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Thickness (mm)
Critical Temperature=550°C
. Time (min)

Section Factor (1/m) ) 50 90 120 150 180
120 14 14 20 27 34 41
130 14 14 21 28 35 42
140 14 15 22 29 36 43
150 14 16 22 29 36 43
160 14 16 23 30 37 44
170 14 16 23 31 38 45
180 14 17 24 31 38 45
190 14 17 24 31 39 46
200 14 17 25 32 39 46
210 14 18 25 32 39 47
220 14 18 25 33 40 47
230 14 18 26 33 40 47
240 14 18 26 33 40 48
250 14 19 26 33 41 48
260 14 19 26 34 41 48
270 14 19 26 34 41 49
280 14 19 27 34 41 49
290 14 19 27 34 42 49
300 14 19 27 34 42 49
310 14 20 27 35 42 50
320 14 20 27 35 42 50
330 14 20 27 35 42 50
340 14 20 28 35 43 50
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Section Factor= Hy/A
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CRITICAL STEEL TEMPERATURE 540°C

RBpplicable to I section beams and columns and
other sections having a re-entrant profile

Section Thickness (mm) for fire resistance period of (mins)
Factor

m-1 30 &0 30 120 180 240
3o 10 10 10 12 17 23
40 10 10 11 15 21 21
50 10 10 13 ie 24 3
B0 10 10 14 18 26 34
0 10 11 15 19 28 EL]
80 10 12 16 21 30 38
20 10 12 17 22 1 40
100 10 13 18 23 32 42
110 10 12 -] Z 33 44
120 10 14 19 34 45
130 10 14 19 1 35 46
140 10 14 20 25 36 47
150 10 15 0 26 37 48
1e0 10 15 21 26 38 49
170 10 15 21 ) k= 50
180 10 15 21 27 39 S0
130 10 16 21 27 39 51
200 10 16 22 28 40 52
210 10 16 22 28 40 52
220 10 16 22 28 41 53
230 10 16 22 29 3 41 53
240 10 16 23 29 41 54
250 10 16 23 29 42 54
260 10 17 23 29 42 55
270 10 17 23 29 42 55
280 10 17 23 30 43 55
290 10 17 23 30 43 56
300 11 17 24 30 43 56
310 i1 17 24 30 43 56
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Section Range Factor (Ks)

Thickness Range factor (Kg)

0,0 (drmin) 021005 0,5t00,8 1,0 (dmax)
0,0 (Smin} v ' v
¥ptp
0,2t00,5 v v v
*ptp
¥ptp ¥'ptp v'ptp
0,5t00,8 v v v v
Vptp Vptp ptp
“ptp Yptp ¥'ptp
1,0 (Smax) ¥ s v
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Fire Resistance Rating = 120 min
. Design Temperature [*C)

[section Factor (1/m) =TT 250 T so0 | 550 | 600 | 620 | 650
50 31 27 24 22 20 18 13 7
70 R 29 26 24 2 20 20 19
80 EE) 30 23 26 24 2 21 21
a0 34 31 29 27 25 pE) PE) 2
100 35 2 30 28 26 24 24 PE)
110 35 EE) 30 28 27 s 25 24
120 36 ES) 31 29 27 26 25 25
130 36 T 2 30 28 2 26 25
140 36 T 2 30 29 2 27 26
150 37 34 2 31 29 23 27 26
160 37 35 EE) 31 29 23 23 27
170 37 35 EE) 31 30 23 23 27
180 37 35 EE) 2 30 29 23 28
190 37 35 34 R 30 29 29 28
200 33 36 34 N 31 29 29 28
210 33 36 34 N 31 20 29 28
220 33 36 33 EE) 31 20 29 29
230 33 36 34 EE] 31 20 30 29
240 33 36 34 EE) 31 20 20 29
250 33 36 35 33 3 30 30 29
260 33 36 35 33 32 31 30 29
270 33 36 35 33 32 31 30 30
280 33 37 35 3 2 31 30 30
290 33 37 35 24 2 31 31 30
300 33 Y] 35 34 R a1 31 30
310 39 3 35 34 R 31 31 30
320 39 Y] 35 34 EE) a1 31 30
330 39 Y] 35 34 EE) a1 31 30
340 39 3 35 34 EE) n 31 30
350 39 37 35 34 EE) 0 31 31
360 39 37 36 34 EE) 2 31 31

Thickness (mm)

Fire Resistance Rating = 120 min
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=== Design Temperature=450 C

== == Design Temperature=600 C

135

160 185 210 235 260 285 310 335 360
Section Factor (1/m)

