J. Korean Soc. Hazard Mitig. ISSN 1738-2424(Print)

Vol. 20, No. 3 (Jun. 2020), pp.131~138 ISSN 2287-6723(Online)
https://doi.org/10.9798/KOSHAM.2020.20.3.131 www.kosham.or.kr
Aty

HTH ZAY JIS AAMO| LHSPYS0| B MEN AR

w >

n Experimental Study on Fire Resistance Performance of a
ended Type Cladding Column System
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Abstract

As buildings are growing higher and larger, more composite structures have been used. However, the steel member used for
composite structure tends to rapidly lose its strength at elevated temperatures. For this reason, it is required to apply a fire resistance
mechanism, but it is difficult to implement because of the cost and technical limitations in the case of fire-resistant paint. In
case of fireproof spray coat, scattering phenomena, poor work conditions for wet application, and construction delay are the
main challenges to be addressed. In this study, a full-scale fire resistance test of non-fire resistant cladding column was conducted
in accordance with KS F 2257-7. According to the test results, the specimens CC-01, CC-02, and CC-03 failed to meet the
requirements for a 3-hour fire resistance rating because of the joint deformation and less cover thickness, while CC-04, CC-05,
and CC-06 with increased thickness and reinforced joints satisfied the requirements for a 3-hour fire resistance rating.
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(a) Structural steel (b) Internal cut off steel sheet

Fig. 1. Cladding Column Production Concept
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Fig. 2. Flow Chart
Table 1. Experimental Variable
Covering Fireroof
) Shape .
Specimen depth paint
(mm) .
(mm) coating
CC-01 H-300 % 300 x 10 x 15 2 rayers
CC-02 | H-300 %300 x 10 x 15 30 3 rayers
CC-03 | H-300 x 300 x 10 x 15
CC-04 [J-300 x 300 x 9 45
CC-05 | H-300 x 300 x 10 x 15 30 i
CC-06 []-100 x 100 x 9 45
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Fig. 4. Section of Specimens
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Fig. 5. Elevation and thermocouple positions of specimens
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(a) CC-01 (b) CC-02
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Fig. 6. Experiment Result

(f) CC-06
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Fig. 7. Heat Transfer Result

Table 2. Test Result

NO Average temperature | Maximum temperature
CC-01 107 min 125 min
CC-02 98 min 117 min
CC-03 110 min 129 min
CC-04 180 min 180 min
CC-05 180 min 180 min
CC-06 180 min 180 min
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Table 3. Economic Analysis

Required . P 1l
Type Firmn Material DFT | Coating Area arr(llount Uint Price i}:s(z Total
y : 2 2
(mm) | & filling | (m~/L (WL) | (W/m (W)
D) | Ly (W/m®) |
Permanent
2 hr fire retardant | 2.65 3~4 0.257 3.891 10,000 55,586
Fireproof coating 19,119 | 76,024
paint Chlorinated
H 0.05 1 12 0.083 9,500 1,319
rubber
3 hr Epoxy 13.2 13.2 0.076 13.2 13,000 214,500
Fireproof 206,000 | 421,654
. Urethane 0.05 0.05 10.40 0.096 7,200 1,154
paint
3 hr
Fireproof Perlite 45 1 - - - 4,800 3,200 8,000
filler
S C -
Cladding eramie
refractory 30 1 - - - 23,000 8,000 31,000
system .
steel cladding
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