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Abstract Over the last 10 years, the number of disasters has been increasing in Korea. As a result, the need for
temporary residences or shelters for disaster conditions is increasing. In this study, post-disaster refugees housing was
developed using lightweight composite panels that are lighter than the materials that make up the existing shelter.
To accomplish this, the structural performance of the lightweight composite panel was validated. Among the
performance tests on the panels, the transverse load test was conducted according to the ASTM E 72 criteria. As a
result of the experiment, when each specimen was subjected to a uniformly distributed load, the allowable load was
determined according to the span. All the experiments were ended due to a loss of adhesive at the junction of the
skin and core. Further analysis was conducted to calculate the shear stress when the junction was dropped. The mean
shear stress at the adhesive surface of a specimen, 150 mm and 200 mm in thickness, was 0.0170MPa and
0.0156MPa, respectively. This suggests that similar values were obtained from panels of equal thickness. In addition,
this stress provides a criterion of judgment that could be used to inspect the structural performance of the panels.
The performance of the panel was evaluated based on the allowable load, but it may be possible to increase the
strength of the lightweight composite panel by improving the joining method to avoid separation from the junction.

Keywords : Flexural Performance, Lightweight composite panel, Post-disaster Refugees Housing, Structural
Performance, Transverse Load Test
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Fig. 1. Social disaster status(2007-2016)[1]
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Table 1. Material properties for structural components[8]

. . Compre- Density
Tensﬂ;;;rength Elastlc]vr%\fdulus ShearMit;engﬂl Sheaerl\;Izdulus Poisson's Ratio ssive Strength N/
MPa (kg/m’)
Test Method ISO 527 ASTM D3518
Composites Skin 3 3 16.70
2 20x1 1 .54x10° .1 -
(0.8mm) 320 0x10 00 8.54x10 0.17 (1700)
Expanded Polystyrene 0.245
.1 2.34 .21 . - 1124
(EPS) 0.137 3 0.20 33 0. 25)
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Table 2. Properties of transverse load specimen

Specimen Span Width Skin Core Amount

TL-12-150 150mm
——— 3350mm

TL-12-200 200mm

TL-14-150 150mm
—— 3960mm | 1220mm | 0.8mm 3 each

TL-14-200 200mm

TL-16-150 150mm
———— 4570mm Ee—

TL-16-200 200mm
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Table 3. Expected breaking load and displacement

. Expected breaking Expected Maximum
Specimen .
Load(kN) Displacement(mm)
TL-12-150 112.11 247.17
TL-14-150 94.87 345.22
TL-16-150 82.22 459.61
TL-12-200 149.67 185.87
TL-14-200 126.64 259.60
TL-16-200 109.76 345.62
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Fig. 10. Load-displacement of TL-12-150 specimen

Table 4. Test result of TL-12-150 specimen

Specimen Maximum  Maximum
Load(kN) Displacement(mm)
TL-12-150a 15.86 38.13
TL-12-150b 15.57 40.64
TL-12-150c 17.99 45.75
Average 16.47 41.50
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Fig. 11, Load-displacement of TL-14-150 specimen

Table 5. Test result of TL-14-150 specimen

Specimen Maximum ‘Maximum
Load(kN) Displacement(mm)
TL-14-150a 12.14 50.01
TL-14-150b 12.09 50.50
TL-14-150c 12.62 49.91
Average 12.28 50.13
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Fig. 12. Load-displacement of TL-16-150 specimen

Table 6. Test result of TL-16-150 specimen

Specimen Maximum A Maximum
Load(kN) Displacement(mm)
TL-16-150a 9.01 50.04
TL-16-150b 8.88 49.63
TL-16-150c 9.01 48.95
Average 8.97 49.54
Fig. 132 TL-12-2009] 3599 1ejzejc)
TL-12-2002 271> 0.8mm, Z°{7} 200mm, %<&

1220mme]™ Zo]7} 3660mm¢l AFHAZ TL-12-150
Aol A zofe] FAN WEAIZ] AgAelt). Fig,
13004 & 4= Ql5te] AF A AgAe e 2 (2)e
°J 3} 805.25N/mm= 4= ATk Fig. 130l vhepet vk}
o] A dn AFA 734 3t 606.05N/mm= A
s BAom ol gk divl 75%9] S 3skal
=3 A¥} TL-12-1509] 722 396.95N/mmi
TL-12-200 A3 A= TL-12-150 A3 Ao B]3) 153%2]
28E Holrk Adel digk HuetEd oWl
Table 70| YERHSITL o3t dta]dlg2 149.67kN°]
At AE A} oA FERCF )9 W W 18.63kN
ol A AgA Hojhak FHol A sofe} 719 HAW

ZFa QK Table 7 3x). o=
TL-12-150 A&7} v3)¥ 16.47kN K} 2.16kN &

gelth

44

o] wekswA] Aol



AF Bgde] XY F= s Bt

2 149.67kN 2> 7 1i-14-200

——TL- -
e 2 X 126.64kN
, -=-TL-14-200b y
20 A 20 4 —+TL-14-200c 4
—Expected Stiffness
Expected
—_ | - Failure Load
= 15 S 15
= =
T o
S ~—TL-12-200a 8
=10 1 -=-TL-12-200b =10 1
—+—TL-12-200c
5 =Expected Stiffness 5
X Expected
Failure Load
0 T T T T T d 0 T T T T T 1
0 10 20 30 40 50 60 0 10 20 30 40 50 60

Displacement(mm)

Fig. 13. Load-displacement of TL-12-200 specimen

Table 7. Test result of TL-12-200 specimen
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Fig. 14. Load-displacement of TL-14-200 specimen

Table 8. Test result of TL-14-200 specimen

Specimen Maximum A Maximum Specimen Maximum A Maximum
Load(kN) Displacement(mm) Load(kN) Displacement(mm)
TL-12-200a 17.60 29.13 TL-14-200a 16.46 42.44
TL-12-200b 20.03 32.64 TL-14-200b 15.39 39.70
TL-12-200¢ 18.25 30.43 TL-14-200¢ 15.74 39.40
Average 18.63 30.73 Average 15.86 40.51
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Table 9. Test result of TL-16-200 specimen

Maximum
Displacement(mm)

Maximum

Specimen Load(kN)

TL-16-200a 11.92 49.48

TL-16-200b 12.06 48.06

TL-16-200c 10.96 43.33

11.65 46.96

Average

Table 10. Test result of transverse load

Allowable
Load(kN/m’)

Maximum

Load(kN/m?) Span(mm)

TL-12-150 4.03 1.34 3350

TL-14-150 2.54 0.85 3960

TL-16-150 1.61 0.54 4570

TL-12-200 4.56 3350

TL-14-200 3.28 3960

TL-16-200 2.09 4570
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Specimen (MPa) Average(MPa)
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TL-14-150 0.0166 0.0170
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TL-12-200 0.0189
TL-14-200 0.0161 0.0156
TL-16-200 0.0118
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