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Test of Shaped-charge Hydraulic Smooth Blasting
for Small Section Tunnel

HUANG Gao-xiang' , XU Guo-qing” , YAO Qiang® ,YANG Xu’ ,CHEN Xing-gen’ , LI Hong-tao’
(1. Sichuan Academy of Water Conservancy,Chengdu 610072 ,China;
2. College of Water Resource & Hydropower, Sichuan University , Chengdu 610065 , China)

Abstract; The drilling and blasting method is widely used in tunnel excavation. Typically, smooth blasting can
meet the quality formation requirements. However, achieving ideal contour control blasting effects and ensuring the
safety and stability of surrounding rock mass are challenging due to limitations in drilling conditions and charging in
small section tunnels, especially when encountering adverse geological conditions. This often results in increased costs
for subsequent support and lining. To address these issues,on-site blasting tests were conducted based on small-sec-
tion hydraulic tunnels to explore applying energy-gathering hydraulic blasting technology to improve blasting parame-

ters in poor geological conditions. The main conclusions from analyzing and evaluating the quality of contour excava-
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tion using 3D laser scanning technology are as follows: (1) The results indicate that shaped charge blasting can re-

duce over-excavation and under-excavation by 40. 8% and 54. 2% , respectively, compared to conventional blasting

under the same geological conditions. (2) A comparative analysis of blasting results under different borehole arrange-

ments shows that no boreholes are needed to connect the arch crown and the side wall. Utilizing the shaped charge

effect to control can reduce over-excavation at the arch shoulder. (3) In fourth-class surrounding rock mass,including

silty mudstone and stratified sandstone ,the smoothness of the wall surface is less affected by blasting parameters and

is promarily determined by lithology. Moreover , the smoothness of stratified sandstone can be improved by more than

30% compared to silty mudstone. In summary , the reasonable application of shaped charge water pressure blasting tech-

nology in small cross-section hydraulic tunnels can improve tunnel wall shaping under smooth blasting conditions.
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Table 1 Parameters of smooth blasting

AR AR/mm ALB/m AU AGBER/mm RBIER/ s AL kg M kg

FEREFL 1 2.5 2 0.5 1.2 2.4

HaplfL 2 2.5 4 1.0 1 4

a@%’ﬂl 0 2.5 4 - 1.5 0.8 3.2

AL 2 2.5 5 2.0 0.8 4.0

JE L 2.5 9 2.5 0.6~0.8 6.6

JEEHR AL 2.5 4 3.0 0.8~1.0 3.6
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Fig. 4 Blast hole layout and charge distribution ( unit ;lengths—cm ,explosives—roll )
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Table 2 Test conditions of Haitangba Tunnel ( unit : lengths—cm  explosives—roll )
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Table 3 Test conditions of Huafangzi Tunnel ( unit : lengths——cm  explosives

roll )
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Table 4 Charge structures
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Table 5 Contour shaping after blasting

under various working conditions
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Table 6 Flatness under different tolerances

FAESE/ % (FrR 1 m)

Tk NFZE0.05m AZ0.10m A%E0.15m
T 1 44.40 57.60 71.30
T2 44.80 53.40 68.10
T3 17.40 45.50 67.90
T4 42.20 55.90 68.90
TH5 4.12 23.50 44.20
T 6 3.71 19.30 41.20
T8 7.07 20.80 39.20
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Fig. 7 Comparison of flatness under

different working conditions
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