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Abstract Surface area of the steel member exposed to fire differs according to type and size of the section
and the kind of the member, which shows a big difference in the temperature rise of the steel by fire. The
section factor (A, /A) is determined by factors such as type, size, and member of the steel and type of the
fire protection material, and it is the criteria in determining thickness of the fire protection material. This study
showed that the size of the steel increase regardless of the steel type, the section factor decrease. In the results
on fire protection thickness of the steel according to the section factor, the efficiency of 1 hour fire protection
was lower from 30 to 50% than the criteria. And there is the member, which have the thickness lower the
minimum 27% in 2 hour fire protection, but it generally approached in the criteria. In case of H-shape steel,
the efficiency of 3 hour fire protection was suitable for the criteria, but rectangular hollow steel section and
circular hollow steel section were higher (5.0-17.5%) than the criteria.
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[Table 3] Parameter of Section Factor
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[Table 4] Section Factor of H-shaped Steel

H, 4B+2H -2t 3B+2H-2t 2B+2H
8% 49 3¢ 39 —_
& . < ThHH A 1
”Tq:( - (mm?) |3WkeZ |4HeZ | YsiEE
——_ H, 2B+2H B+2H 2B+2H-t H-150x150%7x10 4,014 | 183.36 | 220.73 | 149.48
’]3‘3;79 a9 3d . 3¢ H-200x200x8%12 6,353 | 154.89 | 186.37 125.92
i F:}‘ F “?“‘ i H250x250<11x11 | 8,206 | 149.65 | 180.11 | 121.86
e H-300%300x12x12 10,770 | 136.49 | 164.53 110.68
t H, 2B+2H B+2H 2B+2H-t
oy 78 oo - H-350x175%7x11 6,314 | 191.80 | 219.51 166.30
e & 2 H-350%350%x13x13 13,530 | 125.87 | 151.81 101.85
”1: N ié; i&; ;é H-400%200%8%13 8,412 | 164.53 | 188.30 142.65
E B T R e H-400<400%15x15 | 17,850 | 109.36 | 131.88 | 88.52
s e 38 L] H-450x200x9x14 | 9,676 | 153.16 | 173.83 | 134.35
H-482x300x11x15 14,550 | 126.60 | 147.22 107.49
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[Table 5] Section Factor of Rectangular Hollow Steel
A e S A= KS F 2848(HH A Aol Section and Circular Hollow Steel Section
2 129 7kxjoe T 2 T AFA =Y
whe g el ek rf, el wet 1 R LT A
g 15 9 —6]'01 4] (1)-‘—]“ 71—0] A% QEP A (mmZ) 3HLE [4HL-2 | YslRe
[J-150x150x6 3,363 | 133.81 | 178.41 | 178.41
SGHFAAE = H /A (m ) 1 [F175%175%6 3,963 | 132.48 | 176.63 | 176.63
A A ﬂp Che [1-200x200%8 5,979 | 100.35 | 133.80 | 133.80
71, A A R [J-250x250%8 7,579 | 98.96 | 131.94 | 131.94
H,: Aol =&H dHEe] Zol(m) [J-300x300x9 10270 | 87.63 | 116.85 | 116.85
(Hp AR [1-350x350%9 12,070 87.00 | 116.00 | 116.00
[1-400x400x10 15,500 | 77.42 | 10323 | 103.23
% = 3 =2 | 49 2 YilEe 0-165.2%6 3001 | — 172.94 | 172.94
HE7} 3B+2H-2t | 4B+2H-2t 2B+2H 0-216.3x8 5235 | — 129.81 | 129.81
7+ 7} 2B+2H B+2H 2B+2H 0-267.4x9 7306 | — 11498 | 11498
A 73 — 7H mH 0-318.5x9 8751 — 11434 | 11434
0-355.6x12 12950 | — 86.27 | 86.27
LH:QI_AOISE ]_1‘}7_6‘]‘7] ‘(H?—SH ;\HEnfﬂ, XH 4_19__ E 7] 0-406.4x12 14,870 — 85.86 85.86
0-500x12 18,400 — 85.37 85.37
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[Table 6] Fire Protection Thickness of H-shaped Steel

ZEEAAAZ2AIZH3AIZh
B 32 | 4WnE | yEEc
(mm) (mm) (mm)

H-150x150x7x10 12/26/40 | 13/27/41 | 12/25/39
H-200x200%8x 12 12/25/39) | 12/26/40 | 11/24/37
H-250%250%11x11 12/25/39 | 12/26/40 | 11/24/37
H-300x300x12x12 | 12/25/38 | 12/26/39 | 11/24/36
H-350x175%7x11 12/26/40 | 13/27/41 | 12/26/39
H-350x350x13x13 | 11/24/37 | 12/25539 | 11/23/35
H-400x200%8x 13 12/26/39 | 12/26/40 | 12/25/38
H-400x400x15x15 | 11/23/36 | 12/25/38 | 10/22/34
H-450%200%9x 14 12/25/39 | 12/26/40 | 12/25/38
H-482x300x11x15 | 11/24/37 | 12/25/38 | 11/23/36

5914



AGEF e L a8 Yshas 57 el udt A+

A HEA WSS 1417 2407 9 3AZEe R e
of FEEAS] R} FRE wre} A4S ARG
o SO 2 40mm ol4e] UEhHHAE ALg3HA
oo} 7@l £31 o)F Alslsh WBEA ke
el RALE EIch B 6 W I o)A Bz vh
o} o] SR AP0l e A YR S |
AlZF Y= 10~14mm, 2A]7F Ysh= 22~31mm, 3A]7F
zhe= 34~47mm= LERGTH

[E 7] 21372 2 9@z yshnss

[Table 7] Fire Protection Thickness of Rectangular
Hollow Steel Section and Circular Hollow
Steel Section

2 A A2 AZH3AZD
A4 WE | 4¥keE: | UIEE=E
(mm) (mm) (mm)
[1-150x150%6 13/28/43 14/31/47 14/31/47
[1-175%175%6 13/28/42 14/30/47 14/30/47
[1-200x200%8 12/25/39 13/28/43 13/28/43
[1-250x250%8 12/25/38 13/28/42 13/28/42
[1-300x300%9 11/24/37 12/27/41 12/27/41
[1-350x350%9 11/24/37 12/27/41 12/27/41
[1-400x400%x10 11/23/35 12/25/39 12/25/39
0-165.2x6 — 14/30/46 14/30/46
0-216.3x8 — 13/28/42 13/28/42
0-267.4x9 — 12/26/40 12/26/40
0-318.5x9 — 12/26/40 12/26/40
0-355.6x12 — 11/24/37 11/24/37
0-406.4x12 — 11/24/36 11/24/36
0-500x12 — 11/24/36 11/24/36
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[Table 8] Comparison of Fire Protection Thickness of
Steel(4 sided exposure)

o WSk A 557 (mm)

K AZE | 2A7F | 3AI7E
H-200%200%x8x12 12 26 40
[[1-200%200x8 13 28 43
0-216.3x8 13 28 42
H-250x250x11x11 12 26 40
[1-250%250%8 13 28 42
0-267.4%9 12 26 40
H-300%300x12x12 12 26 39
[1-300%300%9 12 27 41
0-318.5%9 12 26 40
H-350%350%13x13 12 25 39
[1-350%350%9 12 27 41
0-355.6x12 11 24 37
H-400%400%15%15 12 25 38
[]-400x400%10 12 25 39
0-406.4x12 11 24 36
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