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Evaluation of Fire Resistance of Square Steel Pipe Structural Members
According to Coating Type of Fire Resistance Cover
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Abstract - The purpose of this study is to compare and evaluate the fire resistance performance of square steel pipe beams and
column members according to fire-resistant coating types through non-loading heat tests. The cover thickness of fiber plast is
established to satisfy the fire resistance performance through prior research. The test results showed that the B-GB2 and B-PT3
test specimens met the fire resistance performance, but the B-FP2 and B-GB3 test specimens did not meet the fire resistance
performance evaluation. While C-GBFP3 and C-PT test specimens were satisfied with their fire resistance performance in the
evaluation of the fire resistance of the columns, C-FP2 and C-GB3 test specimens were not satisfied with their fire resistance
performance. Fiber plast’s single material sheath did not meet the fire resistance performance, but the mixed sheath with the
Gypsum board maintained the fire resistance performance for three hours. Considering the economic aspect of mixed cladding
test speciments, it is judged that performing mixed cladding performs best.
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Table 1. Test specimens (horizontal member)

L Test time | Thickness | Coating
No. Specimen .
(min) (mm) type
1 B-GB2 120 57.0 GB
2 B-GB3 180 76.0 GB
3 B-FP2 120 20.0 FP
4 B-PT3 180 14.4 PT

*Specimen name indicates: (1) member type (initial Latin character before
hyphen; B = beam, C = column), (2) coating type (Latin characters after
hypen; GB = gypsum board, FP = fiber plast, PT = paint [Firemask 3003]),
and (3) test time (number at the end; 2 = 120 min, 3 = 180 min).

Table 2. Test specimens (vertical member)

5 * Test time Thickness | Coating
No. Specimen .
(min) (mm) type
1 C-FP2 120 20.0 FP
2 C-PT3 180 14.3 PT
3 C-GB3 180 76.0 GB
4 C-GBFP3 180 58.0 FP

"Specimen name indicates: (1) member type (initial Latin character before
hyphen; B = beam, C = column), (2) coating type (Latin characters after
hyphen; GB = gypsum board, FP = fiber plast, PT = paint [Firemask 3003]),
and (3) test time (number at the end; 2 = 120 min, 3 = 180 min).
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Table 3. Cost for fireproof coating of specimens

No. St Coat(irrrllg)area Co(e;ii}r;gwc)ost
1 B-GB2 10.59 74,000
2 B-GB3 16.80 117,000
3 B-FP2 4.40 640,000
4 B-PT3 4.26 1,830,000
5 C-FP2 3.52 520,000
6 C-PT3 3.38 1,450,000 PN ,
7 C-GB3 14.16 100,000 (c) B-FP2 (d) B-GB3
8 C-GBFP3 8.85 690,000 Fig. 6. Specimens after fire test
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