2025 4F 7 H L it THAR (1 3E30)
F5ak FH13M CONSTRUCTION TECHNOLOGY 125

DOI:; 10. 7672/sgjs2025130125
AN RN R R B S S B I ) W N

E g
(hoEWERALBAERMNG,LHE  FMN 215151)

[HEZ] /N IE RRE i TAEARBUT 2208 5 RAFRE BTE L, DA RRIE -5 AR O 7 55, I R /0N T 1 o T 90 3 12
R T 25 Mt ARG . BT T /N R T8 A T, Ol T 3 R T2 808 iR T 3 T A
B R RIE T T2 AL T HREFL S BIFL AR D FL A e 2 s a 45400 e TR IR IR Zh Z 2 FE BS . SRIGET X
RIS SR T R E A B FLEAR  DURRILA TR T2 50 8, SR FLAH TSR K92, R ANSYS/LS-
DYNA BN X R A AL AT 430, BiE TR AL R I AT g . /a7 S0iR T B T T 9
B, TR G TN T B R B SRR 388 T 93.3%,

[ SEBIA ] BRIE BRI IR AL s FHZROE A R T /4T 5 158

[HESZES] U459 [ XEktRIZEE] A [ XEHS] 2097-0897(2025) 13-0125-06

Efficient Drilling and Blasting Technology and Surrounding Control
Technology for Small Section Tunnel Excavation

JIANG Baofeng
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Abstract: It is difficult to balance the excavation efficiency and good contour formation in the
construction of a small section tunnel. Based on the background of parallel pilot tunnel project, the
research on efficient drilling and blasting technology and surrounding control technology of small section
tunnel excavation is carried out. Firstly, the difficult problems of drilling and blasting construction of a
small section tunnel were analyzed. Secondly, to improve the excavation efficiency, the drilling and
blasting construction technology based on drilling jumbo was studied. The charging plugging structure of
cutting hole, auxiliary hole, and surrounding hole was optimized, and the safety distance of blasting
vibration was determined. Then, aiming at the problem of overbreak and underbreak, a deep and shallow
composite optical blasting hole technology was proposed. The optical blasting deep hole was used to form
the excavation contour, and the optical blasting shallow hole was used to eliminate the underbreak. The
ANSYS/LS-DYNA simulation software was used to analyze the deep and shallow composite optical
blasting hole, and the reliability of the deep and shallow composite optical blasting hole technology was
verified. Finally, the field test was carried out in the physical project. The excavation section was
flattening and smooth, forming a good blasting profile, and the utilization rate of the blast hole
reached 93. 3%.
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section tunnel
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Fig.2 Charge structure of cut hole
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Fig.3 Charge structure of auxiliary hole
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Fig.4 Charge structure of peripheral hole
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Table 1 Relationship between explosive weight

and safety distance

2t/ kg TRANELE (mes ) YA /m
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Table 2 Rock mechanics parameters
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2 600 30 2 500 10. 59 39 8.97
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Table 3 Explosive parameters

R/ J ‘% / Ak BB
W s R R o PR
(kg'm™) (m-s") GPa
1150 3000 142.0 0.44 3.6 1.6 0.41 3.15
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Table 4 Stemming material parameters
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Fig.7 Effect of conventional smooth blasting
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Fig.8 Simulation results of deep and shallow

peripheral hole blasting
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