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Influence of Charge Structure of Peripheral Hole
on Blasting Effect of Silty Shale Tunnel

ZHANG Jian-guo ,YANG Wen ,BAI Xiao-liang ,ZHAO Hai-gin,JIANG Huan,
LI Jia-hong ,DUAN Cong ,LIU Zhen-jiang , WANG Hong-yun
( China Communications Second Highway Engineering Bureau Co. ,LTD. ,
Tunnel Engineering Co. ,Xi'an 710000, China)

Abstract; The smooth blasting technology is the main means to control the over excavation and under excavation
of tunnels at present. In order to explore the influence of the charge structure and charge amount of peripheral holes
on the blasting effect,a series of single hole blasting tests were conducted in the silty shale section of Wulong Tun-
nel. The results show that the best blasting effect for detonating cord initiation can be achieved when a decked pe-
ripheral hole is charged with 0.1 + 0. 075 5 kg of explosive. At this time, the residual rate of peripheral holes is
96% ,and the average linear overbreak is 15.3 c¢m. On the other hand, the best blasting effect for detonator initiation
happens when the charge amount of a peripheral hole is 0. 45 kg, with the residual rate of peripheral holes as 90%
and the average linear overbreak as 18. 4cm. When a continuous charging structure is adopted for the peripheral
holes , the best blasting effect appears as the charging amount is 0. 3/0. 45 kg. In this case, the residual rate of sur-

rounding holes is 32% and the average linear over excavation amount is 24 cm. The decking charge structure of the
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peripheral holes can effectively improve the blasting effect, which ensures the residual rate of peripheral holes is more

than 50% and reduces the tunnel over-excavation. By comparison, the blasting effect, in the order from best to worst,

is ranked as detonating cord with decking,detonator with decking and continuous charge,respectively. And their re-

sidual rates of peripheral holes are more than 90% , more than 70% ,and less than 50% , respectively. It is proved

that both the detonating cord with decking charge structure and the detonator with decking charge structure can be

used for surrounding holes to control tunnel over-excavation.
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Table 1 Physical and mechanical parameters of

Class IV surrounding rocks of Wulong Tunnel

L 4B HE/ WEPE NEEM KRN
AV N m ) ME/MPa o/°  ¢/kPa
WEPR A 26.80  15.40  37.91 848
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Table 2 IV parameters of upper bench drilling and blasting in surrounding rock
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S Egien
wAXE B PE geon flE/m

= LB/ A
B VNI ke fi1 /0
L 9~14 1 4.5 0.55 3.00 6 18.0 55
TGSl 1~8 1 4.5 0.50 3.30 8 26.4 45
15 ~24 3 4.5 0.75 2.70 10 27.0 60
25 ~34 5 4.5 0.70 2.40 10 24.0 65
. 35 ~44 7 4.3 0.75 2.40 10 24.0 75
Pt i FL
45 ~54 9 4.3 0.60 2.40 10 24.0 80
55 ~65 11 4.2 1.20 2.10 11 23.1 85
66 ~ 86 13 4.2 1.80 1.80 21 37.8 90
JEfL 87 ~ 134 15 4.0 0.50 0.65 48 31.2 -4
JEEHFL 135 ~ 144 13 4.5 1.40 3.60 10 36.0 -8
At 144 / / 144 271.5 /
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Fig. 1 Arrangement of upper bench blasting holes in Class [V surrounding rocks of Wulong Tunnel ( unit ; cm)
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Fig. 2 Angle layout of upper bench blasting holes in Class IV surrounding rocks of Wulong Tunnel (unit;cm)
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Fig. 3 Network diagram of bench drilling and blasting initiation
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Table 3 Blast parameters for peripheral holes

[l A 2% ) E/cm W/cm m K
v 50 63 0.8 1.56
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Fig. 4 Charging of peripheral holes
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Table 4 Peripheral hole blasting cycle parameters table

KOG LR LA i kg B2 P/ (kg - m ™)

1 0.05 x6 0.0750
2 0.1+0.075 x5 0.1200
3 0.1x6 0.1500
4 0.15+0.1x5 0.1625
5 0.2+0.1x5 0.1750

TE ARG D 300 g, (KN 30 em, MR 4 A [R] B9
WAL 2GR R AR 2 DI RR 1/2 45 273 T RL K 1/3 45
AR
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Fig. 6 Test blasting effect
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Table 5 Statistics of blasting effect

RN HALIR R/ % HALFIHZR/ % FILAERE(+) K (=) FZ/em
1 90 85 -5.0
2 96 90 +15.3
3 95 85 +16.6
4 93 93 +18.9
5 90 95 +19.8

YRR A A ALR A SRR IR0, Gl LA, A AL 2 A R A 0. 12 kg/m
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Fig. 7 Schematic diagram of continuous charge for peripheral hole(unit:m)
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Table 6 Peripheral hole blasting cycle parameters table Table 7 Statistics of blasting effect
SR TERR IR AL 2 kg W2 (kg - m ) it H Al Al PRI +)
1 0.60 0.15 T AR/ % FIHE/ % K (=)¥Z/em
2 0.45 0.12 1 21 96 +26.8
3 0.3/0.45 0.075/0. 12 2 25 93 +25.2
4 0.3/0.60 0.075/0. 15 3 32 91 +24.0
TE ARIGAEIR 3 4, 73 51 R I B FL % 22k 25 1 77 =X, BIAH 4B 4 30 94 +25.4

JAAAL— AL R 2 — ML RN
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Fig. 8 Test Cyclic Blasting Effect
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Fig. 9 Diagram of interval charge structure of peripheral hole detonator( unit;cm)
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Table 8 Peripheral hole blasting cycle parameters table
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I 5 2 S 245 M R 25 R ! oo o
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Fig. 10 Test cycle blasting effec
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Table 9 Statistics of blasting effect
e JfL AL LA ( +)
I BEE/%  FIHE/%  R(-)iZ/em
1 70 93 +21.8
2 80 96 +19.6
3 90 96 +18.4
4 50 90 -7.0
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