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Abstract

This paper introduces a modified Karagozian & Case concrete model (K&C model) for the numerical analysis of a steel-fiber-reinforced
concrete (SFRC) structure subjected to projectile impact. The original K&C model was calibrated to consider the effects of steel fibers
accurately by modifying the strength surfaces and input parameters. Single element tests were then conducted and compared with uniaxial and
triaxial compressive data to verify the modified model. With the application of a dynamic increase factor, the finite element model of the SFRC
structure subjected to projectile impact was constructed. Thereafter, the applicability of the modified material model was examined by

comparisons with the experimental results.
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(Malvar et al., 1997).
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Fig. 2 Pressure-volumetric strain curve for EOS
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7| A, AN HE EZE (effective plastic strain increment)
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Al(equation of state, EOS)o| % 2] =]o]o} It} LS-DYNAA]|
Al K&CHEE2 EOS TABULATED COMPACTION 7[=&
o] &8l el WAl Ao 4= )lom, o]= FA o A1 H
H & E(volumetric strain) 2] A 2 UeERd 4= Ql oo, s I
A& Fig. 29 YEelY) )l th(Crawford et al., 2012).
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Fig.5 Stress-strain relationship of a single element according to
element sizes
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Table 1 Input parameter in the n and X relation

FRHSC-60 FRHSC-85

n A n A

0 0 0 0
0.000025 0.3056 0.00003 0.2653
0.00005 0.5556 0.00007 0.5556
0.0001 0.8889 0.00012 0.8163
0.00015 1.0000 0.00021 1.0000
0.0002 0.8268 0.00025 0.9032
0.0003 0.6061 0.0003 0.7825
0.00045 0.4665 0.00045 0.5776
0.0009 0.3266 0.0008 0.4083
0.002 0.2334 0.002 0.2673
0.004 0.1791 0.004 0.2033
0.007 0.1456 0.007 0.1649
1.00E+10 0.0000 1.00E+10 0.0000
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Fig. 8 Single element results for SFRC
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Fig. 9 Stress-strain relatinoship with different confining pressures
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Table 2 Information on the penetration tests

7. (MPa) steel fiber Velocity | Penetration

¢ volume (m/s) depth (mm)
FRHSC-60 60.5 0.5% 401 79
FRHSC-85 85.4 0.5% 392 77

A BHEAEE ALgStch A8 AT 271 600mm x
600mm  400mmo] ], AL A A Fig. 100 ek gick. 41
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Fig. 11 Finite element model for SFRC

(a) FRHSC-60

(b) FRHSC-85

Fig. 12 Side view of the numerical results

A5 Thekst erosion 7|EES ARGl 231 QItK(Teng e
al., 2008; Wang et al., 2009; Wang et al., 2010; Li and Zhang,
2011;Ren et al.,2016; Lai et al., 2018). 5}A|qE, o] 7|52 o}Z]
7HA] T8t 715 glo] AtAke] A ol olEoll A A E 7
ol Wi E RS0 et g v)ESo) thack & AT
of| A= 2|t} 5 ¥ E(maximum principal strain)-< erosion 7]
Fom Agsteon 022 a4l A gstec.
S A4 A g 1290 HERSIc 95 ol

FRHSC-602] 79~ 79.8mm, “12] 31 FRHSC-852] 79~ 74mm
U P
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st om, 246 Badol e MR E dst geo W
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A6A3A03034028).
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