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Practical Implementation of Standard PVC Pipes in Presplit Blasting
Techniques for High-steep Slope Excavations in Surface Mining

WAN Chao-hai' ,LI Yue' ,WANG Qing-hui’ ,XIE Hong-xing' ,LIU Wei' ,WANG Shi-lin' ,LI Yu-xi'
(1. Guangdong Blasting Engineering Co. ,Ltd. ,Guangzhou 517000, China;
2. Wuhan University of Technology , Wuhan 430070, China)

Abstract; Presplit blasting serves as a fundamental technique for maintaining slope stability and ensuring con-
tour precision during high-steep slope construction in open-pit mines. Conventional presplitting methods typically em-
ploy an axially spaced and radially decoupled charge configuration using detonating cords, bamboo spacers, and
32 mm emulsion explosives. Nevertheless, this conventional approach presents operational challenges including re-
stricted borehole spacing, excessive drilling requirements, labor-intensive charge preparation, and inconsistent char-
ging reliability. These operational deficiencies result in prolonged construction cycles, elevated project costs, and in-
consistent half-hole preservation rates. To address these technical challenges, an innovative presplit blasting tech-

nique using standard PVC piping is developed for steep slope applications. The method involves 40 ~50 mm diameter
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PVC conduits with 115 mm blast holes to create precise decoupling spaces,followed by direct loading of 32 mm e-

mulsion explosives into the pipes with 1 ~2 electronic detonators for initiation. Field validations were successfully

conducted across multiple geological formations including quartz sandstone at Yingde, gneiss at Yangxi, granite di-

mension stone at Jieyang, and siltstone construction material deposits at Kaiping. The results demonstrate that:

(1) The novel technique enables borehole spacing expansion to 2.0 ~2.2 m,achieving 33% ~46% reduction in drill-

ing consumption compared to traditional method; (2) Eliminating of complex construction components ( detonating

cords ,bamboo spacers,and explosive rolls) reduces presplit blasting operation time by 47% ; (3) Streamlined construc-

tion processes and material requirements yield approximately 42% lower overall costs; (4 ) Half-hole factor reached

65% ~85% in soft rocks and 95% in hard rock formations,representing 5% ~ 13% improvement over traditional tech-

niques with enhanced effect stability. This methodology guarantees presplit blasting quality while simultaneously impro-

ving efficiency and cost-effectiveness, providing valuable guidance for analogous open-pit slope engineering projects.
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Table 1 Technical parameter table of presplitting blasting with PVC pipes
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Spacing/m . Dip angle/° . i .
diameter/mm  depth/m density/ (kg -+ m ") charge/kg length/m coefficient
2.0~2.2 115 16.5 70 1.1 18 1.5 3.59
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Table 2 Technical parameters of the Yingde Quartz Sand Mine project

Xt R4 LI fLig fL%E A dmE Al KEERKE RRASHE RE
Control Spacing/ Blasthole Hole Dip Linear charge  Single-hole  Stemming Radial decoupling
group Paciig’ ™M Jiameter/mm depth/m angle/° density/(/kg - m™") charge/kg  length/m coefficient
feR T2 1.2 115 8.5~12.5 45-~60 0.5 4.5~6.5 1.0 3.59
Trad tech
HA 2.0 115 8.5~12.5 45~60 1.1 9.2~13.5 1.0 3.59

New tech
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Table 3 Technical parameters of the Kaiping Siltstone Mine project

Xf B Lt fLiz EIRZS fiifh LRAWE LR BERE RRAHE R
Control Spacing/ Blasthole Hole Dip Linear charge  Single-hole  Stemming Radial decoupling
group PACE’™  Jiameter/mm depth/m angle/° density/(/kg + m™") charge/kg  length/m coefficient
é -
fe L2 1.2 115 13.5 65 0.5 6.75 1.5 3.59
Trad tech
R 1.8 115 13.5 65 1.1 14.8 1.5 3.59
New tech
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Fig. 5 Traditional presplitting blasting effect in Kaiping
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Fig. 6 New technology blasting effect in Kaiping
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Fig. 7 Traditional presplitting blasting effect in Yangxi
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Table 4 Technical parameter of the Yangxi Gneiss Mine project

Xt B2 IR fLiz fL% fafh SR LR ERKE RS R
Control Spacing/ Blasthole Hole Dip Linear charge  Single-hole ~ Stemming Radial decoupling
group PACIE™™ diameter/mm depth/m  angle/® density/(/kg - m™") charge/kg  length/m coefficient
fe L2 1.2 115 16.5 70 0.6 10 1.5 3.59
Trad tech
BER 2.2 115 16.5 70 1.1 18 1.5 3.59
New tech
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Table 5 Technical parameter of the Jieyang Granite Mine project

