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Experimental Study on Full Face Smooth
Blasting of Tunnel in Class III Hard Rock

MA Le' ,ZHANG Wan-zhi® ,LIU Cheng-long" ,LI Yun'
(1. Beijing Urban & Rural Construction Group Co. ,Ltd. ,Beijing 100067 , China;

2. School of Transportation and Civil Engineering, Shandong Jiaotong University,
Jinan 250357, China)

Abstract; Smooth blasting is the main method for controlling excavations in hard rock tunnels,but due to the
complex mechanism and process of rock fragmentation by blasting, as well as the rough design of blast parameters, it
is difficult to achieve a smooth excavation profile for the entire tunnel. This study focuses on the Level Ill hard rock
section of the Zhaishan tunnel ,and through a large number of blasting tests and investigations, it was found that there
were problems such as over-excavation and under-excavation , misfire ,and secondary blasting construction around the
tunnel profile after the original blasting plan was carried out. Based on relevant specifications and engineering experi-
ence , optimization measures were proposed for the blasting parameters , including reducing the spacing between con-
tour holes , increasing the number of relief holes,using water bag as the charge decking and stemming,as well as re-

ducing the amount of explosives loaded in each hole. The results showed that the optimization measures can improve
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the utilization of explosive energy, achieve uniform fragmentation of the rock mass, and control over-excavation and

under-excavation of the tunnel perimeter rock mass. The blast parameter optimization also results in smooth and round

tunnel profile with clear blast hole marks, which helps to improve the quality of excavation and accelerate the pro-

gress of tunnel construction.
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Fig. 1 The standard cross section of tunnel

in class Il rock mass(unit:m)
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Fig. 4 The original blast hole parameters of smooth

blasting of the Zhaishan tunnel (unit;m)
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Table 1 Properties of the No. 2 rock emulsion explosive

B (g em™) B/ (m - s7")

J5 B/ mm

Jh 4R/ em VEThEE J1/mL

0.95~ 1.30 =3200

=3.0 =3

=260

R2 BEEILSKHE

Table 2 Tunnel smooth blasting parameters and charge quantities

MR LA/ /mm ALBA fLR/m LA ke R kg BB
JE IR 42 47 3.0 0.9/1.8 4.1 15/17
P 42 27 3.0 1.2/1.5 34.8 13
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Fig. 5 TIrregular contour forming of surrounding rock mass after smooth blasting
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Fig. 6 Unexploded explosive at hole bottom after blasting
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Fig. 7 Secondary blasting of rock mass at underbreak location
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Table 3 The optimized blast hole parameters and charge quantities of tunnel smooth blasting

JIRZER  flA/mm LB ALK/m HALURE R kg B Rk B
JE 3 42 51 3.0 0.75/0.9/1.8 42.55 15/17
P9 R 42 37 3.0 0.9/1.2 34.50 13
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Smooth contour forming of the tunnel
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