$£31% F4H %o Vol.37 No.4
2020 4£ 12 A BLASTING Dec. 2020

doi:10.3963/j. issn. 1001 —487X. 2020. 04. 009

FRTEEEXETEREHERBEEAML
KA IRE RER B KEET R A F F

(1. PERBEIESE B — AL A IR T, B D7 06520152, INZRRE & L 555 RIS .0, Bre 250061
3. IARASEEBE 3E 1 LB, By 250357)

H E: 4XERTREAXNOEEARNEREATFRALET O PRFRLIEFB KRB0 FM, R
BB ME TRE X, AN B ARG T8, T ERRR R R B, A TETFE EE
TR B R, KR RO ER R R E P AN @, R T A XRBRANES X L,
B FHLRKRELE S SFR BRI FH A, EREAN KRR A MR EER, THBRE T & PR
BHRIE,BRTFEAFEET @R RE; KRB TRERERT, RRXAL KB A 60%; WILF B£8R G
3.4% , % 25 468, 10. 03 kg/m’ ,

K. MEITAE; KME; LKTAE; BAEEE; Xke

hESHES: U451 MERARIRES: A XEHES: 1001 —487X(2020)04 — 0053 —06

Optimization of Cutting Blasting Technology for Large
Cross-section Tunnel in Upper Soft and Lower Hard Rock Mass
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Abstract: TIn order to solve the problems of underbreak in the bottom of the tunnel face and big block caused of
the large cross-section tunnel with upper soft rock and lower hard rock by cutting blasting excavation, based on the
Hailuoyu tunnel project,the optimization method of cutting blasting technology was proposed by using the on-site in-
vestigation and experiment. Taking into account of reducing the hole spacing and charging concentration of cut blas-
ting,the optimized cutting blasting parameters, such as the duplex wedge cut design,adding cut holes, reducing the
maximum single hole charge of the cut hole,and adding bottom holes ,were proposed by analyzing the characteristics
of the soft and hard rock mass. The results show that the underbreak at the middle and bottom of the tunnel face can
be avoided due to the optimized cutting blasting technology, forming a flat excavation face and bottom surface. The
block size can be greatly reduced, and its maximum side length is reduced by 60% . The utility of the blasting holes is
increased by 3.4% and the powder factor is reduced by 0. 03 kg/m®.
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Fig. 1 The geological longitudinal profile of the Hailuoyu tunnel
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Fig. 3 The original cut blasting scheme and blasthole parameters of the Hailuoyu tunnel
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Table 1 Tunnel cut blasting parameters
and charge quantities

) Al RBR/
e BB LB ALBY/m #hE/kg ke
I 14 5.7 3.6 50.4
3 4.8 3.3 26.4
WL 4.4 3.3 26.4
; 4.1 3.0 24.0
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Fig. 2 The standard cross section in the V rock

mass of the Hailuoyu tunnel
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(b) Cutout section layout and detonator sections
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Fig. 4 Underbreak in the middle and bottom of the face
after balsting excavation within the original cut blasting scheme
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Fig. 5 Large heavy stone after balsting excavation

within the original cut blasting scheme
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(a) Two pairs of compound wedge cutting short holes
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Fig. 6 The optimized cut blasting scheme and blasthole parameters
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Table 2 Tunnel four-stage two-duplex wedge cut

blasting parameters and charge quantities

Bl Bl LB LR BABE/ BAR/

ﬁ'}’gé & /I\ m kg kg
HgEL 1 4 2.6 1.5 6.0
1 14 5.7 2.7 37.8
3 8 4.8 2.7 21.6

ST

Hot 5 8 4.4 2.7 21.6
7 8 4.1 2.7 21.6
JEfL 15 6 4.0 2.1 12.6
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Table 3 Tunnel four-stage three-duplex wedge cut

blasting parameters and charge quantities

Bl BAV R AW BiLAE/ B4R/

ﬁ'}’gé & /I\ m kg kg
iEErL 1 6 2.62.7 1.5 9.0
L 1 14 5.7 2.7 37.8
3 12 4.8 2.4 28.8
5 8 4.4 2.4 19.2
7 4.1 2.1 16.8
JETL 15 6 4.0 2.1 12.6
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Fig. 7 Flatness in the middle and bottom of the face after

balsting excavation within the optimized cut blasting scheme
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Fig. 8 Smaller stone after balsting excavation

within the optimized cut blasting scheme
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