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Abstract: With the gradual increase of mining depth, the engineering geological conditions of deep broken sur-

Uz #5 B £A ( Date of reception) :2024 —02 — 18 ¥ 4% B % H #7 ( Published online) :2024 —03 -21

EZBNE &(1992 -), 5 Bt TR, FENFRY SRBEARF, (E-mail) 1527578674@ qq. com,

IR KPR (1981 - ), 55 i IER L TARIN, 2GR SRR S5 T ST, (E-mail ) mimrzhangxl@ 163. com,

EEWE T E G SR BT E R R R S0 ROE ST SRR (7 2022YFC2904101)

About the author: WANG Yu (1992 - ), male, master degree, engineer, mainly engaged in mining and blasting technology research, ( E-mail )
1527578674@ qq. com.

Corresponding author: ZHANG Xi-liang( 1981 — ) ,male,Ph. D, senior engineer, mainly engaged in mining and blasting technology research, ( E-mail)
mimrzhangxl@ 163. com.

Fund Programs: “14th Five-Year” National Key R&D Program-Large parameter efficient continuous mining technology for deep thick and large
ore body( *2022YFC2904101)



76 O 2024 4£9 A

rounding rock mass become complex and changeable , greatly affecting underground projects’ construction process and
subsequent use period’s safety. In order to ensure the safety and quality of deep broken soft rock roadway during the
construction process, advanced roof control reinforcement and controlled blasting technology for soft rock roadway
were put forward. In view of the characteristics of highly developed fissures and poor stability of rock mass at the No.
6 intersection of —550 m level in Zhongjiu iron mine, it was proposed to adopt advanced roof control measures to
strengthen the surrounding rock mass of the roof and improve the bearing capacity of deep-buried broken soft rock
roadway. In order to facilitate the excavation construction, 17 excavation areas were divided along the northeast side of
the No. 6 intersection,and a four-step method was used for segmented construction. To realize the hole-by-hole shot
and reduce the influence of blasting vibration,the detonation interval between two adjacent digital electronic detona-
tors was randomly set to 3 ~5 ms. According to the overall lithology of different excavation areas,the support methods
( pipe shed support, W-shaped steel belt,anchor cable support,etc. ) were optimized to ensure the safety of the sub-
sequent use of the No. 6 intersection. The test results show that the advanced roof control reinforcement and con-
trolled partition blasting technology can reduce the roof deflection and subsidence of broken soft rock roadway,which

ensures the forming effect of the No. 6 intersection section and reduces the cost of support and shotcrete by 8.7%.
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Fig. 3 Design drawing of injected hole (unit;mm)
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Fig. 7 Borehole layout diagram of section [ - I (unit;mm)
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Table 1 Blasting parameters of section I -1

LA Juflgns  FLR/m  fLEC LR kg KZiE/ kg EAERE]/ms HiE
FarEfL -1 1~4 2.2 4 1.2 4.8 0
FaplifL -2 5~8 2.2 4 1.2 4.8 50
%EﬂL—l 9~16 2.0 8 0.9 7.2 100 P
HiBhFL -2 17 ~22 2.0 6 0.6 3.6 200 P
hBhFL -3 23 ~30 2.0 8 0.6 4.8 300 W 2 B R i
WAL -4 31~33 2.0 3 0.6 1.8 400 Y
FML -1 34~41 2.0 8 0.6 4.8 500 ﬁ%j‘jiﬂj
EhAL -3 42 ~48 2.0 7 0.3 2.1 600
5 ms, S P BAFL
JEFL -1 49 ~54 2.2 6 1.2 7.2 700 e
JEfL -2 55 ~69 2.0 15 0.3 4.5 800 H
JEfL -2 70 ~71 2.2 2 1.5 3.0 900
it 71 48.6
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Fig. 9 Borehole layout diagram of section A (unit;mm)
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Table 2 Blasting parameters of section A

EA i ML L/m  fLE Al ke SZih/kg  ARERATE]/ms Sagen
YarEfL - 1 1~8 2.2 8 1.2 9.6 0
L -1 9~14 2.0 4 0.9 3.6 100 B X [) e R g
hBhEL -2 15 ~18 2.0 4 0.9 3.6 250 54 B 7R
HHBLAL -3 19 ~20 2.0 2 0.9 1.8 450 A AL
ML -4 21 ~31 2.0 11 0.6 6.6 700 R A
JEfL -1 32 ~38 2.2 7 1.2 8.4 900 Mok 3~
Bt -1 39 ~57 2.0 19 0.3 5.7 1000 5 ms, 52 9 B AL
AL -2 58 ~59 2.2 2 1.5 3.0 1200 B

At 69 42.3
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Fig. 10 Borehole layout diagram of section B( unit:mm)
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Table 3 Blasting parameters of section B

#H AL fLE/m UG LR/ ke BEiR/ kg BERTE ms s
igﬁt oale a0 o . O N A
: ' ' ' Bt T, T
WL -3 11~13 2.0 3 0.6 1.8 250 LR SR
HBhAL -4 14 ~15 2.0 2 0.6 1.2 450 PR "
JaL 16 ~31 2.0 16 0.3 4.8 600 Eﬂﬁ'm'gjﬁﬁ 3~
AL 32 ~36 2.2 5 0.6 3.0 700 5 ms, 5 B HRAL 5
&3t 69 16.8 1l
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Table 4 Blasting parameters of section C
4 LS ALB/m fLE BALEskg SZhhiskg ARSI/ ms HiE
HBEhFL -1 1~11 2.2 11 0.9 9.9 0
Bl -2 12 ~22 2.0 11 0.9 9.9 100 X [ B R A% A BT o
JEAL -1 23 ~33 2.2 9 1.2 10.8 250 TEE, TRl AR
JEHFL -2 34 ~39 2.0 19 0.3 5.7 450 EHEHFE E G 5 ms, A
JEfL -2 68 ~69 2.2 2 1.5 3.0 600 SEP AL B
A1t 69 39.3
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