== Design Temperature=500 C « =« « Design Temperature=550 C

Desigh Temperature=620 C ===Design Temperature=650 C

u.,_,i 2l 50 Cwoglio el ¥ gl g (oo Bdlxo piligy Cunlns b1, -0-F &



o slogid g1 2l g )l (2 b o by Sty 0 19/04/)F

i )Fe
Y5 sloojlu sl il polp y0 ouiiScdislro il

ST il 5o Coglie slaygesl saoms ploxil 4y 5Ls cslalg) 5 (Lo (60Y58 ablis sl Culbes Jguz s sl
by scubes momas jll, JBg ablie nl 6l 5k 9,50 Culbed Glgiee (iniRle Gis,y Oloe 40l Lo

355 GasS 25 Ladg o H 5 | ol &

Tg=T,(1+SF/100) for  SF<250m-
(-9

Tg=1.25T, for  SF>250m-"

el p3Y Sme Al il 5 Liblone sl i gy meat o S ek 4 a5 Cdls azg ayl dslol 4o
23765 518 i de pj (sagee Blaxd

e o Il 5l LB b s, ply o ot 5 L gla i g 5l cblis 2ig g5 g cblis Sllasdlo -
el 6500 il 0,5, 5o Y SIS cole, I g go olss i lzro ol Lad JR{CRORY glas

aS oS adg sy S cwl e LS L sla il g 5 Elgl sl il e cldl 5 (pel Ollasd -
el 65978 ogat (nl )3 e Slaged Sole, 1 09d (pundiS IMSCie g i g Comigy (g w290

s 5 009 pdycams | o e 2led G35 0loj B ozl 5l (o251 (b 3y 5088 T2l ) amy el -
lojle &8 (305 &« @l ohl cgme (o Sz (Syme po LBl (b bl (55550 Dae gl o

DS 8 4 ys g il

Bl a4y Gy Bilme la by Sz S -F-F

Sl e il Gy Ll Gla il g e la T Sl celrs 5 JSr (Fatz Suglis 4 L] |
S8 kiae Sleo gas ol Casl m3Y sy ool aloul sladsasl 1o 14 wiFge Jlows Ll o,Slae o a5 aiina
ol o JBs ad salss wl)l S Dld 55 sum Jad )0 (St Suglio pgas ;0 Lgd JyuS g a8 S
D algS ) (G SRS 5o Silgy Sl S o9 g i8S 18 G 0 90 250
ASTM E 605 5,alial 5| ol se doofg sy o0 |2l 5s,> Lidlomo gy & o) g 6 pSejlil (sl
Uoe 3 0,5 ga 5 oolitts 1000 8,k |l abo S-F S golhae bl o jslate ol (gl 3,5 asliin |
O 65y 2 0shls Lazme Slacal )3 g o ool 18 5 5550 00l cliblne g5Y58 ga e (55, » slle (nl e3sx
03,5150 5 0y 2 (y5hls Lazme pae )0 5 S olSid b 52> Liblome (g e § 9000 (5,15 Ceadle (e

5 ol 5 K s S b eanye yie AT 0 L loisly jlails o sl o laibin] ol illae (B-F JS5) 59 oo



9 (el (o slo ilbey cS Lo o o lgs fuad
- 49/04/11 SLbes =T ol 3 shojlw 59Y38 slac] Cuoglio

osoil

Bl @y Bdlre (b g (5,10 paiged gl a8 S Ll o & > Ladlone ilgy (B g pSoslail slp 8 5 SO

Sgd pll eiw Jb 2 B azs b 5l g 5 el b s b ol )

(<) (AN

@

9 O S 595 3 G2y Blre by (6,10 paiges Jomo (T 9 (@ 5510 paige sl oolistwl 9590 (bl (AN -F-F JSb
S s ojlail jalie 4y gy 31 oud planil (b s ,10 prdigas (5 9 (Shol i

S JBs 1N 5l s Lo By Ladlore ibigy oad (6 S ol St JBs Glae SO ol 4

Ol ol |y cauls b ol a5 canl Gl J&> (it 9 S (b Sas B> an b oglae o] )b
Sl 00 C‘)M‘ 9 '-\-Jj-‘ sélf?

5 el T Bls Goe a4 b 30, Ll il gy 5l oals a3 )5 sladiges ASTM E 605 o lasliw | 5ilkas

B ol ol y5g 9 oo Sas (iubg U (C-V-F JSs) 090 00ls 1,8 g a0 FYES Lingie sloo b oyl

5 (- V-F USb) g5l SaS @y andad o Sl (159 9 00l 00y p diged yo 3l (glasdad dadiges 0,5 Z )5 5l e

SLB )9 pend 5109 g0 (g pSojlal (z-V-F ) ol S 5, cleals gluls SeS 4y ashd 1o Sz o>



zo slo s g1 sl g oyl ( ik o byl Jodlygiw 0

; 19/09/1F -
‘;"y’é&ua}u‘fb:"}&;‘,)g/)!)g oS elidlxo “ “L‘!

