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Abstract; Rock’s mechanical parameters and fragmentation characteristics significantly change under the freez-
ing and thawing environment in high-altitude cold regions,and it is difficult to directly apply traditional blasting pa-

rameters for excavation. Therefore , researching blasting design parameters in freeze-thaw environments is of great im-
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portance. This study analyzed the impact of freeze-thaw cycles on rock mechanical properties and conducted the cra-
ter experiments of single-hole and double-hole simultaneous blasts in ore rocks under freeze-thaw conditions based on
Jurong Copper mine. Futhermore , the geometric parameters and block size distribution of the crater were measured af-
ter blasting,and the reasonable parameters for blasting design were determined using the mathematical fitting meth-
ods. Additionally,the changes in the blasting crater parameters of the mine were also compared and analyzed under
four different rock conditions. The results show that the mechanical properties of rock mass significantly deteriorate
with a decrease in uniaxial compressive strength and elastic modulus of up to 40. 6% and 54.0% under freeze-thaw
cycles, respectively. The optimal burial depth ratio for single-hole blasting of freeze-thaw ore rocks is 0. 678 ~0. 789
under different lithological conditions,and the ratio of the optimal charge burial depth to crater radius is distributed
in the range of 0. 875 ~1.076. For Chibula mining area,the hole diameter is 152 mm, the diorite hole net parameter
is 4.5 m x3 m,the corresponding explosives consumption is 0.56 kg/m’ ,and the tuff hole net parameter is 5 m x
4 m with a 0.63 kg/m’ explosives consumption. For Jurong mining area,the hole diameter is 310 mm, the tuff blas-

ting hole net parameter and explosive consumption is respectively 7 m x5 m and 0. 61 kg/m’ ,and the granite por-

phyry hole net parameter and explosive consumption is respectively 8 m x5 m and 0. 64 kg/m’.
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Fig. 1 Stress curves at different freeze-thaw cycles
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Table 1 Measurement of physical and mechanical parameters of mineral rocks

" I/ PURME/  PrhosEs  wMsiEs POy
Atk (kg - m™) MPa MPa GPa e R 7
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i 2630 89.32 11.23 36.60 0.26  36.08  43.71
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Table 2 Experimental design of single-hole blasting craters
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Table 4 Results of single-hole blasting craters
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Fig. 3 Single-hole blasting crater data and fitting
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Table 5 Variation of crushing lumpiness and crater molding with hole spacing
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Fig. 4 Data and fitting results of the double-hole blasting crater test

K5 WALAR A F 1A SC A
Fig. 5 Snapshots of the double-hole blasting crater test
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Table 6 Parameters of blasting craters in large diameter holes

o /N ) BRIk 2 et BRIk 25 et YEL A Q/
bk Ly /m k% Ry /m THAF V,/m (kg - m™)
AR R & 2.147 2.453 13.008 0.56
HIRPLEEIR & 2.719 2.527 22.138 0.63
Ei b B 3.836 3.755 68.385 0.61
E e fb i 3.953 4.473 104. 808 0.64
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1.8 ~2. 2 A5 HE S IR 8 U <1 i AR 2
1.2 ~ 1.6 i, FHAR 35 XUAL [A] B 36 45 R 4 5 m]
ML SR Wk T,

*7 KEFZRFLTFLEEFIHERE
Table 7 Spacing of holes and rows under

large diameter deep holes

FLEESTE HEBE A

(1.8 ~2.2R)/m (1.2 ~1.6L)/m
HIARRIRY & 4.42 ~5.40 2.58 ~3.44
HIRRLEE K A 4.55~5.56 3.26 ~4.35
SN e 6.76 ~8.26 4.60 ~6.14
E e b 8.05~9.84 4.74 ~6.32

B2, 75 TR R S BREE 25 ARG, DLCORALER
/NI A e AL BRI B U S SR 45 1 BUE B
5% TR 25 AL S LI S8, AL
KGR A R ALINSHEC 4.5 m x3 m, BEKCE
5 mx4 m, BEIRGEEKEEBALMNSECH T m x
5m, XA 8 mx5 m,

5 #it

ARSI I T VR SFHE T 09 4 R O <13
B AL R A A A9 30 AL XA R B AR O 3 i

55, BT TR T SR, AL AL B R K
KA AR SR R T 350, LIRSS

(1) XTI —28 B R Rl G SR U B3
55 P TR T AR s 46 B B 2 07 50 R IR L 2R )i,
BT 5 8 RN U AR B T B R 1T 3K 40. 6% |
54.0%,

(2) BETIRBL IR - FLAR 115 mm), 2540 B 42 F2%E
218 90 mm 1 3 kg, HIAHCRIGHY KA L2
R f AR U Sk AR B LRI 20 1.5 my
1.714 m 3 m; HAPIEE R A3 W 5 1.9 m,1.766 m,
3.8 m; E S BEREXS R 1.65 m 1.615 m 3.4 m; 5
AL BEA XN 1.7 m 1.924 m 3.8 m, e fEHR
bAoA 7E 0. 678 ~0. 789 i, S AE 2GR 5 U =
A2 A 0.875 ~1.076,

(3) BB AR X SEFRFLAE 152 mm 1R A AL
RIZHE N 4.5 m x3 m, KEZGHFE 0. 56 kg/m’ ; 3
JKAFLMBHS m x4 m JEZGAFE 0. 63 kg/m’ ; 4T
XFE IR X AL A 310 mm, & AR AL IS ECh
7 m x5 m,MEZFE 0. 61 kg/m’; 46 54 BE A FL N 2
$05 8 m x5 m, YEZ5HLEE 0. 64 kg/mso
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