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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

A=ty (h-2t5)+2bxt;




. u Y / / . %" / . L' . / ’ v
o sloiis 51 s>l g oy ? b by St ygiw o 99/04/)F 1
Y5 sloojlu sl il plp y0 oS cdislro il

—— ———
— —— —/—
P=2b+2h P=4b+2h-2t,,
Ve e

| il

P=b+2h P=3b+2h-2t,,

S H 1 o by 5998 (5o 3 Wbisgis (51 ko o 5 (e 0996 - F JSC

Section Factor=P/A

A=t,(2b+2h-4ty) = tw

P=2b+2h P=2b+2h

By abino ghaio b bagygiw gl adaiio o pb (ani 0920 -Y-F IS



9 il (o sl gy <5 lio i — 0 lgn Lo
v 949/09/)F Slosisy =T ply 3 sle jlw (§9Y55 slie/ cunglio

ozl

\

obed

\ \ \ oS clidloe gy Cosliud
@

di

a2
— & d1=d2=>d3

—

&hio 5o

i o> 1b slod SO (sl adafio o pd g oussS Cdablxe gy Caold (o) Ol i S Y -F S

Cunglio (o esoVod g ahaiio wuy aliEl b el clinds b o Ldlone it gu gl oF-F JS5 llae
gae ghio oy SRl L pasios (T ply o Caglie ploy G sl s Bkl e GRalS Tl 5o

oon G5 b 55 B Ldlomo iy Sl wssVsd

bl (Foxe aly @ > Bdlxo S pligy Cwols Jglua -Y-F

Slr oY Sk o5 005 (2 b Gloww 02l sl Logar (2Dl Saxe 4y G2 Llne sla iy,
Sl Cenglin a5 039 (Gl b (s g GaaSi s slyls Logas Slge cnl e S e eli | Slse o]
o dlle S5 @ Fim slaylS )3 (g ead L2l bl (g 4 cdél (3 o Lidlone sla il g9 cnl )lo (2L
Sgb oo [yl Gl 9550 whaw (s,
Johaxr b gleaizbow laojgp )0 (il (Game al B> Lablo slaidgy 0255 sl p Jlaie 2> o
NF Joir llae diga gl om0t @11 V-F Jgaz 50 0T 5l Wiged 55 45 a0 ,5Tg b g oyl sl
1Yo wgd Lol e deo Y sl U 5y,> Lidlowe it 53,51 120 MY shaiie i b oVgd g e 55 (53, 2

S yp wgumdes a0 0F e @ )] Lawgie sleo b oS amlgs g aido



o sl g1 ol g Syl (b o U St jgiw 0 24/04/11

" 174
Y5 sloojlu sl il plp y0 oS cdislro il

ol g 5T il 55 Cangli cillicio (slaiyle sl (oibly (giomo oy 82 y> Lidlons oole Sy ol Jgaz —)-F Jguiz
Q"?"’“’L““ a0 OFe «5"")"9 L5L°‘> ‘5|).3 ‘say,g gac Al !! i

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

36

33

30

27

24

21

18

15
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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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