H394% H3M o Vol.39 No.3
2022 49 A BLASTING Sep. 2022

doi:10.3963/j. issn. 1001 —487X. 2022. 03. 029

AR TERRFLIEH A CEEE S/ fn
IRE 2 B AEN LY B

(L. WA e REAR A TR A R R BUM 31150052, S3HIRA4, 5 FH 550002 )

W E: YEAERFBEMGLTRARHENRZ — BB R oW CRIES L 2@ LAZBAXTR
W, HTFRE AR ERL R ER R ZFBRAR WEZBERERAERS, S AHORE L R
ARG REHGELREN, BAEAATERFHN T HRMNREM L CRIEH LA — & THAM
Pl TR AT AR e R WEREAE LR T EAT A MIESR BTN, AL
BA A BRI B RA R AR LAY 2 R 2 2558 B R Bk o XA sl A4, 3hiz 770 %
AR A P AR A B B R A B KR B F AT T Rt e oA, it 122 AR R B A D %4
T T ARRE 6P E M SR, P — AN Z BB R e 34 E M 43 5 ARIR £ 0, M % d 16 AN adb 2
FULRRL, LA 9 A AT S A | AN Al 2T Z MR M Z RS SNl 3E-TFHHTiz 2L
3.31% VAR, B35 E L. 3L M S AL BB AT, R IL TR M35 2 GE M BT ) R ECE 25 % LR AL
W R SR AL TR B IR B R R K 8 R R

KA IABE; AR; LB RHRIER; ALAWER%

RESES: TD235.3 ERARIRAD: A XEHS: 1001 —487X(2022)03 —0199 - 05

Prediction of Flyrock distance in Open-pit Deep
Hole Blasting under Karst Geology
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Abstract: Flyrock is one of the most hazardous events in open-pit mine blasting operations. At present , the flying
distance of flyrock is mainly predicted by several empirical formulas. However, due to the great difference between
different engineering, blasting types and parameters, the accuracy of this kind of empirical model is not high. Be-
sides, the unknown weight relationship of various parameters is the main reason for the inaccuracy of the empirical
model. To solve this problem,artificial intelligence and other new methods can be used to predict the flying distance
of flyrock. During the blasting operation of Yingtaojing limestone mine in Qingzhen city, Guiyang, flying stones were
scattered far beyond expectations, resulting in the damage of surrounding protected buildings. In this paper, an at-
tempt is made to predict and control flyrock in blasting operation of this mine using artificial neural network method.
Based on 122 blasting test data,7 different neural networks are trained to model. Among them,a three-layer feedfor-
ward back-propagation neural network has the lowest root mean square error, which was composed of 16 hidden neu-
rons, including 9 input parameters and 1 output parameter. By comparison, the average relative error between the pre-
dicted results and the measured data is within 3.31% ,which has guiding significance. The sensitivity analysis of the
model shows that the parameters that have the greatest influence on the distance of blasting flyrock are explosiveness
index, delay time,charge per delay,hole diameter,hole depth and karst cave.
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Fig. 1 Surrounding environment of blasting area( unit:m)
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Table 1 Input and output parameters used

for neural network modeling

Bl TN A5 biAE]
JREAIL/ m 1 4~5.5
HALRE A kg 2 57 ~169
L2/ mm 3 115 ~ 140
LI/ m 4 11~16.5
PN WK E/m 5 3.5~5.0
MpFEZ R/ (kg - m™°) 6 0.3~0.4
FL ]S A (] ms 7 30 ~80
LA/ % 8 2~6
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Table 2 Results of a comparison between some of the Models
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Fig. 3 Correlation between measured and predicted flyrock
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