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with different explosives

YANG Renshu'?, LI Weiyu'?, YANG Guoliang’, MA Xinmin®
(1. State Key Laboratory for Geomechanics and Deep Underground Engineering,
China University of Mining and Technology, Beijing 100083, China;
2. Civil and Resource Engineering School, University of Science and Technology Beijing, Beijing 100083, China;
3. School of Mechanics and Architecture Engineering, China University of Mining and Technology (Beijing),
Beijing 100083, China)

Abstract: In order to investigate the influence of different explosives type on the blasting effects, three kinds of explosives
with the same quality were used to carry out blasting test on iron ore samples. The fractal dimension of surface crack and
fragment size distribution of specimens were comparatively studied, and then the damage degree and blasting effects of
specimens were quantitatively compared and evaluated. At the same time, the differences of blasting effects are analyzed
theoretically from the angle of explosion stress wave superposition, energy release and energy transfer. The results are as
follows. (1) Both loose charge and mixed charge will cause the uniformity of the explosion stress field distribution to
deteriorate. (2) The greater the explosion heat, the greater the energy released after explosion; the higher the wave impedance
matching, the higher the energy transfer efficiency after explosive explosion. (3) In the selection of explosives in blasting
engineering, three parameters of explosive including density, explosion heat and detonation velocity should be considered;
Explosives with a high degree of wave impedance matching and appropriate explosion heat should be selected so that the bulk
and small pieces generated after blasting are less.
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Fig. 1 Iron ore specimens
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Fig. 3 Longitudinal wave velocity test system
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Fig.2 TAW-3000 rock testing machine
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Table 1 Classification standards of rock blastability
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Table 3 Explosive parameters

15 12y Fitk/g HA/MmM  EE/mm BE/(gem®)  BVKIkg!)  BE/(km-sT)  PEBHPT(Ggm s PUER RS
1

A DDNP 6 63 0.56 1811 3.529 1.976 0.082
B DDNP+RDX 1 6 59 0.61 3494 3.975 2.425 0.100
C HRTEE 1 6 31 1.13 4167 5.173 5.845 0.242
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K 1 B 24 P AT S PR B R, ALY
DDNP Fll RDX AYRE 14 1811 F15 176 ki/kg. Blockage
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RDX 3 D (87 km/s) Fl % 25 25 B p (Bff K6 JEfLfieE
g/em’) By X R L4051 D=1.982(1+1.30p), Fig. 6 Blast hole layout
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Fig. 7 Sample failure patterns
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Fig. 8 Fitting curves of box counting dimension for each surface of A-2 sample
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Fig. 9 Fractal dimensions
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Fig. 10 Blasting fragmentation distributions
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Table 4 Parameters of blasting fragmentation distribution function

G-G-SHr i S HL

15 &S] 1A LEPSERY ¢
X,/mm n
A-1 268.7 2.87 0.964 8
A DDNP
A-2 2754 2.92 0.976 7
B-1 253.6 5.95 0.976 0
B DDNP+RDX
B-2 249.8 7.22 0.976 3
c o C-1 230.3 2.60 0.962 3
C-2 224.0 2.54 0.993 3

3 WA [) KE 245 93 K AR IS R A 1ORE 00 R e R 32 43 A il 4, an &l 11 Finos o B B Bs 43 A il 46 i
1k 0.50 B X6 7 18 RUSF a2 SOA R B S 4 e RUSE, ] DL 7R 45 H KE AR G 2k iaURE S 2 e e R~
(171 mm) fz/]> . DDNP+RDX 244 F1 DDNP 24t 45 KEVE HI IS 1507 S e RO 22 501 488/08, 34124 220 mm
e, R T C A3 mere R . 3 gl il B B A A eS8 ok 22 2 0.62, FRIL T PIRIAS[R] 14 43 47 ¢
F, K, DL %8 0.62 2 40 2R, B B BE A A 2 0 WA I T AT IT, 38 32K T 0.62 FRARF K B
FERST (X D), 3l 3k 28/ T 0.62 AR /NIRRT (X T ) o W EE 3 dAE S 0 A th e, AT LUE th:
TEX T ONBRERE R ], $68 i 5 K/NIIRE Jy C 4. A 4. B 4L 7EIX [T (RBeB R R ), de i i %
KNI R C2H. B4, A 4.

S TR R T A R A R HEAT A g AT, S5 A E Sk [21-22], #R T S NI R
i, 5300 R AINERBERE RUST () « S8 RS (dy) - RIRBBERE ST (dyy) « BARANYY 5] R 50 (dy/ds) FllER
PR (d) o A HEARI B LRARBOT =R o (1) /N RE R ST (d )« BRBEE 53 it e i i %258 0.10 B
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Table 5 Evaluation indexes of blasting fragmentation distribution

_ . - d,y/mm dsy/mm dy/mm dy/ds, d./mm
R 1zl R
A-l 120 211 259 1.23 269
A DDNP 123 214 262 123 272
A2 125 217 266 1.22 275
B-1 172 226 249 1.10 254
B DDNP+RDX 177 226 248 1.09 252
B-2 182 227 246 1.08 250
] c-1 95 176 221 125 230
c Gty 93 173 218 1.26 227
c-2 90 170 214 1.26 224

1 5 AP 12 R T A AR i 1R /N | P 33 R R R RS) B8 a0, AR B8 A 1 5] M 225
DDNP 25tk i Jm KPR fe K, HABJEE 79 A 45 20 1 i s DDNP+RDX 245 A0 5 R B4 T ]k
S, NP AN BB RO ok, (R R R b B2 03 A1 2 SO R B

LR T B E oA i 2 FER B S AT A 48 B, T P B AR B, 1R R BB D, /N 2, B
JE 53 A AN 2505 48] DDNP+RDX 24 (AR A i, /INHRASE A, R LB R 2 b v ) 7K, R 3E  Ai 14 ) 1Pk B
fifi ] DDNP 24t BB , 1lAE R, A o

SEEE 2.0 WA TR AR AR BT O, R AR S RECE 22 RO RE R HLRE SR A A &, BT A
FE SR 2 AT BN 2, DR HOR I 77 A 5 (8 R BRI 22 (14 /N B it DDINP 24 0 188 HRORI I BH T 2 4
JIN, BRI IR B BE B 5 /D HLRE B AL 1 BSCRAR, BT A RS RE AR B TS 0 RO BBERE, BB BN IS 00 SR 237 R B
Z B R Be; AR T , DDNP+RDX 24 €008 KE 5 7 A 1 RE 1 J v, AN AL RE G B £ iURE A 21 A 20 00 1 e
(CRBLA AN, IFHEKE 24 BE A5 2 78 704 8 A T VNERER D), I RE R R 22 Ak 1 R (B K, BRJEE
MBI S VELS, RSO ES

3o #
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