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A 1 s PRI T v ) R, e KL e o BRI 5 b R B, T A 5 *EOS_GRUNEISEN AR &7 . 5
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Table 1 Parameters of the modified K& C model of SFRC

Strength surface

a,/MPa a, a,/MPa”! a,/MPa ay, a,/MPa’’ a a,/MPa”!

64.0 0.481 5.82x107* 45.93 0.726 1.77x10° 0.476 8.56x107*
Damage Others

b, b, b, a a, ay A Ljmm  f/MPa f/MPa pl(kgm™) v w

075 -150 1.15 3.00 0381 190 9.5x107° 24 175.3 13.8 2 600 0.19 0.5

F2 FELBAMMBESH
Table 2 Materials parameters of the flat ended projectile

pl(g-em™) G/GPa A/MPa B/MPa N C M T./K Tw/K
7.83 210 792 510 0.26 0.014 1.03 1793 294
&lus ™) ¢/(Jkg""K')  SPALL IT D, D, D, D, D,
1.0x10™ 4.77x10° 3.0 0.0 4.00 0.00 0.00 0.00 0.00

gL 5O MR 2 R AR Dl B ik Ak
*CONTACT _ERODING SURFACE TO_SURFACE,
BN SRR 0 0,15, SR AICHEF
*INITIAL_VELOCITY GENERATION 7=/ 5 3147
HE . VWP 7 R LS-DYNA 4 1 4 i
Rtk 3, TR 2K R 2R 0.6

K&C #OBHE B A A B4 R 0 . S 1
B SFRC M i il I 2R A =, b 75 51 AR il 2R B0 SFRC BT S e A BT
e *MAT_ADD_EROSION, O E A Fig. 9 Finite element model of flat-ended projectile
Ema(E IR HNYE, — HBATE T 10 A K T epa, 1L impacting SFRC plate
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Experiment Original K&C simulation Modified K&C simulation
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(a) 58.2 m/s
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Fig. 10 Comparison of the damage patterns of SFRC plate from experimental results!"’ and

numerical simulation under different impact velocities
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Table3 Comparisons of experimental data and numerical simulation of the scabbed crater diameter

o ) o Scabbed crater diameter/mm Model error/%
Projectile velocity/(m's ) - — - — -
Experiment Original K&C Modified K&C Original K&C Modified K&C
58.2 120.5 132 106 9.5 12.0
76.0 119.2 148 124 24.2 4.0
104.0 120.3 28 128 76.7 6.4
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SFRC At i RF 80 550 mm x 550 mm x 50 mm, S8 TRMESR Z b, B R 460 mm, 5|4 B A1 IE
YE 250 B EF AEAR TR 38053 3010 0.5%. 1.0%I1%) SFRC MR #EAT i I, TNT £ 25 %80 50 0.488 kg, 4
24 0 B SFRC M1 0.272 5 m, FCBIBE S 0.35 mkg 2,
SFRC 1 1/4 BRG] 11 B 7R, 76 % 1 it
T #R 20 W, A AR AR X PR T SR OGBS
*BOUNDARY NON REFLECTING Jifi il JG )& 5t i1
TR, B T A R R R B S
BT e IR EE B . TNT KB 245 Al as SO 4L A
SFRC # R F RS B H 30125, TNT K 25 Fil s Sl
TCHIR B 2 W ALE 513k 0 59 R H G HE
F*ALE_MULTI_ MATERIAL _GROUP ¥ TNT #f
2 525 58 S ALE MBHA, BARER — AR Y
PR, TS REAL R RS T H SFRC 4544 7 42 AR B 11 SFRC MRTEREKERTENE T HO A PR ITH
HAEM o R U 1 S A L *CONSTRAINED_ Fig. 11  Finite element model of SFRC plate under blast load

TNT

SFRC plate
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Fig. 12 Comparisons of the damage patterns of SFRC plate from simulation predictions
and experimental results'” under different fiber volume fractions
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K&C Model of Steel Fiber Reinforced Concrete
Plate under Impact and Blast Load

YIN Huawei'?, JIANG Ke', ZHANG Liao', HUANG Liang', WANG Chenling'

(1. College of Civil Engineering, Hunan University, Changsha 410082, Hunan, China,
2. Civil Engineering Inspection and Test Limited Company of Hunan University, Changsha 410082, Hunan, China)

Abstract: Steel fiber reinforced concrete (SFRC) is widely used in protective structures due to its excellent
ductility, toughness and energy absorption capacity. K&C model is a common constitutive model for
studying the response of normal concrete components under impact and blast loads, but it cannot accurately
characterize the dynamic response of SFRC. In order to improve prediction of K&C model for the dynamic
response of SFRC plate under impact and blast load, this work improves K&C model: a new failure strength
surface parameter model was established based on a large number of triaxial compression experimental data,
a new damage evolution model was established by trial-and-error method, and the damage parameters of
tensile and compressive were calibrated. A new compression dynamic increase factor (CDIF) model was
established based on a large number of uniaxial compression experimental data of SFRC under high strain
rate. The dynamic response of SFRC plate is simulated by explicit dynamic analysis software LS-DYNA.
The effectiveness and reliability of the above improvements have been verified by simulation results.

Keywords: steel fiber reinforced concrete; K&C model; impact load; blast load; dynamic response
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