(A

339 G503 (& ooy Sins (5ly gl 30 0591 (B9 > Lidlmo gy 31 oo plauil (sla g4I paiges oyols 41,8 (Al -V-F JS&
ouls oy p dzhad b SUUS o (5 S0l (7 g 00l ouy y dxlad 1o Ui

il el 2y Blre Lo by Culis 55 -0-F

ASTME o Jailbs! 5l olgs co dofgy jo ool |2l 35 > Jadle slo i g Cnlies b3yl 9 (6 S0kl (sl p

Jze Lol ccalbrs (65 05lasl gl g oo Tzl 5y o Jadlxe glo il g (ol et @ a5 b 20,5 ool 1605
L doe 0150 oy Lblme (15 gy Gl s (im0 SaS & G 5 00 Bl Japo b ilgice S5 0 90
5 SO g S by ;e AV b leisle add o ol o labin ! cpl gllae (A-F SKE) 0,5 (5 505l
o3 slaplSe A UK 5 008 I3 5 e (3, Lidlons 2 3 s 5,50l sl 523 55 S 5 oo
Ve dga> al_old a4y ahato g0 j0 ol p3¥ aS cul oad ools Lisles o laibiul pl gillas colbes 0S8 6l

D plail b g S oslail pl e yie il

(@)
S ¥ 63Ys8 aiw S (59 p o )2 B2y Bl (filigy Cuoliuid (g puSe Il cilio Jol o —A-F IS



9 (il (ko sloyidigy eI ylio (ti — oy lg fuaS

1Py sl —u.u/—).r/).rjd $hojlv s0Ysd slac cuoglio
ol
11
4 ,
|- -x-- }' 12 10
’) K . lzli
’ 1 9
| = 2 8
d==xe-fl s
s x
L/ -V (Al 3 4 5 6 7
12" 30 ecm

x

D’

@

el glaio b 0¥ (ygiw (0 ¢SS | adatio b (g0Y g8 ygiw (Al 13y yo Bdlxo ligy Cwols J oS bl -4-F %
it JIo Lol pan JS | el b 53¥ 98 13 (g 9 JBo8

waly b s ) iy e e £ 5l s slond (656503l caslies 5T ASTME 605 s ikl gsllas
Oyles 4 g 48,5 a1 bog Sl sio 5 b byl 40 yie e £ ogdle 4y >l b Colis cualis ol aib

ol Bllae .ails walgss Slie (05U 500 (e 0 SOl i sulb b 5,0 Ladloee i gy sl 2l S50



o slogid g1 2l g )l (2 b o by Sty 0 19/04/)F

) IFF
Y5 sloojlu sl il polp y0 ouiiScdislro il

oeizmed g ab b Shb culis | xS Y0 o e e &5l s wls sload (6 Soslal culbs s o jlaili |
il (b Cwls S Wl go¥gs gac i 50 G Lidlne ibgy oud (g pS ol lawgie Culis

walies ol ol b s b 5o 8,90 jlade 51 2aS (g, badle i 90 oo |yl Caalbes wojl gaae yo )51

Blal Oygo a4 (6,50 590 3azme 3V gias £55 Hlod 5l L 5 098 owilu ;a5 3,90 0> 4 5 00l o



S0 B9 51 21 S T
oW T 219 49 oS cddlro (il




@ omoorepeyman.ir



1Py 24/04/11 il (aro sla sy Sl l ST —priy o
STl 3 oS clislone

doddo V-0

odls 7 yhe Olegs go 5 Cllao 5 slaods a5 conl ol adlsl porty Jad ol jgws ol 05 JolS jslaio 4

Slxl sl LTl o sasSedale sla il o Gl=l" lgie Con YYVAZ-Y o)leds & ol ) (o ojlailiw | o
Sloed 95 g pabad ol pad Gl adl a5 ab Lo " Sl — a il Sore sla il g ) S S — SleiLos
3 lasbiwl 4y aslgs o yidan SleMbol S a5 5L S ygo 40 p o GBI 1M el 00l 03938 )] 4 55 (6 paiSee

