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Fig. 1 Schematic diagram of the charge structure
2 TR ORI B M 24, i B 2 S A L ZE
6 m, [A] [ 25 25 45 44 1 TA) B B2 8 2.5 e, [F B 2 24 43
FERFEN 3.5 ~ 4 m, 570 B A 90 Uy ZE 45 A2
BARSHINE 1R,

x1 SHIFERKKEARENTEEESH

Table 1 Specific parameters of controlled variables for 5

on-site blasting test schemes

2 BREIRHMES T

SRR IR S 15 5 W SR H TC—4850 F A iR 1, 1%
WMETE—RE . REH RGN R G B
PEAT RIS W o WA s e, IR AL o T 1] 5 ) A% X
G o 7 0] AR AR 1),y 7 1) R B VT 177) Coc vy 5 )
RIKET5 101 ) 2 77 T Ay 38 1) (U8 B 1)) o

F T 5 5 B DR sh B /0N , i DAASGEE i —
2P0 A i W I AR A T A B 5 AT
2.1 EEEHDIRIESHH

XoJ 3 2 205 45 ) T 58 IR 7 R W T A 0 ) 1
I B A5 5 P BT o B o 0, L TR E R TR
F A Matlab 2004 % 5 % S0 (1 45040 151 740
G AT B w2 347 1) 0 o S PR e h £k, 40
&2 i 7s o

PPV = K(SD)™ (1)
SD = 5} (2)
Q?

K. PPV R T SR W (em/s) 5 KA 5 18 7 b
ZMA KB BB SD N BT B (m/kg™) 5 o R B
IR 0 I A U R B ROV DR (m) 5 Q A KA.
B2t (kg) , B LA S OR L2 5

M 2 0] LA Q—Z 5 B 2 7 1] B J5E o5 Pk
WA B 7E 35 ] BB R, a7 1) Ry 7 [] (R B K
AN TR R — R G W AR SR S 1) PR T 1)
& 2 AR RS Re i 1) - — R G Bt — A%
RS RAES LA R A B R . Q%A
By 7 18] Ry 7 [ B9 JO a5 I S DR 1 L 2 T 1) 1) 0 {E

S8 TR~ HREZ HE- HEN FER
fL#A/mm 170 170 170 170 170
JFL I B /m 7 7 7 7 7
SR LAR/m 5 5 5 5 5
AL /m 15 15 15 15 15
L LY RIBEZY [RIBREZh IR 2y A b cke 2y
FLIETHE 1] /ms 42 42 42 42 42
HEIA] ZE1)/ms 65 65 65 65 65
FLPYIE ] /ms 0 5 15 25
HflL 2tk 160 160 160 160 160
/g 60 60 60 60
Tk /g 100 100 100 100

=177.50SD™"
Pu4%
=i
T

20
6
4.91SD c PPV=587.83SD™""!
)
= 20
IIE3 o
“r & b
= 8F =1
b
$E 4 p
#
TR | S

0
5 10 15 20 25 30 35 40 45
FEBIRE S /(m - kg™

5 10 15 20 25 30 35 40 45
IR S /(m - kg ™)

0
510 15 20 25 30 35 40 45
FLBIRE 5 /(m - kg™

a) xJ7ln b) yJi ¢) ZJyli
B2 EZEEAFHRASREBEEDESER

Fig. 2 Fitting results of peak particle velocity in continuous charge structure
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Fig. 4 Comparison of peak particle velocity
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Study on the influence of charge structure and in-hole delay on blasting vibration

in open-pit long-hole blasting

Xin Pengfei', Guan Fuchen®?, Hao Chunhui?, Gu Siyi?, Zhang Xin?
(1. Wujiata Open-pit Coal Mine, Shendong Tianlong Group Co., Ltd.;
2. Liaoning Agricultural Vocational and Technical College;

3. Blasting Technology Research Institute, Liaoning Technical University)

Abstract: To investigate the influence of charge structure and in-hole delay on blasting vibration in open-pit
long-hole blasting, the Sadovsky formula was applied with Matlab software to fit peak particle velocity (PPV) data from
multi-level benches under continuous charge structures. Attenuation formulas for PPV in 3 directions were derived.
Analysis reveals that vertical PPV attenuates fastest, while horizontal PPV exhibits similar trends. At secondary benches,
horizontal PPV slightly exceeds vertical PPV, attributed to elevation amplification effects. Comparative analysis of
in-hole delay structures in interval charge demonstrates that delay times of 15 ms and 25 ms significantly reduce blasting
vibration, providing practical references for similar engineering projects.

Keywords:open-pit mining; blasting vibration; Sadovsky formula; attenuation laws; charge structure; in-hole delay



