak Bl A2 B AL



38 E H3W

RURING IS € N O It ST (13 bR NI | R AE b OAE w4 43

JYUEAE /N T [ B B A PRI e8I 12. 32 MPa, Ak
ABEHEAT A RO ALK TR E R 0.5 m
N, BE RS 6 AL i 5K A0 PR RUJR] I3 L 2R AT
ARE . NI FLRAK A B EE N 0.5 m, £L
FIKA R EE S 0.8 m BN il o
4.2 ABRMHIRIE

WILE 4.1 ] LA B 2B RO A 3 3 A
REME TG L BT T 2R, B0 4 4k 20k /0 24 8 02 5 340 B 1
ARV ESRT ZA TRV NIk S/ 2 i, 8
HEROEREREPA, BRI ED 0.5 m, 32y
AR 9,

~
0.5 0.5
J— |e——

[ EA T pe e SHRE
A
~

A %¢ Tk favdi@de 1=
B9 PBUEZG AL (LA m)

Fig. 9 Two stage explosive loading structure (unit;m)

BN T B R R A A B S R (%

ML S B A A TR ) e ] o O L 7 i K
R BEIAR BN LGS H, AR S B 3.
®3 FRRHASY

Table 3 Two stage charge parameters
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M 0.8 0.372 0.5/1 0.9 0.5
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