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for Large Section Horsehead Gate Excavation
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Abstract; In order to ensure the construction quality of large section shaft horsehead gate and reduce the damage
caused by blasting,an advance crack zone blasting technology is put forward. According to the section design and en-
gineering geological conditions, the section of Matoumen excavation, the gates at -199.5 m and 258.2 m of a certain
underground mine are divided into upper layer,middle layer,and lower layer excavation zones. The construction se-
quence is:upper layer—middle layer—lower layer. Firstly,the advanced fracturing holes should be constructed along
the excavation contour lines of each layer. The hole depth is equal to the driving depth of the horsehead gate. They

are charged with decks and detonated before the main blasting area, which can achieve mutual penetration between
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holes. The " shock absorption ditch" shall be formed along the excavation contour lines of the horsehead gate ,which

can reduce the effect of blasting seismic wave propagation. Besides,each construction area of the horsehead gate is e-

quipped with hole by hole millisecond delay detonations with an interval of 5 ~20 ms,which can achieve the interfer-

ence and offset of the vibrations from the subsequent blasting and reduce the blasting impact on the large cross-sec-

tion horsehead gate. It has been validated that the half-wall hole rate of the excavation contour line is higher than

95 %. It can not only meet the requirements of controlling the quality of roof forming for the excavation of large

cross-section gate in broken rock mass,but also reduce the cost of support and shotcrete.
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Table 1 Engineering geological conditions of the horsehead gate
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Fig. 2 Partition layout of horsehead gate (unit; mm)
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Table 2 Blasting parameters of upper layered concrete section

H R LS FL/m LB HAfLZE kg SZhhikg AREEATE]/ms U
HBATEAL ($2h) 1~27 0.5 27 0.10 2.70 0 ~130 [aIfE 5 ms
FEREFL -1 28 0.4 1 0.20 0.20 140 /
HeplAL -2 29 ~32 0.4 4 0.15 0.60 145 ~ 160 [IfE 5 ms
HBheL -1 33 ~38 0.3 6 0.15 0.90 170 ~ 245 [A]FF 15 ms
WanfL -2 39 ~44 0.3 6 0.15 0.90 250 ~ 350
WAL -3 45 ~ 46 0.3 2 0.15 0.90 360 ~ 380 N
. [E] B 20 ms
HiBhfL -4 47 ~54 0.3 8 0.15 1.20 390 ~ 530
AL -5 55 ~69 0.3 15 0.1 1.50 540 ~ 820
L 70 ~78 0.3 9 0.15 1.95 830 ~950 (A1} 15 ms
At 78 10.85
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Fig. 5 Blast hole layout diagram of upper

layered bedrock section(unit;mm)
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Table 3 Blasting parameters of upper layered bedrock section

TR JfLgns  fLB/m LB BflZii/kg Bk EEBERTE]/ms =
HERTHTECREAL (ReZy) 1~27 1.5 27 0.30 8.1 0~130 [a]F% 5 ms
Tt £L 28 ~33 1.7 6 0.75 4.5 140 ~ 165 [A1f% 5 ms
L -1 34 ~37 1.5 0.60 2.4 170 ~230
HBHFL -2 38 ~39 1.5 2 0.45 0.9 240 ~260 [} 20 ms
WL -3 40 ~49 1.5 10 0.45 4.5 270 ~450
JEAL 50 ~56 1.5 7 0.60 4.2 460 ~ 550 [a]F% 15 ms
At 56 24.6
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Fig. 6 Blast hole layout of middle(lower)

layered concrete section( unit;mm)
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Table 4 Blasting parameters of middle ( lower) layered concrete section

HFR Jflgns  fLB/m fLEC Bl ke BZEmskg  EEERTE]/ms #iE
HEBTETL () 1~12 0.5 12 0.10 1.2 0~55 (] F5 5 ms
WL -1 13 ~21 0.4 9 0.20 1.8 60 ~220
BhfL -2 22 ~30 0.4 0.20 1.8 230 ~390 [A] & 20 ms
AL -3 31 ~39 0.4 0.20 1.8 400 ~ 560
JEfL 40 ~48 0.4 0.20 1.8 570 ~730 [ Fg 15 ms
A1t 48 8.4
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Fig. 7 Blast hole layout diagram of middle(lower)

layered bedrock section ( unit; mm)
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Table 5 Blasting parameter table of middle layer (lower layer) bedrock section
TR LS LB/ m LB HfLiE kg MZhhiskg AEEATE]/ms #iE
ABRTECSUTL(22h) 1~12 1.5 12 0.3 3.6 0~55 [ F& 5 ms
i -1 13 ~1 1.5 7 0.6 4.2 60 ~ 180
HiBhL 9 I 20 me
Bl -2 20 ~26 1.5 7 0.6 4.2 190 ~310
JRAL 27 ~33 1.5 7 0.6 4.2 320 ~410 [a] & 15 ms
At 48 16.2
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Table 6 Lithological parameters of the horsehead gate and chamber
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