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Effect of High Temperature on Steel
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Fire Protection Standards

» International Building Code (IBC2018)

Chapter 7 : Fire and Smoke Protection

» American Society for Testing and Materials
Fire Test Standard (ASTM E119)

» Underwriters Laboratory (UL)
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» National Fire Protection Association (NFPA)

» American Iron and Steel Institute (AISI)

Test Furnace
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/—Viewing port

— Furnace chamber
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Burner port
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Standard Fire test time - temperature curve
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nON3ENT2 ATl 60 (W.A. 2549)
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Examples of fire protection of columns

masonry
— mesh 4— mesh — metal
reinforcement reinforcement lath
«—plaster “—plaster
gornder
Concrete Masonry Plasters %
«——metal
enclosure ‘ sprayed
«———insulating fill insulation
Metal Enclosed Direct Sprayed Protection
Fire Protection of Steel Column
STEEL
COLUMN
METAL
LATH STEEL
COLUMN
METAL /
STUD o5
TWO
LAYERS
OF TYPE X
GYPSUM
BOARD
PLASTER

@) (b)



Direct Sprayed Protection

GIRDER

Suspended Ceiling
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a
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Intumescent Coatings (Giaaaunuaslv)
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GYPSUM
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Example 23-1 : A 3-hour fire resistance rating is required for a W300x94 using
gypsum wallboard protection.

a

o~ < Solution: W300x94 (b; = 300mm, d = 300mm)
) D = 2x300 +2x300 = 1200 mm
Try h = 50 mm
D=2a+2b W’ = 94 +0.0008 x 50 x 1200 = 142 kg/m
- , 0.75
R =16 —h(W/D)}
2
r 0.75
_ 16|20 (1422”200)} = 3.61 hour

Use 50 mm “Type X” gypsum wallboard

Spray-applied Fire Resistive Materials EHEREES

= 1

danannunull (Spray-applied Fire Resistive Materials: SFRM)

9
IS LY

poslinuauTRnduauIUAIN NEN.8201 D9 UEN.8203 %38
UINTFIUEINAU 1ISO 834, ASTM E119 wag UL (Underwriter’s

<9

o

Laboratory)
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v Y

N1IAARIABIINRNINLIATTIU ASTM NIBUIRTFIUTIEUYINAIL

>

> AUV (thickness) wag AUMUILUWLAS (dry density) litdaundnAnguge
AMNUALALYINNTNAFBUANLINTFIW ASTM E605 / E605M

> Masdamilen (bond strength) lideeninAmuignanivualagyitnismagey
AINUNTFIN ASTM E736 / E736M lagazsadliiginit 7.2 Alavaana

> dmiu SFRM finasusiduls Tdulunadervuainasgu
ASTM C1014



Spray-applied Fire Resistive Materials RURSEOEN
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dusuta AN uuInAIUA LY R = {Cl [— +C, (h
D

dmsuianviawman R = {C3 [Aj + Céih
D

R = dnsisnuli (@lu)
h = enundaniy @adwns)
D = duseusuiuanusou (Hadiuns)
14 v A [ a Y 1

W = gwinefevesannan Rlansuseiuns)
A = Nulnidevetanan ((131eliawns)

1 A o Y =3 Y %
= AIAIVEINIULE RN RUIRATUAILDY (T.4./0.30.)

C
C = @peidmsulaviowman (Menaulasviodiasy) (3.4./1.3.)

Spray-applied Fire Resistive Materials

The values of C,, C,, C; and C, to be used in the equations must be

confirmed by the material supplier.

Table V1.4 — Representative SFRM Material Thai units
Constants
Material C;q C, C, C,
Grace i 1.05 061 | 0704 | 0.0240
Isoatek 000 0.86 097 | 0577 | 0.038
WJSO(']?;%kthZ% 1 125 053 | 0838 | 0.021
e 2 s 125 025 | 0838 | 0010
ek DO 101 066 | 0677 | 0.026
b etae 0.95 045 | 0637 | 0018




Example 23-2 : A 3-hour fire resistance rating is required for a W300x94 using MK-
6 SFRM protection.

a
e Solution: W300x94 (b, = 300mm, d = 300mm, t,, = 10mm)
C —de— b D = 4x300 + 2x300 — 2x10 = 1780 mm
R S The material constants for MK-6 are C, = 0.704 and

C,=0.024
D=4a+2b-2c
(W
R = _C1(D) + C2}h
3 = 0704 2% | 1 0.024 |n
i 1780
h = 49 mm

Use 50 mm MK-6 SFRM

End of Lecture



