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Abstract; The crushing effect of roadway blasting determines whether the blasting parameters are reasonable or
not,and its contour forming effect will also affect the stability of surrounding rock of underground mine roadway to a
certain extent. Aiming at the problems of overbreak and surrounding rock breakage after blasting caused by excessive
charge and dense arrangement of blast holes in roadway driving construction in Xifeng phosphate mine, Guizhou Prov-
ince , theoretical analysis of rock fragmentation as well as reference to similar engineering experience were adopted to
optimize hole spacing,burden and charge structure of tunneling blasting. As a result, six blast holes ( two first-order
cut holes, two roof holes and two auxiliary holes) were reduced by optimizing cutting method. At the same time, the
total number of holes and explosive consumption were decreased by increasing hole spacing and air-deck charge. In
addition , the finite element software LS-DYNA was used to analyze the optimized blasting scheme. The results show
that the optimized blasting scheme reduces the peak stress and overbreak of roadway surrounding rock which stability
is improved. Finally,through 15 groups of on-site practical experiments of tunnel excavation blasting, it is shown that,

a good forming quality of tunnel excavation with no roof breakage or cut hole perforation can be achieved after optimi-
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zing the blasting parameters. The construction efficiency is improved, while the construction cost is reduced. Finally,

it is considered that the blasting vibration can be effectively reduced and the forming quality of roadway can be en-

sured by properly increasing hole spacing and adopting air-decked charge, compared with the blasting without air

decks.
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Fig. 1 Blast hole layout of roadway section( unit;m)
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Table 1 Blasting parameters
e e LR/ S‘L/‘aiﬁ(/ H1fLAA TE/
m | S
1 s HAL 3.0 1 90 90
2~7  —BrigREfL 3.0 6 90 90
8~11 ZBifamsl 3.2 4 88 89
12~15 —REmEL 2.9 4 90 89
16 ~28 —REMR%EIL 3.0 13 90 90
29 ~35 JEAL 3.1 7 90 84
0 3.0 6 88 89
51 ~53
39 ~50 TifL 3.0 12 89 88

(a) PLALHT

(a) Before optimization

B2 LAl Fah LA e A (L m)

(b) kS5

(b) After optimization

Fig. 2 Layout of cut holes after optimization( unit;m)
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Fig. 3 Optimized section blast hole layout( unit:m)
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Table 2 Optimized blasting parameters
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L5 ZFR N i~ 71?7— P
1 thzs HAL 3.0 1 90 90
2~5  —fiEREEL 2.9 4 90 90
6~9 B 3.2 4 88 90
10~13 —REREEL 3.0 4 90 90
14~24 “HER%EIL 3.0 11 90 90
25 ~31 AL 3.1 7 90 85
234 AL 3.0 6 88 90

44 ~47

35 ~44 AL 3.0 10 90 87
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Table 3 Rock material model parameters

v A SRR DIARRR/ PURDRE/ PURSRE/S EMRN/
(g+em™) 2 GPa GPa MPa MPa MPa
2.8~2.9 0.25 6.4 2.6 11 150 107

x4 BEMBSH
Table 4 Parameter of stemming material model

v VIR He MM, IR/ PURRE/ PURmEs RN/
(g+em™) a GPa GPa MPa MPa MPa
2.0 0.19 4.8 2.5 5 35 6.8
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Table 5 Explosive material model parameters

HE/(grem™) B/ (m-sT)

A/GPa

B/GPa R, R, E,/GPa

1.25 3200

214.4

0.182 4.2 0.9 0.14 4.19
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Table 6 Air material model parameters

B/ (g em™)

E,/MPa v, C,

c, c, c, c, C, c,

1.29 0.25 1 0

0 0 0 0.4 0.4 0
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Fig. 4 Optimized blasting stress nephogram
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Fig 5 Simulation effect of rock blasting
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Fig. 6 Stress time history curve of typical roof element

0.008
A 434100
0.006 N —— 458303
Vit — 285293
£ 0.004 RV AVANEE —-— 260566
N N
& 0.002 ¥
0 >
-0.002 - s s ;
0 200 400 600 800
Time

K7 P LR T i e 2

Fig. 7 Stress time history curve of two typical elements
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Fig. 8 Stress time history curve of typical element of bottom plate
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Fig. 9 Layout of on-site roadway blasting excavation
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Table 7 Optimize the site blasting parameters

] R /o g
L= AR L/m LA 7J§Lﬁjiﬁ LZ %iéﬁiﬁi% Vg AR
1 AFras HAL 3.1 1 89 90 3.0 0.6 1
2-~5 — Bl 3.0 4 90 88 9.5 7.6 |
6~9 ZBr i AL 3.1 4 89 90 13.0 10.4 I
10~13  —RHEAL 3.0 4 90 90 11.0 8.8 1
14 ~24 B ARvEAL 3.0 11 90 89 8.0 17.6 v
25 ~31 AL 2.9 7 90 86 7.0 9.8 \
35 ~44 AL 3.0 10 89 87 5.0 10.0 \i
x8 MUBHSHATTEHARILER
Table 8 Comparison of blasting effect before and after optimizing blasting parameters
IR OEAEEA ATALRER g R kg BETERE D TR LB LG 5
AL 53 2.5 83 oA A e oy BB FLEF FLEL G
LG 47 2.5 2 FlEREN R it A DL R A
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Table 9 Field test data record

LR WL HZiE TR UL R

1 47 72.2 2.51 4

2 47 72.1 2.54 It

3 47 71.8 2.42 /e THOAR A e e
4 47 72.1 2.40 4

5 47 72.3 2.51 it

6 47 72.1 2.53 4y

7 47 72.4 2.44 e

8 47 72.3 2.50 BT AR
9 47 71.5 2.39 by

10 47 71.7 2.45 it

11 47 72.2 2.51 T

12 47 71.7 2.55 it

13 47 71.6 2.48 i

14 47 72.2 2.53 Lzy/s RTINS
15 47 72.4 2.54 it

5 g
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(a) Before optimization (b) After optimization
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Fig. 10 Roadway blasting effect before and after optimization (T4#% 174 ®)