Xf B L fLiz LB fiifh LRAWE AL BERE RREAHE R
Control Spacing/ Blasthole Hole Dip Linear charge  Single-hole  Stemming Radial decoupling
group PACE’™  iameter/mm depth/m angle/° density/(/kg + m™") charge/kg  length/m coefficient
é -+
et 115 16.5 70 0.6 10 1.5 3.59
Trad tech
AR 2.1 115 16.5 70 1.1 18 1.5 3.59

New tech




W43 % W3 JTENE, A BBV, S PVC ETERE R L R BE R b i 1 RIS 269

B9 4B FHAE KA R 4 T AL e R
Fig. 9 Traditional presplitting blasting effect in Jieyang
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T4 46. 1% , 45 BH AL b4 2 7 33
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Table 6 Summary of drilling consumption comparison ( unit: m/m”)

P AEAT PR

i A 20 Vinede quarty TFFH b i FHPY R A
Project team 8 q, Kaiping siltstone mine Yangxi gneiss mine Jieyang granite mine
sand mine
&5 1.2 Trad tech 0.87 0.93 0.91 0.91
Hi4i R New tech 0.52 0.62 0.49 0.51
4 Save/% 40.2 33.3 46.1 43.9
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Table 7 Summary of construction efficiency comparison ( unit:s/person/m’)
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i AR New tech 0.648 0.816 0.6 0.636
44 Save/% 40.0 40.5 42.9 47.0
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Table 8 Summary of comprehensive cost comparison ( unit: CNY/m’)

PAEABERDH

T H 4 Vinede cuartz TR i FHPY F R AL
Project team 8 q. Kaiping siltstone mine Yangxi gneiss mine Jieyang granite mine
sand mine
4 T Trad tech 41.6 45.1 45.2 45.1
i AR New tech 27.9 33.2 26.2 27.3
4 Save/% 32.9 26.4 42.0 39.5

22 A B X HE o B, S48 A SERD A T H
PARBALG T LML AT 32. 9% PR i
EHIH B AR BAL G T L L8 AT 26.
4% , FHPY Fr R B30 FUOBTr R AR B G T 22545 Ik
AT 42% B FHAE B A0 I FUB R B S T2
LRE AT 39.5% o

4.4 BHEBRXLLSH

TR ) AR 2 D/ T AR T 10 3 P9 520
PRAELR B B 58 B R, IR UL RS 1 i Bl
e AR BEOR 1 2 BR AR LR, 0l G it
UL RIS B AL IR AT AL e ILIA
23 ~K26.%9,



272 O 2026 49 H
100
100 - °
o AEBHRITE § 90 A ° o ® g
L 90r e HHEAR L= A A
# £ sof L%
5 53 ABHRTE
;:o 70 _H_Jl 01 ® HiHA
Y -
2 © A o * d = 60
- A
= A soL— N
50 0o 1 3 4 5 6 8

0 1 2 3 4 5 6 8
SLE IR FEXp.No.
K23 Jeffify Jerbn SR ISR X L
Fig. 23 Comparison of blasting effect in Yingde

100 ¢
. ABHRTE

< 90 e FHA e ® °
B E sof ° °
— O A A
= 3
H* < 70 A

S

= 60f

50

0 1 2 3 4 5 6 8
F & K FEXp.No.
Kl 24 JFPR AT B SCR X [
Fig. 24 Comparison of blasting effect in Kaiping

2
SEEG R B EXp.No.

K25 BHVH AR B SR BSOCR X L
Fig. 25 Comparison of blasting effect in Yangxi

100
s 00 A o o © ° [ J
I
% 5 sop
~ =2 .
;H__Ig 70 F A%%;L
0 ® AR
< 60
=
50

0 1 2 3 4 5 6 8
SEEG R B EXp.No.

26 R BHAE R A 0T R RSCR A [
Fig. 26  Comparison of blasting effect in Jieyang

R BHBRILCER (B FFAE/%)

Table 9 Summary of blasting effect comparison ( unit; Half-hole Rate/% )

PAEA B H

TUH 4 YVinede quartz TP A FHPY F R e AR
Project team 8ce q, Kaiping siltstone mine Yangxi gneiss mine Jieyang granite mine
sand mine
1£5: T2 Trad tech 58 88 90
Fr iR New tech 65 95 95
44 Save/% 12 13.3 7.9 5.6
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