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

Section Factor (1/m) 30 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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CRITICAL STEEL TEMPERATURE 540°C

Applicable 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 90 120 180 240
30 10 10 10 12 17 23
40 10 10 11 15 21 27
50 10 10 13 16 24 31
&0 10 10 14 18 26 34
70 10 11 15 1% 28 3%
80 10 12 16 21 30 38
] 10 12 17 22 31 40
plili] 10 13 18 23 32 42
110 10 13 18 2 33 44
20 10 14 19 34 45
130 10 14 19 2 35 48
140 10 14 20 25 36 47
150 10 15 20 26 3 48
1s0 10 15 21 26 a8 49
170 10 15 21 7 38 S0
180 10 15 21 27 39 50
1%0 10 16 21 27 39 51
200 10 1& 22 28 40 s52
210 10 16 22 28 40 52
220 10 16 22 28 41 53
230 10 16 22 29 : 41 53
2430 10 16 23 29 al 54
250 10 16 23 29 42 54
260 10 17 23 29 a2 55
270 10 17 23 29 a2 55
280 10 17 23 30 43 55
290 10 17 23 30 43 56
300 11 17 24 30 43 56
310 11 17 24 30 43 56

&l 1y 5 0550 5Tl 50 Caagli (yloj 4 sy sl 5l 990 Calied Blgi e Cales Jslaz ol S5
aci T llas (50Y58 (sl 5 laygis ST e IS Sl 0 aS by drgs yly Al oges (yans (V5h it £4i 0
el yo Sz gles A5 jeb 4 daasl sl pl sl col o polie 4 axg b asil eods > b SleasL
PY e ln s JIo bolron oo¥9d 15 cl> )3 (g Conl (mgandis 42,0 B0 pln oS 60Y58 sla i g lagygn
4o (e lales aslion sl a5l 5598 g sams o¥gs slacl gl col (oo 09 dblgs ogundes 4y
Sb acalys 3 > Ldlowe slaidy )L 090 Cualed posS 4y i a5 2L wales Al g alS oS
a5l sl ao it (Sl sles g By Ladlone Al Culiid Sl ks sl 4 eSSl sles)
(] By Ladlre ibigy Cwoles yials

Slliowl Ghg; e game aily oy Bdlne laidgy Cualied Joloa a6l Ghs)y (i Felie o> b o
el 558 4 o] dile o] s aodls b 4 5 wilb s EN 133814

5 V-F Jsoor @b (45903 1Y) ;15 0550 ahade (v 0 03ga5xe 5l (lodialed (lgie 4 oligS (5t iz sl -

Sl g 2l o bl (59, p 5T GiulesT plox!



ry

99/°9/ ¥

29 bl (pidne slotud gy CSLie Gl —p,lez Ja
slagbs, =T yilys 40 slojlo 33 slac] cuoglio

STl 50 Caoglito slagygoiT (gl (il oligS (GoYgd Glaygiuw —Y—F Jgu

Thickness Range factor (Ky)
Section Range Factor (Ks)
0,0 (dhin) 02t005 0,510 0,8 1.0 (dmas)
0.0 (Smin) v B P
¥ptp
02t005 v v v
“ptp
¥ptp vptp Y ptp
05t008 v v v v
“ptp Vptp “ptp
“ptp “ptp “ptp
1,0 (Smax) v v v
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Fire Resistance Rating = 120 min
. Design Temperature (*C}

[pection Factor (1/m)—=—T—700"T 250 | 500 | 550 | 600 | 620 | 650
60 31 27 24 2 20 18 13 %]
70 2 29 26 24 2 20 20 19
20 EE) 30 28 26 24 2 21 21
a0 34 31 29 27 25 PE) PE) n
100 35 2 30 23 26 24 24 pE)
110 35 3 30 23 27 25 25 24
120 36 EE) 31 29 27 26 25 s
130 36 34 R 30 23 27 26 25
140 36 34 R 30 29 27 27 26
150 37 34 2 31 29 28 27 26
160 37 35 EE) 31 29 28 28 27
170 37 35 EE) 31 30 28 28 2
180 37 35 EE) 2 30 29 28 23
190 37 35 34 2 30 29 29 23
200 33 36 34 R 31 29 29 23
210 33 36 33 N 31 30 29 23
220 33 36 33 EE) 31 30 29 29
230 33 36 33 EE) 31 30 30 29
240 33 36 34 EE) 31 30 30 29
250 33 36 35 EE) 2 30 30 29
260 33 36 35 EE) 2 31 30 29
270 33 36 35 EE) 2 31 30 30
280 33 37 35 EE) 32 31 30 30
290 33 37 35 33 32 31 31 30
300 23 37 35 23 2 31 31 30
310 39 37 35 33 2 31 31 30
320 39 37 35 33 EE) 31 31 30
330 39 37 35 33 EE) 31 31 30
340 39 37 35 33 EE) 2 31 30
350 39 37 35 33 EE) 2 31 31
360 39 37 36 34 EE) R 31 31

Thickness (mm)

Fire Resistance Rating = 120 min

36
- W
I - =T | .
* - -1 . cnaaca-us-oc.t;o-coun--o
_“,..-vtf" -
3[' Oc‘.i"" ---_-"_:z‘-l>=‘-‘h =
- - ,-."‘....p--&c’;-afx-?-*—"‘-’ = — [
” - T

27 -
24
21
18
15 t : t t t t t t

60 85 110 135 160 185 210 235 260 285 310 335 360

Section Factor (1/m)

= Design Temperature=450 C
== == Design Temperature=600 C

== Design Temperature=500 C

== Design Temperature=620 C

== «»Design Temperature=550 C

===Design Temperature=650 C
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Tg=T,(1+SF/100) for = SF<250m-
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Tg=1.25T, for  SF>250m-"
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Abstract:

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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