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ABSTRACT

A few blast experiments are conducted to investigate the behavior of one-way reinforced concrete(RC) slabs
under blast loading. Reflected blast characteristics as well as displacements and damage patterns of RC slabs are
measured. Numerical models are also established in the software ANSYS AUTODYN to reproduce the experiments
on RC slabs. The numerical models are distinguished from each other by different boundary conditions at the
edges of RC slabs, which are assumed to reproduce displacements and damage patterns resulted from the
experiments. The boundary condition of the experimental tests is estimated from the numerical simulation results.
From the numerical simulation results, the boundary condition should be improved in order to measure the accurate

maximum displacement in the experimental tests.
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Fig. 3. Specimen detail (Unit : mm)
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Table 1. Specimen name and sensors

Sensor
Specimen Name
LVDT LASER
R1-RC150 O
R2-RC150 O O

Table 2. Sensor details

LVDT (Hanse AC/300)

Linear measuring stroke [+mm)] 300
Sensitivity [mV/V/mm)] 1.7
Energising current [mA] 9
Temperature range [C] -40~100

Laser (Gocator 1390)

Scan rate [Hz] 32,000
Clearance distance [mm] 500
Measurement range [mm] 2000

Linearity [+mm] 2.0

Resolution [mm] 0.0250~0.0600

Reflected pressure sensor (XTM-190 Series)

Pressure range [psi] 250

Over pressure [psi] 500
Operating temperature range [ C] -29~175
Compensated temperature range [C] 25~80

Thermal sensitivity shift +2%/378 C
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Fig. 4. Time—Reflected pressure curves(Experiment)

Table 3. Experimental test results(Pressure)

. Maximum Reflected Pressure
Sensor Location
[kPa]
R1-Pr-Center 936
R1-Pr-Left side 938
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Fig. 5. Time—displacement curves(Experiment)

Table 4. Experimental test results(Displacement)

Max. Permanent
Sensor Name Displacement | Deformation
[mm] [mm]
R1-RC150(LVDT) 101.7 -
R2-RC150(LVDT) 722 24.1
R2-RC150(LASER) - 243
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(b) Back side
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Fig. 6. Specimen damage and cracks after experimental test
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Fig. 8. Boundary conditions
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Table 5. Comparison of the displacement
corresponding to the mesh size

Mesh Size Maximum Displacement
[mm] [mm]
10x10x10 8.532
25%25%10 7.753
25%25%25 7.736
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Table 6. Material properties of the concrete and steel

Concrete(p—a EOS, RHT strength and failure)

Reference density [g/cm’] 2.75
Porous density [g/em’] 2.31
Bulk modulus, Al [GPa] 35.27
Shear modulus [GPa] 11.871
Compressive strength, fc [MPa] 26.6
Compressive Strain Rate Exp. [a] 0.032
Principal tensile failure stress [MPa] 2.66/4/5
Fracture energy, Gf [J/m’] 60/80/100

SD400(Linear EOS, Johnson—Cook strength)

Reference density [g/em’] 7.83

Bulk modulus [GPa] 168.997
Shear modulus [GPa] 78.002
Yield stress [MPa] 496.9

Frame Steel(Linear EOS, Johnson—Cook strength)

Reference density [g/cm’] 7.83
Bulk modulus [GPa] 159
Shear modulus [GPa] 81.8
Yield stress [MPa] 792
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Table 7. Maximum reflected pressure compression

Pressure YIS
Gauge Reflected Error
Measure
Tyoe Name Pressure [%]
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Table 8. Maximum displacements compression

Max. Error

Type Name Displacement |
[%]

[mm]

Exp. LVDT R2-RC150 72.20 0
Hydro 8.53 88.2
Gf=80, PS=5000 10.14 86.6
Gf=100, PS=5000 10.51 85.4
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Gf=100, PS=4000 10.27 85.8
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Hydro 25.09 65.2
Gf=80, PS=5000 37.73 47.7
Gf=100, PS=5000 37.75 47.7
AUTODYN

CASE2 Gf=80, PS=4000 55.64 229
Gf=100, PS=4000 50.34 30.3
Gf=80, PS=2660 96.19 332
Gf=100, PS=2660 75.91 5.14
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