aigles anzlye S 3gd

(5 Koy Cengliio &1 by po O yio 9 Ll Y-

G Ll o idisy sl (3l 5 (S coly Dliiod 35 50 wiile ine azlie bangi aST Sels Jolae
el Jo a8 caw louds glysein | o3t ol 5o Cosglie slagyge;l oolos | logos 358 (oo 8l ot b Sowe 4l
5,50 @3¥sh sLiel a5 Ll 5 Jg el ous Lzl (L) hiled 6oYd zobaus (g5, 2 0oisS ciblns i gy
Lidlore iiigy 5 005t omSsal b 6050 aile 55 0 gl)lo 15T el Jo o b gz slaploazsle o oslic]
dice (ol 2 g 00l (oLl oS5 o 4 i gp (St Conglia b e | (5900 09 12l il (59, 2 b 2>
Dgd Geaxd oY ol OLS >

oy Gl o2 5L Gare Al Gy hlie )0 0aisS Clidlxe gla il 5y (S 7 Coglie polie Jla>
bl pizmen 9 o Bl o aglensle cllix" o cou olnl plesle (o &) he g Enes oo
el 00 B 1-0 Jgaz 45 cilies glaglis | b b lazsLe sl BC

Gy Bl b fuligy (S Caoglio Blas —1-0 Jgu
(JSulishs) (Sdtnz Cwglio Jlao () e 3l 5l pless L glis)|
vIY YY G

AR \YALYY

A VWA 5l i

Y58 o (yg Y98l (55 1 Gy Lidlone gy sl 5Tl g Canglie slagygesl slis 2 S

Sooglie Hlai 5l slaillaz ol conl 05V Y98 mhaus (55, » 55 0 D929 Djg0 p0 il a8 S 15 oLl g0
w5 bl 55 IBC ooyl ollae St

55 1BC adlipndl ;5 oKy 0d sl 59V o (53 1 oot iine slagid sy sl & g ye badsd

Wb 9,00 byl Ghgy b Lol ools yid gy Uy as LaVgd mhas oS Sl j0 caz o ol Billae o | 00l



o slogid g1 2l g )l (2 b o by Sty 0 19/04/)F

_ I1FA
Y5 sloojlu sl il polp y0 ouiiScdislro il

b g sladgd slagginw 5 IS T o¥9d ablie (9, p wiilg oo g )00 Lulpd cod (L28l slapdg 29 S
(g Lzl K55 0 sl

WSS el e Bl Yo 5l s Jb (o5 (G

fSS 9l el Fo sl g JUb e (@

WSS el e Bl Fo Sl (mly s Vb JU JSls & Y2 alold) (9w b 5 0l Gee (2

S5 el e il Yo 5l (g8 (oye b dlgd (21l (o

Jilas 5 Sz Cosglie Lawgio a5 ans L ASTM E 736 o bl ilhae  Soieez slogyse;l plxil (o
2Bl b Al l (o s (Sains Cwglio w080 g 0 A0 Plas S5 4 (Saienz Swglis
Jsoz @lhe (Saimsr Cwglio polie oo o555 0d 3925 S50 )3 atdl.cel oad 2l Lalls (358 355 9,
055 i b EN 1015-12 03] g, silas 55 V=0

ol Jolo Sl cenl (S waitns 93 BB polie Sl 5l 5ol (Sotmr Caglie polie &5 S
98 osliinl 5l 3550 (Stenr Suglio Jlao 4 o) gl S5y 05 Sl gl 655 2 Gl )

Slosls g posli s 3,5 g y90 b Wl o0 a5 Sl (Sl 0 eSS & L 053 005 (358 () by S
S5 (als (Adbigo qaye sha ym 50 0,5 VP2 (yj5 JBlas (slyls 45) o3l lS (soV5h CSIgiSy e L

S 058 el by ahaite (SlSe 00i )l Sy s 505l () L (@ b () b (@) Llys 51 e S
039 Jlam b ojilells 6o¥58 CSlgiSy (Luitl)) 4l Jlgs waz b S a9 4 Wl oo aaliie (SIS 00l
ol dhols o5 el ot Juaze (ogd b aly) il o Jb gelaw 4 oSun b g 97 b oS @iy e S A0
odd addis 393> 5l Wl )lgs o Ao B g 009 g (Jobo 4 58 )3 e ile Yo jiSTa 55 10 b3S pe cVLas]
L o3l 555 e L Jb e o 8 Y0 51 a8 0yl S 535 5 50 4 e () s () () L) Lyl 5o
A3l e Bl A1 eSS ey Jlg o (o5e Bl ead eaidisy (3 g

ooliitn | Slocsl) Wb £95 (rizren 9 )15 ) whaw & &> Ldle Gla il gy (S dlis Coeal e
B e sleimlos 039, 8 50 el cibige (23T s 58 euinS clablons Lidiss (6, 8, bt Cato o ond

