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Fg.3 Result for damage of the concrete target Fig.4 Veocity-history curve of the projectile
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1
Table 1 Material modesfor the projectile and target

Shock Steinberg Guinan None None
P alpha RHT Concrete RHT concrete  Plastic strain (0.7)
Linear von-Mises None Plastic strain (0.8)
3 , 4 )
555 m/ s, 544 m/ s ,
3
¢ L
1 2 1 1
( 5),
1 2
(¢)) . (©))] B
5 2
Fig.5 Two methods to change reinforcement ratio
3.1
1 d L
2 (1) ) J.S. Hanchak ™ )
25.4 mm, 76.2 mm; (2) , 25.4 mm,
23.2 mm; 1% 5% ( 743 m/ 9)
2 Vr E Eo
2 y 6 ’
L 1 2
Table 2 Residual velocity and kinetic energy for various reinforcement ratios
1 2
! D/ %
1 5.7 554.8 55.8 3.3 474.5 40.8
4.5%, 5%
o 2 8.1 554.6 55.7 4.7 447.6 36.3
! 10. 7%; 3 9.9 554.5 55.7 5.7 436.2 34.5
, 4 11.4 554.3 55.7 6.6  424.9 32.7
5 12.8 554.2 55.6 7.4 407.4 30.1
3.2
5.7 mm, , I 76.2mm 13.7 mm,

3 1 1
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3
750
ool Model 2 1% Table 3 Residual velocity and kinetic energy
for various closness
650}
il P/ % I/ mm vi/ (m/'s) (BE/ B)] %
= 1 76.2 554.8 55.8
R 2 35.6 473.9 40.7
S
500y 3 23.2 436.2 34.5
450F 4 17.2 420.8 32.1
400k 5 13.7 376.4 25.7
0 0.1 0.2 0.3 0.4 4 3
g Table 4 Residual velocity and kinetic energy
6 for 3 impact positions
Fig.6 Veocity history curves of the projectile vi/ (V' s) (E/B)/ %
for various reinforcement ratios 1 490.5 49.1
391.2 31.2
4 221.5 10.0
, 3 ( 7)1 (1) ;(2) 1 :(3)
S.J. Hanchak ™ : 700 m/ s, 3
) 4 , 8
(2) Position 1 (b) Position 2 (c) Position 3 (a) Position 1 (b) Position 2 (c) Position 3
7 3 8
Fg.7 Three typica impact postions Fig.8 Target destruction at different impact positions
5
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Effects of reinforcement ratio and impact position
on anti-penetration properties of reinforced concrete”

L OU Jianfeng*” , WAN G Zheng' , ZHU Jian-shi* , ZHAN G Feng-guo' , HON G Tao"
(1. Institute of Applied Physics and Computational Mathematics, Beijing 100094, China;
2. Graduate School , China Academy of Engineering Physics, Beijing 100088, China)

Abgtract : Several common methods to smulate the problem of penetrating reinforced concrete were
presented. Lagrange algorithmin AU TOD YN was used to calculate the experiment of kinetic energy
projectile penetrating reinforced concrete from the reference, the results were agreed well. With this
method, the influence of reinforcement ratio , rebar schemes and impact position were analyzed. It is
indicated , from the numerical results, increasng reinforcement ratio can enhance the anti-penetration
property of reinforced concrete, especially in the case, where the diameter of projectile exceeds the
distance of rebar. In addition, the influence of impact postionisobvious.

Key words: mechanicsof explosion; penetration; Lagrange algorithm; reinforced concrete; percentage
of reinforcement ; rebar schemes; impact postion
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