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Evaluation of Blast Resistance of Slab-Column Connections
According to the Confinement Effects and Drop Panel

ABSTRACT

The numerical analysis was conducted to evaluate the behavior of slab-column connection subjected to blast loads using LS-DYNA.
The typical form of slab-interior column connection for analysis was considered as a reference specimen and the drop panel slab-interior
column was designed to verify the effects of drop panel. The slab-column connections, which were composed of interior, edge and
corner column, were additionally analyzed to compare their confinement effects of specimens. Analysis results were contained the
failure shape of connection, behavior of member and so on. From the results, the blast-resistant capacities of slab-column connection
would be enhanced by reinforcing the drop panel. In addition, the performance of connections could be improved, when the
confinement effects were enhanced.
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Table 1. Material Properties of Concrete

Variables Slab Column
Compressive strength 45 MPa 90 MPa
Tensile strength 1.9 MPa 3.5 MPa
Density 2.4x10°° kg/mm’ 2.5x10°° kg/mm’
Poisson’s ratio 0.18

Table 2. Material Properties of Rebar in Normal and Dynamic

Conditions
Variables Normal condition | Impact or Blast loads
Yield strength 414 MPa 475 MPa
Tensile strength 620 MPa 751 MPa
Density 7.86x10° kg/mm’
Young’s modulus 2x10° MPa
Poisson’s ratio 0.30

Table 3. Variables of Specimens for Analysis

Specimens Descriptions
ISC Interior column-Slab Connection
DSC Interior column-Slab Connection reinforced with
Drop panel
ESC Edge column-Slab Connection
CSC Corner column-Slab Connection
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Fig. 1. Front View of Slab-Column Connections for Analysis
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Fig. 2. Plan View of Slab-Column Connections for Analysis
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Table 4. Typical Example of Terrorist Explosive Materials in Europe

Variables E;}Z tl}(:(s)idosn Loaded weight Material
Small briefcase 2~4 kg
Large briefcase 4~12 kg
Bomblet M/CE
Suitcase 12~22 kg
Bicycle 30 kg
Sedan 250 kg
Small van 0.25~09t
Car bomb Large van 1~2t HME
Small truck 2-3t
Large truck 4~5t
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Fig. 3. Explosive Pressure Applied to Slab-column Connections
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Table 5. Maximum Deflection and Support Rotation of Slab

Table 6. Stresses in Reinforcements of Slab

Specimens | Max deflection | Support rotation cri]t:iigrz :ci'gon
ISC 29.3 mm 8.34° (o)
DSC 1.5 mm 0.43° X
ESC 43.4 mm 12.24° (0]
CSC 57.4 mm 16.01° (0]
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Specimens Peak stress Time
ISC 125 MPa 2099 msec
Top of DSC 128 MPa 1915 msec
slab ESC 172 MPa 2676 msec
CSC 200 MPa 2983 msec
ISC 439 MPa 531 msec
Bottom of| DSC 439 MPa 517 msec
slab ESC 444 MPa 483 msec
CSC 436 MPa 691 msec

4.3 7|1 BExiQ| 7=

&3 71 AN ASS Fig TollM SRIEH 7 Qlom 4]
T FA TSI WSS Table 79 Attt UE7Ts
13A] 1SC2} DSCe] 7|55A] WSl AL fARH #AF
golslgit) 915715 Al ESColME gke] xjo)7F 9loLt
2lo]& Holal UAR= ol BAE))E AIEA CSC the
@A} vlarste] 718 2 wS7E BAEkon s FaAldel
A= H97E Alg STk ATk webk] AlgA CSCE A3
SHAIRIE 2ste] 724 V)es Atk s & 9tk
wEpr] drop panele] B Al DSCE F3sl-S 283
AL U= e RIS U7 E AlgA ISC 9 257
T ARA ESC= stz ofaix st gale AR

>~

F

>.

[
Y

™=

a

(c) Specimen ESC (d) Specimen CSC

Fig. 6. Failure Shape with Critical Section of Slab

+E+1

a) Specimen ISC b) Specimen DSC

4
!

() Specimen ESC (d) Specimen CSC

Fig. 7. Behavior of Column Member

Vol.37 No.2 April 2017 455



Table 7. Maximum Deflection of Column

Specimens Max deflection Time
ISC 0.116 mm 356 msec
DSC 0.112 mm 346 msec
ESC 0.086 mm 271 msec
CSC 4.170 mm 5000 msec
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