SIIL Ol ) e 4 e coslie St jlplaisle Y58 glacl 59, p B> Bilee (ids 121 5

Cenglio b 15 ol plsil pae &j90 40 dled Jmol> ylicabol o Soiwx slagyge;l pll g (—iolo;] diges six
G b5l e Sl 0 eSS szl a5l G 5l 4 oy Bl 15 5y (mly ool G oy (S 2
Shls a5) 05l6J8 g0V sd ey o b Slojlu gas ;o poliw 50,5 zeu 90 b el o3V aS 09y vales il gy

D9 ool )3 (Wbl oo @ope o ;2 ;0 05 VP (59 JBlos



Ll o sl g slp JU /__W pad

1F4 99/09/11 K
ST il 3 i clislno

5 3l o Jowe B (6 pulb s 0 plglS s0Voh e ol 0k S5 (59Y 58 ((sloodisS o) slacym sl 4o
Fagam alold 15 5 oud Conti g pSone Sl 395 sl )3 (63Y5 e (0l 1 058 e sI35T & b (o alols
o 035,55 (§3Y 58 (slagyn o Alols b 05 e s pogmat (al 58 0525 )15 I8 5 e 3l (s e shee
LS e gl Yo dga Sl eSS 93 )0 (6l e
e sl s b e VWA Sl i pleidle el ST Satnz Cwglie 4 by jo Lalss 5 bo)lae (wlal
S35 2 (0=Blion @pe o 2 )3 0 5 VP 59 JBlas G)ls a5) (gl pw 0aiiS 11550 031G (358 S
e aly 3> Ll ot tg b By Jlie 0 60Vsh by g by cliblns jslaie 4 IS ) e

S Wz Ceoglilo st 41 boga o slayge3l -0
V-0 U )0 ASTM E 736 o jlaibin | gillae  Sose a0l (5,0 Ladlowe il gy (S > Cooglin (s g
Yo o pogile Yoo co,aolul b go¥sd 5,9 (53, 0 B2, adle Lidg laml ¢ yhgy ol jo .Cawl oals ools ol
Ldlone (iligy (59 32 g 5 00D ez b (6398 (hg 0 (piligy b SaS lam 05l o0 00l e il
Bgod B iz D S g loj SIS 5l an 098 oo odilinr (dises Lawg) ool B S LA > Joe o 5>
@ g ool Jale (s3¥98 o sy Ul B 4 (658 69515 S s 095 50 s eyl 0 SASS (s, 2

—0 JSs) 0gh oz (@, lie 50 oals clable (60¥58 55 5l iga,0 B (V-0 JSi) 09 o0 00uiS 9515 ¢ ol

X4
1€ 83 mm |
/\ Wl Z |
N \\L\QFBM N e
Adhesivez] - ~a
Cap d/ NAIL HOOK FOR WEIGHT
Hook CAP

ASTM E 736 5 ylibow! :llas S cuoglio crssi (39051 —V-0 S5



e sl 5 szl s @) 2 b il Jadllppie 0 99/09/1F
$0OY55 ool 5l T gl y0 ouiiSedislro il

180

(S Wy Ceoglilo (pund ag0iT bl —¥- U

Sy s b g (ad (Sosl ol oS 555 e o 5 Liblona 2edgy 5l 630 S p0 Lagas 0y03 ol 5o
oS g58g Jold a5 ygeil (ol 50 ladiged ;0 (Si5unS 90 4 az i b (Y0 JS5) Cowl B> Lidlore iy
9009 (Ui 1o (Sadlaz) (SKiwgm g5 5 2,5 090 45 095 (o0 el WBlige Gy Lidls Gilgy 995 50
Al oo (Gidgy J318 (Satnr Cuglin) by (Shuge Cuaglio 4 by o (y905] (ol ol
iy Ll L gy LI F-0 IS gillae ol 4 Cew | o3y EN 1015-12 o il | by, yo o0 bk |

D9 plomil (Fdisz Ha0jl o g 03,95



Ll o sl g slp JU /__W pad
u“-’/—)-")’)" oS il

141 94/29/1¢

(<) (<)
Siebgy S yiien Juad 55 (Soblaz (Wi algyl Ghg) wlol 2t 2 y> Lo ey (S Caogliio (a9 ~F-0 JSCi
G2y Bdlo gy 995 )0 (Sudlaz (@9 ,U ») w9 32> Bl

