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Abstract Following the earthquake in Gyeongju (2016) and Pohang (2017), South Korea is no longer a safe place
for earthquakes. Accordingly, the need for shelters suitable for disaster environments is increasing. In this study, a
lightweight composite panel was used to produce post-disaster housing for refugees to compensate for the
disadvantages of existing evacuation facilities. For this purpose, an evaluation of structural performance and thermal
environment for post-disaster housing for refugees composed of lightweight composite panels was performed. To
assess the structural performance, a lateral loading test was conducted on a system made of lightweight composite
panels. The specimens consisted of two types, which differed according to the bonding method, as a variable. In
addition, the seismic and wind loads were calculated in accordance with KBC 2016 and compared with the
experimental results. Regarding the energy performance, optimization of south-facing window planning and
window-wall ratio and solar heat gain coefficient were analyzed to minimize heating, cooling, and lighting energy.
As a result, the specimens composed of lightweight composite panels will perform sufficiently safely for lateral loads
and the optimized window planning will lead to a low-energy operation.
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Fig. 1. Panel configuration[4]
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Table 1. Material properties for structural components[3]

. . Expanded
Test Method Com(%o;f:])Skm Polystyrene
) (EPS)
Tensile
Strength 320 0.137
MP:
( a.) ISO 527
Elastic
Modulus 20X10° 2.34
(MPa)
Shear
Strength 100 0.20
MP:
(MPa) ASTM D3518
Shear
Modulus 8.54X10° 33
(MPa)
Poisson's
Ratio 0.17 -
Compressive
Strength 0.124
(MPa)
Density
(k. g/m3) 1700 25
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Fig. 8. Specimen setup
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Table 4. Input Range of Control Variables

Elements Variables(Unit) Input Data
External Wall U-value(W/m2K) 0.343
Floor U-value(W/m2K) 0.343
Roof U-value(W/m2K) 0.343
number of person 2
Occupancy
schedule 24h
target lus 300
Lighting W/m2 7.5W
Dimming Control on
Equipment A 3.58
Heating setpoint Celsius 20
Cooling setpoint Celsius 26
Infiltration 1/h 0.15
Fresh air liter/person 10
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