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Abstract - The domestic fire resistance performance test is conducted as a prescriptive design method such as quality test. In
quality test there are 2 methods, unloaded fire resistance test and fire resistance test under load. In realistic, these tests, however,
have problems with expense, time and diversity of structure. This study reviewed fire resistance performance of H-beam flexural
member by thermal stress analysis using finite element ABAQUS program. This research is for the performance-based design
reviewing applicability of domestic standard. As a result of this study, limit temperatures per each load ratio provied for proper
performance of fire resistancy.
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Fig 1. Flow chart
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Fig. 2. Thermal properties of steel in Eurocode3

Table 1. Thermal properties

of steel in Eurocode3

properties determin scope(°C)
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Fig. 3. Mechanical properties of steel in Eurocode3
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Fig. 4. Thermal properties of spray coating material
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Fig. 7. Deflection due to the thermal stress analysis
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Table 3. According to the mean temperature (538°C)
refractory time (min)

Thickness of cover(mm)
Non 10 20 30 40 50

H-Section

400x200x8x13 14  51.1 66.7 104 151 201

500x200x10x16 154 57 763 104 171 205

600x200x11x17 16.1 59 795 122 180 197

Table 4. According to the maximum temperature(649C)
refractory time (min)

Thickness of cover(mm)
Non 10 20 30 40 50

H-Section

400x200x8x13 144 539 72 114 165 210

500x200x10x16 159 58.6 794 114 188 215

600x200x11x17 16.5 61.6 835 136 200 218

392 = zEs =27 A273 A4T(EH A1375) 20159 84



2A17H HeHds

o] ety

J1-O

=

o =
AL BRFE & 4 Uik

5.3 AoPA] BEEXIX|0] W Yetds

A2 A= 5150]
FAle) Aol WA Bk SRIA] Al
2 Qlak HAjo] WAt Qs BRIo) A

1S
=

2
-0,

o

it

2
of

r F

[o:

Jl*)'

w2 s

2 rlo ofy
rulm LTI
%
o

/\

o_>.:

‘?iEE' Ak

2}

10 =

S 310 3}17] 9|31 29~ 33mm, 3A7F
s19517] SN 39~ d5mme] 7]

28-S 3l glon 1 5}

o= 9lo] ZEst SRR A| kg X[ H o

}~ AN} By

1] AL8g0] AR Holof T,
A ol 2H-&-5te she=L7]o whet 3
0]-8-310] Table 59] YEF 1L, Table 62 EA| 2] 4
et 5] SRESHEOR Waksho] Hchx| X3}

%9 71707 5129 27|12 0.8, 0.6, 0.49] H|F B2
03] ‘/}E}‘ﬂcﬂ‘:} AR A of whE Wk e=
S KS F 225769 AAE AR} Lol HE7} &
F Aoasis

e A 3 A

]_

B7tst7] 9

243190}, s1EA Ao

AU R 7k 7]
£ g B 2uehs AR Yshizke R S,

Fig, 112 H-400%X200x8X13 &A|2] A2 3|5H] 0.8

o4 AZkTH e W BhuR g WS wE e
YEM 1L, Table 72 HaH HE7Z A1) WSFAIZHS: L
Eh Zlol}, W= A7 £ a 3%“]7} o942 A Qg
HY7% TS AT L8 ASEE Holhe & 4 it
H3Z A= sksH] 0,894 1A17H9] ek 52 &H:
317] YA = A EEA 7L 16~ 22mm7t B2 5h 247+
Table 5. Consideration of the limitations
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H-Section deformation per minute (an/i?)
D (mm) ap/dt(mm/min)
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500%200%10x16 320 14.2 266.7
600%200x11x17 267 11.9 266.7

Table 6. Applied load due to the load ratio (kN/m)

) Load ratio
H-Section
1.0 0.8 0.6 04
400x200x8%13 442 354 26.5 17.7
500x200%10x16 72.1 57.7 432 28.9
600x200x11x17 98.4 78.7 59.1 394
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Tabel 7. Fire resistance time to the limit of the deformation

(min)
. Load Thickness of cover(mm)
H-Section .
ratto. non 10 20 30 40 50
0.8 12 39 52 89 132 178
400x200x8x13 0.6 12 48 62 97 149 189
04 15 57 74 116 173 207
0.8 12 44 62 88 149 175
500x200x10x16 0.6 14 52 69 96 170 193
04 17 62 75 114 187 209
08 13 46 69 109 157 174
600x200x11x17 0.6 15 S6 72 117 180 196
04 18 66 84 139 208 216
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Table 8. H-400x200x8x%13 beam cover thickness

) Thickness of cover (mm)
Flrgﬁ::()f Allowable Load Ratio
Temp. 0.8 0.6 0.4
1 hour 14 21 17 13
2 hour 28 32 29 25
3 hour 41 45 41 36

Table 9. H-500x200%10x18 beam cover thickness

Thickness of cover (mm)

Flrgﬁ: ZOf Allowable Load Ratio
Temp. 0.8 0.6 0.4
1 hour 11 13 14 o
2 hour 28 31 29 26
3 hour 39 43 39 33

Table 10. H-600x200x11x17 beam cover thickness

Thickness of cover (mm)
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Fig. 12. Comparative fire resistance

Table 11. Limit temperature of international standard (°C)

. Load ratio
Flrgf;rg()f Allowable Load Ratio Type 03 06 o
femp. 08 0.6 04 Eurocode3 496 554 620
1 hour 10 16 12 8 20
2 hour 29 3 30 26 BS 3950 | 1 oad ratio 0.7)] 620
3 hour 39 43 40 35 New Zealand 353 491 629
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Table 12. Limit temperature according to load ratio (°C)

Load ratio
H-Section
0.8 0.6 04
400x200x8%13 489 544 622
500%200x10x16 487 541 622
600x200x11x17 491 563 635
Mean 489 548 626
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Table 13. Limit thickness of cover (mm)

H-Section hour Load ratio

0.8 0.6 0.4

1 20 14 10

400%200x8x13 2 36 33 29
3 50 45 39

1 15 11 9

500%x200%10%x16 2 34 32 28
3 45 41 37

1 11 10 8

600x200x11x17 2 22 16 15
3 52 36 20

Table 14. Mean of limit thickness of cover (mm)

hour| Load ratio 0.8 |Load ratio 0.6 |Load ratio 0.4
Type L2 (3|1 |2]3|1|2]3
Thickness | 15 | 31 | 49 | 12 | 27 | 41 | 9 | 24 | 32
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