4 A0 g (S STENT015-12 () ol | o 8oy Ladlone (fd g0 (S 2 Conglile (ot () 50
)lf).:) c.‘a.w 9 g JJ.MMA J»AS I J-F-0 J&w d)Ua.,o CanXls dmo 6u9ﬁ)] )‘ KPTIPR U FW Y- )lf).:) @a.w
S ygan] e 10 .ol H5 55 maw 4 Gidbgr (Soians Caaglie oyg03 5l sael Canas azes 5 oLl aalys 5ls]
Gl jibg 093 40 - F-0 JKo Gllae CanSls amiand (05l 5w bl 598 I 5 w4 by (S

Gl Gy Lle by o sy o) lailinl (ol Billae (Satz Caglin frsd (35l plil @S Jle Glsie o
o loads ools islead 0-0 IS 0 Sl g oS 55 0o sllo so¥ed |15 5 ok (59, p (bl SO
5 S azio B ol del g bl o5 Sz (oS K as 4 5 > Ladloe ibgy (JSG ol Bllae
S N> S ) Sy 0o Sy Jgame ) GuSI ST as g b g S e Jad jo g SWl Ll S
D23 7y g 995 10 9 Y L 5l SO0 Cllsll asan U ol dels g 090 cwlin (g

el S350 2 Oylge | pliebsl jslate 4y 5 > Lalme idigy sly2l 5l B S 5 s (s5lweslel l ol

Sole G 5 aaw U canl ¥V 1 05l Jol> )15 5 o g gidily idgy G (B S b Jlasl S -

Slp ad b iy e deda) Sowz a5 o b Canns S5, L Y ( Sogll (Lé 50,5 (S ey, 4655 40

szl dals o j0 00l adin o)lge ;0 pizmen .05 colaiwl bg e sla pasl 5l lgi oo (S iul38l

ol 03Y 50 (Sl 005 )lagSS

L oloows i 51 K5 0o o5 Sl )o;)tz.o 5Ll wed o 1l T g, &S (Sdlas b cibl Libg -

aS Cewl oY 12 5L SEG slaows ) lagSS 5l eslaiw] Gyge o S e BTl Sleww 4l bl il

9 Sl VY Sgd> ug.b).a o> o u-\al.}).’ ul.o.»_w pH )L.\.M 09_»» oola__ul GsLJB J.)LM 5o |a5l.a.,o ),o.»‘).s ASJ )‘



azo slo s g1 slyal g oyl (o lyb o b ) Jodlygiw O
$0OY55 ool 5l T gl y0 ouiiSedislro il

99/049/11 14y

(<) ()
55 0 (0 3 sl 5 s (i cilin o 90 30 (F ki Caoglio (39031 (5Ll 55 Wiges Cornidg dmmslio -0 S
5 91

(5o slpouni logSs glgil —F-0

U cnl g (Sl slooss lagSs ol il ools HLid Y0 Joao ;o (Slfe sloows )l coges glsil
Oylge yo il (59,05 g Yb slales plyp 1o g Cuoglin gl g aiGls SV ples U oogs 0516l oV ed i
o8 Sl 005 )l S5l a0 lasliul oVl SaMS L g0V 8 sl 3l eolaiul ISl (il (oo pue
Sl 092>
A oVe8 e jle@l-F-0 Sl o cwl oo eols lid £-0 S 0 eaiiS 18,0 Lie 0 )8 5l ol L
300l g9 Sz G5 ) e 4 lde a5 Sl o Casl oals colaiul SIS 55 e 4y il Jlas] jslate
IS | adato olsi B casl o oolaiwl (idsy szl lp [ 55 adaw paol jolaie 4y g0V gd o 5l om0 S

8,5 cladlxe 15T blie jo glaas g, )

S0 oo fagSS 13l Y-8 Jgazr

Fogan) 50 e Syglne 2 S s
S50 3 29d g0 cuad (o e =y R e
o b e ol awbe | el Se e 4SS b glataia b 2
e, PR lw slfass Yo 0 Veoads S
ey o SR G S s < 2 >55
prlp laele oo JB ol i : L L. o et
s | f) L s
5 g0
SpSee B el Ay S
i Gl g (Pl o SU) | sl S e 45D eSS
P T N A
5@3'31‘«-&%;:1')“-‘5-‘-5& nﬂﬂbﬂud&,ﬁ ):aul_.aab:t,.\}j)f
S 0 et | (P30 5] B




MY’ qq/aq/’rf Mé@m‘jawﬁ 55—‘.’/)30-‘:”"10-?"-‘;'4}“‘3
‘):J”i)g’):ﬂ)éﬁ ,.r“ E, -ho

oSS 15 50 oY g8 o 0 9,5 31 (60,la0 —F-0 STl

23 0S50 (63Y58 e 0 )5 pae Sl 0 (A B L Sane Al B LBlne A 5y A5, 5 VO SO 0

g o odplive 0aisS 7550 60Yg8 e eyl gl e g gy LY ;W > >

) W)

