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Abstract; After entering deep mining of Sanxin Gold and copper mine in Hubei Province ,a fan-shaped medium-
deep hole blasting is adopted to excavate the top and bottom pillars. Due to the changes of hole layout and physical
and mechanical rock properties,the fan-shaped medium-deep hole blasting has many problems, such as high bulk
rate and serious shrinkage. To simulate the process of medium-deep hole blasting with different hole network parame-
ters ,the ANSYS/LS-DYNA numerical simulation software is used. Based on the actual physical and mechanical prop-
erties of on-site rock and the actual explosive material parameters,the numerical calculation models of three different
hole bottom distances(1.4 m,1.6 m and 1.8 m) and three different row distances(1.6 m,1.8 m and 2.1 m) were
established. By analyzing the effective stress cloud at the critical moment during the hole blasting process, the rock
low-stress area of fan-shaped medium-deep hole blasting is concentrated on the upper and middle positions of the
center lines of the two holes. By comparing the Von Mises effective stress peak on the monitoring unit at the key mod-
el position with the maximum dynamic tensile strength of rock material , it is determined that the effective stress peak
is most close to the maximum dynamic tensile strength when the hole bottom distance is 2. 1 m and the row spacing

is 1.4 m. Therefore ,these parameters are the optimal hole network parameters of fan-shaped medium-deep hole blas-
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ting of Sanxin Gold and copper mine. The field application test proves that a better hole bottom spacing and row spac-

ing design can effectively reduce the problems of high bulk rate and serious hole shrinkage in fan-shaped medium-

deep hole blasting under the same single explosive consumption. The research results can provide a guidance for sub-

sequent mining work ,and it has certain reference value for underground metal mine mining with similar problems.
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Fig. 1 Calculation model diagram of bottom
distance of fan-shaped hole blasting( unit:m)

1.2 #HRSEEE
B R E AR R B A AR

B,
2.8
D IREHREN
C
W) BT X
B i
<||§ 8 ~ > 3
“la il
\ / %
HIFL #%
To S5 A4
B2 BIBFLERHER B AR R R (B m)

Fig. 2 Calculation model diagram of row spacing
of fan-shaped hole blasting( unit:m)
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Table 1 Explosive parameters and state equation parameters
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K A/GPa  B/GP R R E,/GP
(kg -m™) (m-s™) GPa 2 2 ' z @ o/ e
1000 3000 3.42 216 0.52 5.78 1.21 0.34 3.43
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Fig. 3 Effective stress distribution diagram of 1.6 m hole bottom distance blasting
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B KA BN S)/ MPa
HEMIBE b/m 2 c D
1.4 54 48 42 41
1.6 52 45 38 39
1.8 49 45 37 36
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Table 5 Statistical table of blasting parameters and blasting effect

ag 0N T e mmEm WEAc SRR KRR K%
1 8(2) 65.5 2.1 1.4 80 252.0 15.1 6
2 8(2) 65.5 2.1 1.4 80 252.5 15.2 6
3 8(2) 65.5 2.1 1.4 80 253.0 15.0 6
4 7(2) 60.5 2.3 1.4 80 235.0 23.5 10
5 8(2) 65.5 2.1 1.6 80 260.0 23.4 9
6 8(2) 65.5 2.1 1.4 85 235.0 18.9 8
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