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Abstract; In mudstone interbedding geological formations , critical blasting parameters including the distance be-
tween blast holes and mud layers , borehole spacing,row spacing, and initiation delay intervals significantly impact ex-
plosive energy utilization efficiency and overall blasting performance in open-pit bauxite mining operations. To identi-
fy optimal blasting parameters for bench blasting in interbedded mudstone geology, representative rock samples were
systematically collected from the target mining area, processed under standardized conditions,and subjected to com-
prehensive static mechanical testing to characterize fundamental geomechanical properties. Subsequently, a single-

hole blasting simulation model for interbedded mudstone was developed using LS-DYNA to analyze damage charac-
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teristics and peak effective stress at varying distances( L) between the bottom of the blast hole and the mudstone in-

terlayer, thereby determining the optimal L value. Furthermore ,a multi-hole blasting simulation model for interbedded

mudstone was established to extend the investigation. A comprehensive analysis was performed to evaluate damage

characteristics , peak effective stress distribution,and peak vibration velocity under varying blast hole spacing(d, ),

burden(d, ) ,and delay interval (T') configurations, ultimately identifying optimal parameter combinations. Field blas-

ting experiments were subsequently conducted to validate the simulation findings. The results demonstrate that explo-

sive energy dissipation becomes significant when blast holes are positioned near mud layers, with the optimal vertical

distance from the hole bottom to the mud layer set at 1 m. For interbedded mudstone formations , the ideal blasting pa-

rameters are 3 m hole spacing,2 m burden,and a 50 ms delay interval, achieving both effective rock fragmentation

and minimized vibration impacts. These findings provide valuable guidance for precision blasting design in compara-

ble open-pit mining operations with similar interbedded mudstone geological conditions.
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Fig. 1  Geological conditions of interbedded mudstone in the study area
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Fig. 2 Static standard rock specimen
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Fig. 3 TAJW-2000 Microcomputer controlled electro hydraulic servo rock triaxial testing system
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Fig. 4 Results of uniaxial compression test
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Table 1 Static parameters

s W BRI SR S SRR HEE /N PR
HAR : o . . ) .
Rock t Density/  Uniaxial compressive Elastic Poisson’s Tensile
ock vpe (g+em™) strength/MPa modulus/GPa ratio strength/MPa
ZKTWO0319 2.67 64.78 6.83 0.32 5.66
ZKTWO0705 2.59 51.84 5.00 0.35 4.92
ZKTW1108 2.64 62.66 6.73 0.33 7.84
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Fig. 6 Simulation model for open-pit bench

blasting with mudstone interbedding
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Table 2 Parameters of the RHT model for rock layers

ZH e ZH e[ 280 e
Parameters Value Parameters Value Parameters Value
p 2.63 g+ cm™ /. 59.76 MPa B, 0. 0095
Pu 127.22 MPa B. 0. 0068 A, 94.93 GPa
A, 92.45 GPa A, 155.32 GPa T, 92.45 GPa
B, 0.9 B, 0.9 £ 3.0e22 ms™'
T, 0.0 GPa G 24.3 GPa f 0.38
& 3.0e -8 ms" & 3.0e -9 ms™! ge 0.4
&' 3.0e22 ms™' D, 1.0 &) 0.012
0.05 g 0.7 Peomp 0. 06
A, 3.08 n, 0.729
A 0.02 Q, 0.68
3 0.5 D, 0. 052
A 1.62 n 0.6
N 3 @, 1.0
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Table 3 Parameters of the RHT model for soil layers

28 e 28 Gz 28 B
Parameters Value Parameters Value Parameters Value
p 1.42g-cm™’ /. 24.6 MPa B, 0. 0095
P 127.22 MPa B. 0.0068 A, 94.93 kPa
A, 6.712 kPa A, 0.2054 kPa T, 92.45 kPa
B, 0.9 B, 0.9 &° 3.0e22 ms ™'
T, 0.0 GPa G 2.4 GPa A 0.38
& 3.0e -8 ms ™' & 3.0e -9 ms™' g 0.4
&' 3.0e22 ms ! D, 1.0 &, 0.012
B 0. 05 g’ 0.7 Deomp 0. 06
A, 3.08 n, 0.729
S 0.02 Qo 0. 68
& 0.5 D, 0. 052
A, 1.62 n 0.6
3 [N 1.0
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Table 5 Monitoring results of blasting vibration ( unit:cm/s)

CRIIES IR Mxi 1 P {E A2 FEE A3 I {E
Blasting Number Measuring Average Measuring Average Measuring Average
scheme of test point 1 value point 2 value point 3 value
WAL 1 2.35 1.68 1.33
Before 2 2.13 2.23 1.84 1.70 1.03 1.16

optimization 3 2.22 1.59 111
AL ! 1.76 o i
it Kk K
After 2 1.61 1.75 . .
L Not triggered Not triggered
optimization 3 1.87
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