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Research on deep hole segmented charge cut blasting of rock roadway based on

numerical simulation
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Abstract: With the increase of the depth of the blast hole, the rock clamping effect at the bottom of the blast hole is enhanced, resulting in
low rock breaking efficiency and blast hole utilization. The past continuous charging method can not solve the above problems. On this
basis, this paper studies the rock roadway deep hole segmented charging cut blasting technology to improve the cut blasting efficiency. Us-
ing the smooth particle hydrodynamics-finite element method (SPH-FEM), a single-hole cut blasting model with different segmented
charge structures was established, and the blasting speed of rock particles in the rock, the number of rock blasting and the characteristics of
blasting cavity were analyzed in the blasting process under different models. The results show that different charge structures affect the
damage range of the rock near the blast hole, and the damage area of the traditional continuous charge structure in the direction of the blast
hole is larger than that of the segmented charge structure. In addition, the continuous charge structure makes the energy distribution of the

explosive uneven because the explosive is concentrated at the bottom of the blast hole, resulting in poor blasting effect. The segmented
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charge structure can increase the number of rock fragments and optimize the blasting cavity, and the rock particles accelerate twice in the

process of flying. The large or small proportion of the first segment charge obviously causes the unreasonable use of explosive energy and

the poor effect of blasting cavity. Under the conditions of blast hole length, rock parameters and explosive performance set in the simula-

tion, when the first stage charge ratio is 0.4, deep-hole rock tunnel excavation and blasting can make full use of explosive energy to

achieve better cut blasting effect. The optimal subsection ratio obtained by numerical simulation was applied to the blasting construction of

roadway excavation, and the delay initiation of two explosives in the cut hole was realized by using digital electronic detonator. The field

test results show that the segmented charging can create good blasting effect and improve the utilization rate of blast holes in deep hole cut

blasting.

Key words: rock roadway; roadway excavation; deep hole cut blasting; segmented charge; cutting effect
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Table 1 Parameters of different charge proportion case

Rl Eblo RN R RO Kbl4 E=ES
a/m 090 027 036 0.45 0.54 0.63

a,/m — 0.63 0.54 0.45 0.36 0.27

b/m 2.10 0.63 0.84 1.05 1.26 1.47

b,/m — 1.47 1.26 1.05 0.84 0.63
[/m — 0.90 1.20 1.50 1.80 2.10
l,/m — 2.10 1.80 1.50 1.20 0.90

Y — 0.30 0.40 0.50 0.60 0.70

R B2 280t 2h 25 W 206 A E S 3 B 75 21 69
—HA AR HIC AR S5, W3k 2

R2 HICERBH

Table 2 Parameters values for HJC model

R (kg m) HUEDRE/MPa I —1h P B

BT A /GPa itk % D, ik % D,

2300 60 0.55

13.89 0.04 1

1.3.2 JEghatat
YEZGR I TWL BERY, HR ) R AT AR
P:A(LHEL%*”+B@——2J6%V+QE(3)
R,V R,V v

1 2

Hr, A, B, . R, R, NITTESHL v AR
s E A WITR IR TR GE . JE25E FHFLILKEZ, M2y %
FEH 1.15 glem’, 455 3 200 m/s . HASIRSHL 387,
1.3.3 g

B T RESC B (o FH A Bt R ph - 38 A
TR LS HORIE T S0HE [18,31,32], K48
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Table 3 Parameters values for explosive

A/GPa B/GPa [0} R, R, E/GPa
420 0.45 0.32 3.55 0.16 3.15
F4a4 TESH

Table 4 Parameters values for soil

SR RBRE

_ o AAM TR/ (KN-m™)  RBTEYE J1/MPa
1/MPa  1i/MPa

2.524 4673 17 -0.005
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G, 388 374 286 238 178
G 23 76 181 414 435 272 273 358 49 48
Ge 5 6 16 18 57 392 427 409 368 562
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