0ULSS 1S 50 (pio Caw 0l g1yl SR Wlad (g p3Y 3)lg0 30 0uisS 150 i 0 )5 pae o wled (&I -Y-0 %

I adaiie (sl i) sl S50 s whaito ol a5 il ool 50 00S glns oo 03,15 3190 S50 B,k |

i Gy Bdlne bg Sl izmed g (Cowl paidie Yoo 5l 58,5 JUg e dee P00l 55,5 Gl (JSS
Jle Glaie a5 .8l anlgs ol olul plwiliigy ool alais j90 JolS jiibgr a5 (69 )lse o .ol o o Yo 5
St (@) Sl s Jg oo ya gl Fo o5 U Uose sl solal U8 Lo () cdl> o A= S5 s



o s g1 ol g Syl (b o U St jgiw 0

- 94/09/11 180F
Y5 sloojlu sl il polp y0 ouiiScdislro il

Yo plpa)loszg i JulS Gicdg Sl g0 B, O jo g jemas e aS 5 U oo gl olal S
adlge Sl

G3)lge y0 Al o By, Badle iligy 09> S jo plaz g 5y 5l (6 S sle 0ailS e e 0 ) aklld

7550 G ol Glas )5 51 (S aS Jlo 0 i ax e iligy YL Culbs 9 S )5 5 mskhw L aS

Wb oo J 5 maw Sl Gibg plas 3l (6 S sl eaisS

o - .. b
AR IR (SR
LU LY . eP, -
TR

. - Je ]
TSIy

E

(<) ()
GV i 9 G2y Bidlre Gidg sl p2l lise bl ph —A-0 S5
p3Y g oo ooliiw | )5 55 mhaw a o] Jlasl s soVs8 i i lagSS sl 50V 98 slaiyw 51 aS Syge o
slozal, gollas jglaie pl gl .S S8 903l 8 90 ¢(y0gu 00iiSi g 0,5 Hlai 5l eolaiwl 8,90 (slaps b el
JS8) Wil oails )8 1 adsl (5B > @ Ioaze g odd o3> oS job 4y JLSG oy cnl oY ETAG 018-3 L)

Sgd gl o Lol L9z Cpizmad g aiSiiy oy Wl & ygo ol 5o (3-0

."‘:o,-"'
..o Substrat
Fixing

&oY 50 (slocmy (5SSl J S 09z -0 S

ly Bry> Ll i gy i 5l 5| 5 5 505 85y 5 005 50 o¥sh e T bl ar gl

swyuﬂgwswLﬁJLAJ‘c&)} Jaﬁbmwyub\m &M>)‘MGML’°M \le)oﬁmm‘@m



Ll o sl g slp JU /__W pad
u“"/—)"’)")" oS il

144 94/29/1¢

Lzl olas cmly cnl )o Guy Ladlre (i gy (Sablaz g 9,5 alib 35S 1o 0l vl 155 155 whw
05 059 9 0515) Y98 e (0 cnnd (gzmes Jelse 5l (AL Wl ce a5 31 ouiiS 11550 (6358 e e 0L
s Lol Copege SLe) LIS, rbans 4 6058 e slronisS e BT olaws by s o e o(ebaes ol 4 ]
P s g o) sleoanS Jate b soVsd e (50,65 b Swuocamw] dosds >l so¥g8 sla iy o sloss g
Ll ceslio CodsS opends sl p3¥ lao)llas g b ]S conl @3 slofgp 2 50 00iS 11555 G3¥93 s (512

B pS O)ge



@ omoorepeyman.ir



a5'°‘)f od.’d‘gé

Collad Jlo Joz ) Gl SB35 L 58S azogr 5 asli losle (LSSley 5 0 jslie (2l (28 plaS ol
Obe alanls alipml B )3 (B —(panst 4,85 lyie walie p g8l e Sbllhe 5 Slidos
2 yol alals ol 05,5 M 5 a5 oz 5 5 il g0ty allis  ager (25 Slasio (Josll 5t
@ Slyes Sl dlad g 5 5585 )0 pole (B 5 dnngi 4 i ol )0 B ol angd oad 0l 3 lge gL,
Shews b nezamfanniir s ol cols jo 3l sla o j0 oo piiie Sl pid Cowygd 095 00 5 IS

ik o


http://tec.mporg.ir/

@ omoorepeyman.ir



Code of practice for evaluation, design, inspection, and application of mineral based fire
protective coatings for steel structures[No. 830]

Members of the editorial committee:

Saeed Bakhtiyari
Masoud Jamali Ashtiyani

Arsalan Kalali

Road, Housing & Urban
Research Center
Road, Housing & Urban
Research Center
Road, Housing & Urban
Research Center

