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Table 1 List of static design values of RC slabs
o .- e . . . Static SLEar Static'Bt;nding ; Shcar—Bcnding
Slab Type S"“’"i’}*:j“ Ratio | Main Rc;’a' Ratio | capacity V.. | Capacity P | Capacity Ratio
! (kN) (kN) a (=V,./ Py
L-type 75.1 68.4 1.10
s 3.53 5.02X 107
H-type 104.0 73.5 1.41
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Fig.1 Dimensions of RC slab and reinforcing bar
arrangement
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Table 2 Material property of concrete

Densit Compressive | Sound Speed of Young’s Poisson’s
Slab Type | Age (day) (/e y,) Strength Longitudinal Modulus Ratio
P m f. (MPa) Wave C; (m/s) E (GPa) Ve
Ltype s 2.30 17.9 3076. | 20.6 0.17
H-type 2.34 17.5 3102. 7
Table 3 Material property of reinforcing bar
Rebar Type Grade Yield Strength o, (MPa) | Young’s Modulus E,(GPa) | Poisson’s Ratio v,
D6 SD295A 333 177 0.30
D10 SD345 394 186 '
Table 4 Detonation energy of explosives
Explosive Type D(:zs(::;’,)p ‘ Volume ¥, (mm") | C-J Energy Ec; 0/mm®) | Detonation Energy E. (kJ)
Pentolitc — 25g 1.54X 10" 1.25% 107
Pentolite - S1g 1.62 3.09x10° 8.10 2.50%10?
Pentolite - 102g | 6.24%10 5.05%10?
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Fig.3 Situation of experiment
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Table 5 Material parameters of pentolite

2003
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C-] Detonation C-J Pressure P, : C-J Energy Ey Material Parameter
Velocity Ve, (m/s) (GPa) (J/mm’) A B
(P | (vpo | B Ry W
7,530 25.9 8.10 540 9.37 4.50 1.10 0.35
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Table 6 Comparison between experimental and simulated results

e Parameter Crater Spall Perforation Strain gauge
Diameter Depth He | Diameter D, | Depth H, | Diameter D, | Gauge revealed
RC slab type ~| Delem) | (em) (cm) (em) _ (em) by spalling
H-102 __Eﬂ)erimenl 19.7 4.3 29.9 5.4 1.9 Gl1,G?
Simulation 8.6 4. 6 30.0 7.0 2.0 -
- | Experiment 15.8 3.1 25.8 3.3 - Gl
Simulation 6.0 3.6 25.8 4.1 - -
151 Experiment | 15.7 3.9 22.1 3.7 - Gl
Simulation | 8.0 4.5 26.3 4.5 - -
y Experiment 12. 8 2.5 2.0 0.5 =i -
L-25
Simulation 7.0 3.2 20.0 4.4 g -

Experiment Simulation
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i ] ”r:‘! H !; —
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Fig.11 Cross section of RC slabs
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Fig.12  Experimental result of cracking (H-102)

Top side Back side
Fig.13 Simulated result of cracking (H-102)
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Damage evaluation of reinforced concrete slabs subjected to
contact detonation loads with numerical simulation

Hiroyuki Hagiya“, Masahiro Morishita™", Tomohiro Ando
Hideaki Tanaka", and Kei Matuo™"

In this study, in order to establish a damage evaluation method of RC structures subjected to contact detonation

loads with numerical simulation, threc-dimensional elasto-plastic impact analyses based on Finite Difference

Method (ED.M.) were carried out on RC slab models. The numerical results were discussed on sizes of crater and

spall, cracking on the slab surfaces and reinforcement strain, compared with experimental results.The main results

obtained are as follows: 1) The numerical results are relatively in good agreement with experimental results for the

diameter and depth of spall, and the depth of crater. 2) Cracking on the top surface of the slab is almost simulated,

and numerical cracking on the back surface is similar to experimental one. 3) Strain level is well predicted with the

numerical simulation.
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