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Fig. 5 lst-prin stress curves of typical elements for different charge structure at air-decked ratio 20 %
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Fig. 6 x-axle tensile stress at air-decked ratio 80%
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Fig. 8 1st-prin stress curves of typical elements for different charge structure at air-decked ratio 80 %
&9 AT 2 S B B0 T M L b S B B ST 5 — Ny 2k . 3 Fh A 24 i TH B A R AR WL B A UL R RS L
07 M B B IR AR PR IR . 25 Sl 40 Y0 B A MU e o B9 5% Sy B0 IR L B BB TR A B SRR BE £ L 3k B B AT
M PREERC , R — DG = T, M S e Re . RS R 5 Sa1] —%.

60¢ @ 40 (b a0p ©
40| 20t
20}
s 0 s 0
S 20t S —20}
© 40} — 0% © _aot — ()%
60 —— - 0% —— - 40%
....... ()0, wmm=aas 69
o i
_10() L 1 1 1 L ] _ L L 1 L L 1
0.4 0.8 12 805 0.4 0.8 1.2
t/ms t/ms

Bl 9 Az S HL I BRIC 9 353 5 — E M T
Fig. 9 Ist-prin stress curves of E9 353 for different air-decked ratio

3.3 BEAXANEBEHARNOZIT

& 10 S5 F a7 SO [R5 — 20 15 (a) L (o SR IE [ L 43 (b) SR JH i [ 4% . PR T4 MR vy J7 1] LA
NS ZARTEB B LR N 1) 3% 24 G540 28 L, 7T AR 3 2 28 S22 00T B RIS &0 1) 206 25 S5 4, 1 1] e 4% 7 A 1 L 1
3 DX 8k b 2 1 A AR Y /N T S SR T A G AH R . BB 10 Ca) \5Ca) R Tn) A g B AL S B G A 0 K, ) BR
JC HY R 4578 g S A T I 1) R A — AL TR AR A M AL B B T A TR RS IE R R AR IR, X R WL IE M
AL R B AR X B 5 T 2 0 A T bl AL R TR B 8 TR A T T R T R e R R T 2 T T IR BE . B R 10
(b) \5(b) , o [B] % B £ B8 70 0050 p R 445 78 S A L 799 i 448 15 00 S 2 T DL v R R O O T P S AR . FR AT 10Co)
5(c) 5 S 1) 2 A % LU T 1) RS ROR 5

40r (a) 401 (b) 407 (¢
20» \ 20- J * v
0 . 0 /
£ | ,’M £ -20 | /1 .
g -20 " 1 g A N /
© [ 1 \ J =20} ' E 11753 B 0 \ {
—40r | Y ) E 11753 0 L 75% ool ! E 11753
—-60} ' == =E9353 —40f \ =+=--E9353 ',l =+=--E9353
‘// ....... E 7001 J """" E 7001 -80r ¥ aaaae. E 7001
_an L L L | —E0 1 I I I 1 | _ 1 1 1 1 1 1
805 0.4 0.8 12 604 0.4 0.8 12 1004 0.4 0.8 12
t/ms t/ms t/ms

P 10 ZE LR 20 06 IS [ 256 24 445 g L B B0 50 9 58 — T 1 )

Fig. 10 1st-prin stress curves of typical elements for different charge structure at air-decked ratio 20 %
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Blasting mechanism of air-decked charge in concrete medium "

WU Liang', LU Wen-bo*, ZHONG Dong-wang', ZHU Hong-bing®
(1. College of Science » Wuhan University of Science and Technology s
Wuhan 430081, Hubei, China;

2. State Key Laboratory of Water Resource and Hydropower Engineering Science ,
Wuhan University , Wuhan 430072, Hubei, China;

3. China Three Gorges Project Corporation, Yichang 443002, Hubei, China)

Abstract: Based on the non-linear finite-element procedure of LS-DYNA, the Johnson-Holmquist-
Cook (JHC) model was adopted to investigate the damage evolution of the concrete near the blast hole
in the cases of different charging structures and different air-decked ratios. The calculation results for
three charging structures show that there is a gradual change from compression-shear failure to tensile
failure with the increase of air-decked ratio and that different air-decked charging structures can be ap-
plied to different blasting purposes. For bench blasting, the highest utilization ratio of explosion ener-
gy belongs to the top air-decked charging structure. When the air-decked ratio reaches 40% , the fail-
ure mode of the concrete element changes from compression-shear failure to tensile failure in the mid-
dle of the blast hole. It is indicated that a certain reasonable air-decked ratio exists and it can be used
to improve the utilization ratio of blasting energy. For presplitting blasting and smooth blasting, the
best blasting effect belongs to the middle air-decked charging structure. Detonating manners can affect
bench blasting more strongly than presplitting blasting and smooth blasting.

Key words: mechanics of explosion; failure mechanism; Johnson-Holmquist-Cook model; air-decked

charge; blast loading; concrete damage
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