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Smooth Blasting for Large Cross-section Tunneling
in Weak Surrounding Rocks

YAO Hong-rui
( China Railway 14th Bureau Group Co Ltd,Jinan 250014 ,China)

Abstract; The stability of the weak surrounding rocks with surface and underground water is the key of blasting
safety in tunnel excavation. Taking Yanwuchong No. 1 Tunnel of Zhang-Ji-Huai railway as the project background,
this paper introduces the short-footage shallow hole weak blasting scheme based on the geological conditions of level
IV ~ V water-rich soft surrounding rock as well as the implemented two-step method. Additionally,the TSP advanced
geological prediction , infrared water detection,and advanced drilling are employed to obtain details geological infor-
mation, and the advance support and grouting water control are utilized to enhance the stability of surrounding rock.
Through the adoption of the above construction scheme and safety measures,the project is completed as scheduled,
and there is no water or mud inrush and rock collapse take place during the tunnel excavation. The results show that
the blasting construction of tunnel in the soft surrounding rock with rich water should take the field geological condi-
tion and construction method into consideration comprehensively, so as to improve the construction safety by reducing
the disturbance caused by blasting construction and improving the stability of surrounding rock.
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Table 1 Stability evaluation for the surrounding rocks in No. 1 tunnel of Yanwuchong project
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Fig. 1 Zhangjihuai high speed rail Yanwuchong No. 1

tunnel “step method” construction schematic
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2.1 BARHEIHEHE

AR (D) HE L2

Q:=n; -l -r (1)

K. Q, AR i FRMALM B R, kg n,
RF i ML R R, %L R FIEaqL
LR, m;r KRB KRIEAGH R, ke/m; i UK
LA, i = T(HREIR) i =2 (IRARIR) ,i =3 (% By
R),i=4(FHR) .

WX () HE 15

(1) ¥HEHR :n, =75%,1, =1.7 m,r =0.78 kg/m,
P @ =0.99 ke, HREA 1 kg,

(2)JEMR :n, =75%,1, =1.6 m,r =0.78 kg/m,
P Q, =0.94 kg, HUEZH 0.9 kg

(3)BhHR :ny =75% ,1, =1.6 m,r =0.78 kg/m,
Hik Q5 =0.88 kg, BUEN 0.9 ke,

(4) B IR - J 0 IR 3 A 4B IR 173 ~ 174,
B Q, =0.2 kg,

ML RS E, AL ERKEANT
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Fig. 2 Distribution of blasting holes in No. 1

tunnel of Yanwuzhong project( unit;cm)
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Table 2 Blasting hole design for No. 1

tunnel of Yanwuzhong project

A ZREE BE R A iy
BS 2K m A &/kg
1 R 1.7 6 1.0
3 HHER 1.7 6 1.0
5 HWBR 1.6 8 0.9
7 HWHR 1.6 12 0.9
LW 9 HWBR 1.6 18 0.9
11 HWBR 1.6 24 0.9
13 HWHR 1.6 28 0.9
15 WER 1.6 19 0.9
17 AR 1.6 56 0.2
19 EARIE 1.6 24 0.9
1 HWBR 1.6 18 0.9
3 HWBR 1.6 17 0.9
S 5 HWHR 1.6 11 0.9
7 HWBR 1.6 16 0.9
9 AR 1.6 10 0.2
11 MR 1.6 34 0.9
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(a) TSP-based advanced geological prediction
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Fig. 3 Schematic diagram of advanced geological forecasting measures
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Table 3 Employable conditions for

different slip casting schemes
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Fig. 4 Employment of benching tunneling method-based

smooth blasting in No. 1 tunnel of Yanwuchong project

of Zhangjiajie-Jishou-Huaihua high-speed railway system
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