Development
Development

Development

Members of technical and re- reading committee:

Saeed Bakhtiyari
Masoud Jamali Ashtiyani

Arsalan Kalali

Mahvin Delnavaz
Ali Mazroei

Leila Taghiakbari
Zahra Dorudiani

Elham Askari Moghaddam

Members approval committee:
Saeed Bakhtiyari

Mohammad Bayat
Amir Naser Biglari

Masoud Jamali Ashtiyani
Mohammad Reza Hafezi

Saber Faturechian
Masud Ghasemzadeh Mahaleh
Mahmoud Ghadiri

Arsalan Kalali

Road, Housing & Urban
Research Center

Road, Housing & Urban
Research Center

Road, Housing & Urban
Research Center
Consulting Engineer
Islamic Azad University of Tehran
Road, Housing & Urban Development
Research Center

Road, Housing & Urban Development
Research Center

Road, Housing & Urban Development
Research Center

Development
Development

Development

Head of the third part of national
building code

Expert Fire Brigade

Municipal Electronic Services Office
Road, Housing & Urban Development
Research Center

Shahid Beheshti University

Tehran Municipality safety services
organization

Road, Housing & Urban Development
Research Center

Tehran Municipality safety services
organization

Road, Housing & Urban Development
Research Center

Steering committee: (Plan and Budget Organization)

Alireza Toutounchi

Mohammad Reza Siadat

Ph.D.

M.Sc.

Ph.D.

Ph.D.

M.Sc.

Ph.D.

M.Sc.
Ph.D.

M.Sc.

B.Sc.

B.Sc.

Ph.D.

B.Sc.
M.Sc.

M.Sc.

Ph.D.
M.Sc.

M.Sc.

M.Sc.

Ph.D.

of Chemical Engineering
of Mechanical Engineering

of Civil Engineering

of Chemical Engineering
of Mechanical Engineering

of Civil Engineering

of Architecture
of Civil Engineering

of Organic Chemistry
of Civil Engineering

of Chemistry

of Chemical Engineering

of English Language
of Architecture

of Mechanical Engineering

Of. Architecture
of Architecture

of Architecture

of Electrical Engineering

of Civil Engineering

Deputy of Department of Technical & Executive affairs, Consultants

and Contractors

Expert in Architecture, Department of Technical & Executive affairs,

Consultants and Contractors



@ omoorepeyman.ir



Abstract:

Code No. 112 of Plan and Budget Org., "Instructions for Protecting Buildings Against Fire", is the
main sourse for fire regulation in public buildings of Iran and this code is to be revised periodicaly.

Also, according to the last edition (3rd edition) of the part 3 of National Building Regulations of Iran,
namely "Fire Protection of Buildings"; buildings are classified in five construction types regarding the fire
resistance rating of the building elements and the non-combustibility of the materials used in constructing
the building. Then the building area and height limitations are given for each construction type based on
occupancy groups. For each construction type, the minimum required fire resistances of building elements
are given, including columns, beams, walls, and floors.

However, it is clear that steel structures are severely vulnerable to fire, since the yield strength and the
elastic modulus of the steel decreases when the temperature increases that causes a reduction in the load
bearing capacity of the steel member. The amount of the reduction in the yield strength and the elastic
modulus of the steel at 600 °C are about 52% and 69%, respectively. Therefore, in most cases, the steel
structure elements need to be protected with proper fire protective coatings. Sprayed mineral fire protective
coatings are the most applied materials used for this purpose in Iran. On the other side, there are many
complexities and even common mistakes in the use of these kinds of products in the construction industry.
So a uniform code was needed for introducing the evaluation methods of performance and properties of
coatings and the production methods of the related design thickness tables, and other features. The method
of application is also important for achieving a proper expected performance. Therefore, best practices and
supervision methods of the good application was needed to be introduced.

In this code of practice, an engineering basis has been established for the above mentioned aims. The
basic method of determining design tables, i.e. the thickness of spray-applied mineral fire protective
coatings according to critical temperature (s) and section factor of the steel elements have been given. The
critical temperature is defined as the point in which the load bearing capacity of the section would reach
failure. In the other words, the critical temperature is the temperature in which its resulted resistance loss
is to the extent that the steel beam or column cannot support imposed loads.

The required specification and also the evaluation test methods for specifying the properties of the
coatings have been defined. This includes both mandatory and optional tests and evaluations, among them,
fire resistance, reaction to fire, adhesion and durability can be mentioned.

At the end, the last chapter is allocated to code of practice of application including the needed controls
in the construction site.
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