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Numerical Analysis of Muckpile Spatial Profile
during Bench Blasting in Open-pit Mine

PENG Fei
( China Railway 19th Bureau Group Mining Investment Co. ,Ltd. ,Beijing 100161 ,China)

Abstract: During bench blasting in open-pit mines, the surface profile of the muckpile and the movement trajec-
tory of the internal particles are important influencing factors for precision mining in open-pit mines , especially for ore
bodies with uneven mineralization. Aiming at the problem that the three-dimensional distribution of the muckpile spa-
tial profile is a difficult problem in the evaluation of the blasting effect of open-pit mines, this paper proposed a calcu-
lation method based on discrete element and carried out the calculation and analysis of the bench blasting muckpile
profile by relying on the Yuanjiacun Iron Mine of Taiyuan Iron and Steel Co. ,Ltd. This method first used three-di-
mensional laser scanning to scan the joints in the area to be studied to obtain joint occurrences,and tested the me-
chanical parameters of the rock mass; then,the joint distribution model is established according to the statistical re-
sults,,and the single-hole blasting charge and initiation mode are combined to carry out blasting calculation simula-
tions. During the calculation process, monitor the cells near each blasting point, determine the motion trajectory of
each particle,and determine the three-dimensional profile of the muckpile; finally,the accuracy of the numerical re-
sults is verified by comparing the actual shape of the muckpile with the slope angle. The results show that the height,
impact distance and rupture angle of muckpile calculated by numerical analysis are in good agreement with the actual
data measured by UAV. The simulated forward thrust distances of No. 1 and No.2 in the muckpile are 26. 1 m and
14.71 m,respectively ,while the forward thrust distances of No.5 and No. 6 are 9. 18 m and 9. 83 m, respectively,
and the movement is relatively gentle. Through the numerical analysis of the space form of muckpile,it can provide a

theoretical basis for the precision mining of open-pit mine.
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Table 1 Mechanical parameters of bench rock

L 4 MvERLE, BUIBR, AERJY o DLRLBREE/
(kg/m™) GPa GPa Mpa VB MPa AN KL
3150 42.00 16. 80 7.00 60.00 5.90 0.25
x2 BAGTENESH
Table 2 Mechanical parameters of rock joints
WHWAERT, TN REEEE KA W HETY) REELACSD]
MPa f1/° 3, ¥/ MPa NI £/ GPa NIl £/ GPa
7.00 60. 00 16.80 42.00
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Fig.5 Discrete element step model of joint crack (unit;m)
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Fig.6 Location of each monitoring point

7 A G B R A i BRI S
8 MIRHEMIRZIEASE . B 7 (a) AT LAE HFEELE
AT VE T ML BBl A A T iR IR, 7 S/ MR
LRAL A BT IR IR RTE 21, BRI B ol o Bk
. Bk ARG R HN & B A A8 sl B R/
SR/ MU A 1 B/ IR i NS Bl ik
P, NI G B o s fisshl [ E 25+, &
B L343 F TR R S R /N 1) L e,
B AR E R TS, X—id RS2 e k5%
SR Y T BOW 6 DY A A RS s LA BT
FARARL Y, Fe W R ] 3DEC 4 R HE L 2530
Y2 R —80t HAF 5 F WA A
3 BEESEESMWERRIE T

T
3.1 BRI

h T B U B OGRS R R e T, A
SCRATE MR 7T XU T S 64T T =48
i IR SR R IET T R, BT T
3 T AR 190 B R R Dl 12,37 m AR HETT



104

M e

2022 49 H

MRS 32.71 m, HARZ UL 9 Jo NHLE i ikt
JEASINIE 10, P bl (2 AR T & B $E R L,
ST R M 48 B AR, 4B MLk S S B i T 1 A

(a) 0.01s (b)0.03 s

20° JHE R B 13. 43 m SRIEFT RS 36. 85 m,
HAEZ WA 3,

(c)0.07 s (d)0.09 s

K7 BErEGd
Fig.7 Step blasting process

K8 R AIESA
Fig.8 Final shape diagram of muckpile

KO R ERLDEE R (P m)

Fig. 9 Muckpile simulation results(unit;m)
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Drone measurement of the muckpile map(unit:m)
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