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ance experimentally.

ABSTRACT

Prior to do real fire test, theoretical prediction of the fire resistant performance of the structural ele-
ments is often less time consuming and less costly to calculate it, than to determine the perform-

This study is aimed at introduction of the estimating methods of the fire resistant performance of
the steel structural elements not by the actual fire tests but by the mathematical models.
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Merrber/Protect. Meathematicd Expressions Symbads
. R =fire endurance time{min)
| R=103(W/D)*’, for W/D< 10 . , .
R=83(W/D)* for W/D>10 W—Xs/gfltl)tdstedsedmpa'hrmrfoot
(for eritical temperature of 1000 F) D= . ()
Cotunn,/Unprotected
R=130[ bWl on h=thickness of protection(in)
W'=weight of steel soction and gypsum wall
where W' =W-+[ 3 board(B/f0)
Coturnny/Gypsum wallboard
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Merrber /Protect. Methematica Expressors Symbds
R=[C(W/D)+CJh . ‘
I cementitious material : G,=69, C,=31 C18Cy=materal cntantsfor specii
Mineral fiber material : C,=63, C,=42 protection
Colurnny/Spray —
: .
Rc=fire endurance at zero
R=R1+0.03m }where : matire oontent of concrete(min)
m=equiliorium maisture content of concrete
R.=10(W/D)*"+17( 45,) (% by voume)
by=depth of section(in)
. Kc=thermal conductivity of concrete at amhi-
[1+26( 5o mmtry)**) D=2(b+d) ent temp (Buyhr - ft F)
Column/Concrete cover @=ooncrete density(lb/ft®)

Column/Concrete—encased

Far concrete—encased columns use
H=11W+ 45 (bd-A,)
D=2(b,+d)

L=(b,+d)/2

H=thermal capacity of steel section at amhi-
ent temp.

(=011W B/t ¥)
Ce=spedfic heat of concrete at ambient temp.
(Buyb ¥)

L=inside dimensin of one side of square con
crete bax protection(in)
As=cross—sectional area of steel column(in?)

Vw=273x Axgx 10

Vw=storage water required for a specified fire

g=3250 for 3/4 hour rating rating(m®)
=4825 for 1 hour rating g=heat transferred to column per unit area
=12865 for 2 hour rating (kW/ni)
=22990 for 3 hour rating A=surface area of cohmmn(m')
water filing of columns
by : predicted fire resistance(min)
hy=tested fire resstance(min)
b = [wz D,+0.6] h W, W,=weight of stee] section
1= W,/D,+06] D (b/ft)
Dy, Dy=heated perimeter of stedd
Beamn/Spray—applied section(in)
material
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7IAIZH AR Hrj2s T('C)
1/4 T= 4280+20
1/2 T= 5920+20
3/4 T= 6730+20
1 T= 72660 +20
11/2 T= 7970+20
2 T= 8450420
3 T=91104+20
4 T= 9680 +20
5 T= 9910+20
6 T=10200+20

glo

EH BAe 2= AR ol gEHE WFES G
3 o] AP
N=@{/(GGM/A), r=at/¢*
p B EAS] Y
C:oisAe v

46 YA7IE A205

D9 ERA

. 2R v

D29 ol A %

D) Aol T B9} AT A A M
B &R A3

3848 Ba= K,k JUES)

t I7MEAIZ

> 20~

[+

O N, ro) AdAAE I9-3 % 1849
Zo] yehdth.

t.e IIIITIIIT

(28-3) e o F4(e2] &ol ZE 3?)

A7l ARE A2 B § HFES A
slo] Ay BA AZ3E ZAVI5Y W EE dF
3712 3.



I]l]1]l|l|.l|i‘

(38-4) 5 4BBA| 34(c2 2ol 8 22)

To: 20C
a:14x107 m /h
p: 200kg,/m*
C: 025Kcal/kg C
Cs: 0.1Kcal/kg C
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