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Abstract: To enhance excavation speed in small-section tunnels and address the limitations of oblique and burn
cut blasting techniques,a new burn cut blasting method combining long and short straight holes is proposed based on
rock blasting theory, stress wave rock breaking theory,and sacrificial blasting theory. This method improves the burn
cut blasting approach with equal resistance lines, eliminating the need for empty holes. The blasting parameters and

cavity formation process are discussed in detail. Through field tests and the use of different detonators and cutting
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layouts , the performance of various cutting methods was evaluated in terms of blasting advance , powder factor,and o-

ver-excavation and under-excavation. The results show that the proposed burn cut blasting method is not constrained

by tunnel cross-sectional area, allowing for independent hole depth design and optimal delay intervals to achieve

staged and layered blasting. This technique enhances the role of free surfaces in the cutting process, reducing the

minimal resistance line in deep holes. The resulted cavity is a regular rectangular shape, increasing blast hole utiliza-

tion from 78.5% to 89.3%. Field tests show that,in small-section tunnel blasting, this method increases the advance

from 1.6 ~2.2 mto 2.2 ~2.5 m compared to traditional inclined-hole cut blasting. Over-excavation was further re-

duced by 20% ~ 30% when the displacement of surrounding holes remained within 10cm. The proposed cutting

method effectively controls costs,improves operational efficiency,and offers both technical and economic advantages

with improved blasting outcomes.
Key words:
blasting
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Table 1 Design parameters for oblique cut blasting 1
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Table 3 Design parameters for oblique cut blasting 3

AL, LR/ fLEE/ T AL AR JFL LR, fLEE/ HE A AL AR
SR cm m Zitn/g  HHE]/ms ZFR cm cm Zjm/g WAl /ms
FrRFL 280 30 1800 0 FEREFL 280 30 8 2100 0
HEIFL1 260 70 1500 100 WBhFL 1 270 70 7 1800 100
WENFL2 260 70 10 1200 200 WEhfL2 270 70 7 1800 200
AL 260 76 6 1200 400 JEMFL 260 120,140 4 1800 400
JEuE]R 260 50 17 900 600 JAAL 260 55,60 15 900 600
2 OARGE2ARETSH o ARHIARE 1 RURHIR IR 2 5 G 4
Table 2 Design parameters for oblique cut blasting 2 LA T 2280, R AL K R i [ B
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Table 4 Design parameters for combined long

and short hole excavation blasting
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(d) Blasting effect of combination

oblique cut cutting of long and short holes
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Fig. 5 Drilling and blasting effects of different types of cuts
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Table 5 Summary of actual parameters

and effects of blasting tests
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1 2.31 1.8 30
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5 2.65 2.0 10 10
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4 2.68 2.0 12 3
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