' A o a o ° o
nsdszinnidiAnunnminrantesiagateuiatlasiulndmiuesfanasmdnlasainegnsso

1]
10
L

AUEINENINEINS
AN IUUNANIAY

WeninufiliudiunilaresnsdnmniundngnaFoygyddanssuaansumitingin
a11131mIngsnlys)  anpRenaAanssules
AREAAINTNANARAT ARNaInsalumInende

nsdnmn 2547
ISBN 974-53-1925-2

Ar&vFr89aInIiuM et



ESTIMATION OF OPTIMAL THICKNESS OF FIRE PROTECTION COATING

FOR STRUCTURAL STEEL MEMBERS

ﬂumwﬂmwmm
ARARIMT ARAINBIRY

for the Degree of Master of Engineering in Civil Engineering
Department of Civil Engineering
Faculty of Engineering
Chulalongkorn University
Academic Year 2004
ISBN 974-53—1925-2



indeanenfinug nsdszunuAANnedanipfeuiatleanuinduiuesAaians
winlaraiagnssn

e W1 WA AINN

a1771317 AAansnleen

a1asiiLnu giremansanse ng. Stydmnl NSRS

- L8 - ¥
ATUEAAIN IS ameadt 2107 liuane dnusaduiidudou

W8N IAN N ANUATTED

el o g J 7 ' TAMUAAUZAAINTINANGRT

ATUENTINNITRDUANLITIN U

..... L T R ... UttaunTIung
- -

X
............... INZIZN............ A enanseinmn

Musaan1anel as. Sl Tnnl IWsAT)

ﬂubawﬂwﬁwawns

NITNNIY s

A awwwﬁmﬁma d




295 Awnn  mMstsznadiaamnisnzantesiagpdenafiaaiulnduiy
23AaANTMANTATIAF193INST0S (ESTIMATION OF OPTIMAL THICKNESS OF FIRE
PROTECTION COATING FOR STRUCTURAL STEEL MEMBERS) &. fitfinm : ffdat
ANamsnanse ag. Srydmid INBAs, 55 il ISBN 974-53-1925-2

Wuiinsuiumdnlasaiamanlianunsonusiaaniasgamgiige iWunaiuiuei

TunsdiWingdls Wesanpuanimidnaveslasairamanasiianisulasuulaslletnaman

danasanNgNiTalunsiuig axa1aIiAN1sIR A lunisiiinANaINITINY
IWaasnaremsmaniasaas ﬂ)&ﬂmumﬂmnu'lﬂ*mﬂnmumm?'l‘nfm61
waauRatlasnulwsana i1 ‘lﬂwmwman‘lummmwu‘lﬂ‘lmmﬂlu
wafitvun Iu‘nru:ﬁn( Hagnulwes e umnfanniuldazinlfifiaaa
dudes | \

NUWIAY ’ e sUlEsa TuFA N TN zaNTeada AR
fAatleaniulndviuesfegfn i dnlasiaiig weees Seasin Wlassaramdnanunsanulwls
el' o ad - ) o P a o dl
nalusiiniinue 33 AuTlNcanaadagaRauiatlasiulni

UAUARIALNITATIULLR ";_ SRlaer] a3 I I a I UALaTN1TAATIE i A e

wqmﬁm?dmmmm?auluﬂm,;” ks

&

04515 21N AN A NN U195 E A

- q

lun1smnaad;

a

& a o 1 a o ) a A v o G| '
Lﬂa@umqﬂ@qnuTNLL@"mnﬁ?wm TATTING mqu‘ﬂammummmmﬂamnmﬂuﬂmqm

'Jﬁﬂ"lﬁ“ﬂlﬂI.'&u’dllﬂqqui“’mﬁl‘ﬂﬂ')’luﬂﬂ'\ﬁlﬁﬁ\’ﬂu‘ﬂﬂﬁﬂ’]ﬂ’\?%’]ﬂQ'\NTQUﬂl@QQﬂﬂLﬂ@’ﬂ‘UN')

ﬂmﬁuwmﬁl bt LKk P e witsstnasasensn

ﬂﬂ']ﬂ!.ﬂﬂﬂu‘ﬂﬂ\iﬂ’]ﬂ')'ﬂJTﬂU"\’]LW'\.AI.@W]’]N‘W%’]LLW@QQ@ﬂLﬂﬂﬂUtm’]ﬂ\lﬂu‘l‘Nﬂ’]

RIAINIUNMINETA Y

=
Y
A9, AAINIINT atiletennanstminm,. ya e



## 4470500421: MAJOR CIVIL ENGINEERING

KEY WORDS: STEEL / FIRE RESISTANCE / FIRE PROTECTION / FIRE INSULATION /

OPTIMAL THICKNESS
WONGRAWEE KONGMARK: ESTIMATION OF OPTIMAL THICKNESS OF FIRE
PROTECTION COATING FOR STRUCTURAL STEEL MEMBERS: THESIS ADVISOR:
ASSISTANT PROFESSOR THANYAWAT POTHISIRI, Ph.D., 55 pp, ISBN: 974-53-
1925-2

Steel structures h suffer from long exposure to high

temperature, e.g. fire, in WHIEH ertaih p@f the structural steel can change

dramatically, affecting Ieadmg to structural failure. Fire

protection coatings are ngg - \ t e ~§\\ ' resistance capability of structural

steel members. Thelse #f fi sufficient thickness may cause

inadequate fire resis e gating 3 S| — ,» = > overestimated thickness means
wasting more coating mi@tegie am
The objective of this e% e estimation of optimal thickness of

fire protection coatings for w_"—'__ ers for the specified fire resistance ratings.

The proposed method emplo ér{" nite odel utilizing two-dimensional transient

-

heat transfer analy ..

The results “ffor ri,."' method show that the

estimated thickness ‘test results in the literature. The

estimated thic ﬁ/ .fw thermal conductivity of the
coating mateﬂegﬁ I]ymjt (8] ﬂ Tnﬁvenheless the estimated
thickn iti fﬂe q é( the density of the
coatmﬁnﬁlﬁ a Q ﬁ ‘\f ﬂﬁ P] wg F] Er

' nn good agreement with the fire”
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