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Control Technology for Oversized Fragments in Engineering
Blasting at Pingtanyuan Pumped-storage Power Station Project

TAN Zhan-zhi' , ZHANG Guang-hui’ ,CHEN Ming' , ZHANG Jia-tuo® ,CHENG Yuan-long’
(1. State Key Laboratory of Water Resources Engineering and Management, Wuhan University,
Wuhan 430072, China;2. Luotian Pingtanyuan Pumped Storage Co. , Ltd. of
Hubei Energy Group,Huanggang 438000, China)

Abstract: The occurrence of oversized fragments during blasting operations significantly increases the cost of
blasting, crushing, and hauling expenses. This study addressed the slab’ phenomenon observed in the blasting of in-
tact hard rock at the Pingtanyuan Pumped Storage Power Station, where the oversized fragments of the surface blasting
area was up to 6 m x5 m x2.5 m. Through comprehensive mechanism analysis, the investigation indicated that the
quality of the stemming was the key reason for forming large fragments at the upper part. Meanwhile , the mechanism
of its influence lies in the over-long stemming length of the original blasting scheme, which resulted in a low charge
center, leading to insufficient energy distribution at the top of the blast hole. Furthermore, an oversized blasting frag-

ments control measurement based on stemming quality optimization was proposed. The stemming length was optimized
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from 3 ~4 m to 2.1 ~2.4 m using a time-sharing piecewise calculation method and the optimization principle , which

allowed the part of the stemming structure to rush out of the blast hole. Besides,the decontaminated rock chips were

used as stemming material. The results show that the optimized scheme prevented the occurrence of the slab phenom-

enon, significantly reduced boulder rates,and saved rock breakage costs.
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Table 1 Rock parameters in project area
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Weathering d Dry density/  Saturated compressive Dry compressive Softening Elastic Poisson’s
cathering degree (g+em™) strength/MPa strength/MPa coefficient modulus/GPa ratio
ped]
Fresh 2.60 ~2.65 50.9 ~87.3 64.2 ~ 144 0.78~0.83 34.8~47.1 0.20 ~0.25
res
X
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Table 2 Blasting parameters for construction areas with “Slab”

N N JLALA JfLEAR YEZ AR i N K
Blasti Blast hole t Blast hole Blast hole Cartridge Row Spacing/ Stemming
ing ar ing/m
asiing area ast hote fype length/m diameters/mm  diameters/mm  spacing/m pac length/m
Fi %
EEEARAIE }”‘ﬁf 18 90 3 1 I
The right bank slope of re‘ sprTine
the upper reservoir dam R 1 3.4
Main blast hole 5 %0 70 3 3 33
W HEIZE N
The third floor of the ERL 8.5 90 70 2.5 3-~3.2 3~4

Main blast hole

underground powerhouse

=

(a) EPEA R RN 3
(a) The right bank slope of

the upper reservoir dam

Al 1
Fig. 1
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(b) The third floor of the
underground powerhouse
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“Slab” phenomenon
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Fig. 2 Variation of peak tensile stress in the upper rock of the blast hole with different stemming lengths
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Fig. 3 Mechanical model of the stemming structure"™”
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Table 3 Calculation results of stemming length optimization

PRI AL SRR AL EAR R EAR  BERRIE S S RIEERE ALsH FE K
Blasting Blast hole Blast hole Cartridge ~ Peak pressure/  Z%{  Original stemming Optimized stemming
area type diameters/mm diameters/mm MPa o/m length/m length/m
BRI N
e £
Main blast 90 70 319~326 1.2~1.4 3~4 2.06~2.42
slope of the upper
. hole
reservoir dam
W ELZ N
The—zlird};ilooif ERAL
Main blast 90 70 319 ~326 1.2~1.4 3 2.06~2.42
the underground hol
ole

powerhouse

AR AT, i AR R M LI TR KR
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(a) PR RINA J2 103
(a) The right bank slope of the upper reservoir dam

b)H T B2
(b) The third floor of the underground powerhouse
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Fig. 5 Blasting effect after stemming length optimization
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