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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. 3. Mechanical properties of steel in Eurocode3
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Fig. 4. Thermal properties of spray coating material

A RE R o] 4% USRS ol et ol B
TefolEA ek EAS B AFaE T S0l Utk

FolHE A A0] $4ake] RS F43 o
g 9l Ao S BB ol stel B
WEHS-S BAE, Baold AT B sk
(SF RM, Spray Applied Fire Resistive Material)+= 0|+
274 AF40] NIST NCSTAR 1-6A"2 Harst
o, B QHEAL v AHEE BF Fig, 49 2
o] @7k %ol e g T AHSIE AFS Kol
U5 = AA5HA 240kg/m’ S 2-g3lo] v E0) £7)7} HY
4 2A9] Webdsol nAle %= AT

for

3.3 49 9y

ABAQUS—J Ak Al I8 e gl e abe o] o Ak
& 7|02 sl sl Ao ARE-E 8 AER 33 EA
9]

2

r>~l
oo ufl Ix

Q491 DC3D8(8—node linear heat transfer) 2.4~
STt DC3D8 R Ay 2o tigt AH=5 71A 870
O = o]0zl 32} 84 O] MP DAL FokH,
AT s r Mg 8ol A HE7 BA
Zdolifgko 7 A Ft7te] AA sHje] FUsH i%%q
7Hgshe, HR7ZE BA 9 A7 SWA S A9t 3|
e ol 7M1 HE AL 7Ee R Bl

7FER 7P°ji W HEZ FA7E EAsk 7HE = Q)
ol wE o W os ek 9o A
o o]$o1z]§ AR 7Pgeith fatassialel glojAl
oJut A, i, JAPF L=, 37
O] hF2 Izt HoJ o] o]Rofx]7]of 3719 GHE A
5 gofsh= Aol Fasith, ddgAeE golsls A4
(Reynold's number)S ©]83t A0 &5 Jfog H
Aol A= A w7149 A5 A8sto] 2.5
X10 " W/m”°CE A g3t

AN A] A= o F 2] 9] ke A8t L F 7
Hl o 20k A4 5 669X10° W/m* k'S 283},

A zo] BARES A 9] FHASH O uhet gro] 2R =
et 4k 271 ofd 7]EdG-50l A= Table 29}
o] A5 Fol BARES] ke AlASaL glor °4:rl°ﬂ
A= Eurocode3®] A|A1H gh& 2§50 a4 f=33ir},

48

]
=2

ll‘ olﬂ EN

LHF

T
T
2
lo
u
e
rN
gt
=
FI r
l‘_L_.

Table 2. Emissivity of the steel

Research Reports | Emissivity | Research Reports | Emissivity

Eurocode3 (2001)| 0.625 Holman (1981) 0.8
Wang (2002) 0.7 Lamont (2001) 0.7

ASCE FP (1992) 0.9 Bejan (1993) 0.79
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Fig 5. Standard fire temperature heating curve
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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

400%x200x8x13 144 539 72 114 165 210

500x200x10x16 159 58.6 794 114 188 215

600x200x11x17 16.5 61.6 835 136 200 218
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Table 5. Consideration of the limitations

Limit Limit deformation

L
H-Section deformation per minute /30
. (mm)
D (mm) dp/dt(mm/min)
400x200x8x13 400 17.8 266.7
500%200x10x16 320 14.2 266.7
600%x200x11x17 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 0.4

400%x200x8x13 442 354 26.5 17.7
500%200%10x16 72.1 57.7 432 28.9
600x200%11x17 98.4 78.7 59.1 39.4
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Tabel 7. Fire resistance time to the limit of the deformation
(min)

Load Thickness of cover(mm)
ratio non 10 20 30 40 50

H-Section

08 12 39 52 & 132 178
400x200x8x13 0.6 12 48 62 97 149 189
04 15 57 74 116 173 207
08 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 56 72 117 180 196
04 18 66 84 139 208 216
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Fig. 11. H-400x200x8x13 beam limitation
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Table 8. H-400x200x8x13 beam cover thickness

Thickness of cover (mm)
Fi f
1rf;.3proo Allowable Load Ratio
time
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-500x200x10x18 beam cover thickness

Thickness of cover (mm)

Flrgrl;r:()f Allowable Load Ratio

Temp. 0.8 0.6 0.4
1 hour 11 18 14 9
2 hour 28 31 29 26
3 hour 39 43 39 35

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
Flr;l::()f Allowable Load Ratio Type 0.8 0.6 0.4
Temp. 0.8 0.6 04 Eurocode3 496 554 620
I hour 10 16 12 8 20
2 hour 29 3 30 26 BS 3950 | 1 oad ratio 07| 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 0.4
400x200%8%13 489 544 622
500%200%10x16 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%x200x8x13 2 36 33 29
3 50 45 39
1 15 11 9
500%200%10%16 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 ~ | 1|2 (3|1 ]2 |3 ]1|2]3

Thickness | 15 | 31 | 49 | 12 | 27 | 41 | 9 |24 | 32
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