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Design and Engineering Application of New Energy Concentrating Tube

TIAN Jia-xuan ,ZHANG Chang-suo ,LI Ze ,LIAO Lin
(School of Mining Engineering, Taiyuan University of Technology, Taiyuan 030024 , China)

Abstract: Smooth blasting is generally used to control tunnel formation,which requires managing the density of
the line charge. Conventionally , air-spaced axial uncoupled charges are used and connected by detonating cords. How-
ever, detonating cords require a large amount, are expensive and difficult to approve,and cannot achieve uniform dis-
persion of charges. Currently, bottom-concentrated charging structures are used without using detonating cords in the
surrounding holes of tunnel excavation, leading to serious over-excavation and under-excavation. To address this is-
sue,a new type of energy-gathering tube has been designed. This new tube combines a PVC half tube and energy-
gathering cover with a fixed ring, enabling precise control of explosive amounts , simplifying the charging process,and
ensuring the stability of the entire device. It is not limited by the water environment, providing efficient energy trans-
mission and effectively controlling tunnel over-excavation and under-excavation. To evaluate the blasting effect of the
new energy-gathering tube, it was first verified through a sacrificial explosion test. The test showed that with the new
tube ,multiple sections of the detonated explosive can be stably transmitted at 30 cm intervals with a dosage of 60 g.

Numerical simulations also demonstrated the good cutting effect of the new tube. This new energy-gathering tube was
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applied in the Dongshan Tunnel of the Fenyang Shilou Expressway, achieving smooth blasting without detonating

cords with a line charge density of 200 g/m and a half-hole trace rate of 90% , effectively reducing over-excavation

and under-excavation.
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device and charging structure
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Table 2 Parameters of air

%E/ ( kg -m”™’ ) Co Cl Cz Ca C4 Cs C6 ﬁ{ﬁﬁ:ﬁ:{ ﬁE *ﬁﬂ'ﬁ:*ﬂ
1.290 0 0 0 0 0.4 0.4 0 2.5 1
x3 KHBH

Table 3 Parameters of explosive

BWE/(kg-m>®)  D/(m-s"") Pg/GPa B R, R, o RAARRNEE
1000 3400 5.73 0.55 6.5 1  0.35 3.51
x4 PVCSH

Table 4 Parameters of PVC

HE/ (kg - m™)

SAPERLEE/GPa JAFALL  JEHIRIY T3/ MPa AR AR G AL 1

DRSPS

1300 3 0.25

22 252 5.96
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Table 5 Parameters of rock

W/ (kg - m ™)

RPN F1/MPa PiIEREE/MPa  BUHIREE/GPa  JE HTELIE B N B D, HiGwE D,

2300 6 80

14.86 0.61 0.04 1
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