


lead | oasall c_-'w= *
‘for
ShFFﬁcd elemen"'s

b . Méw\d,b)\'

-
-

G ¢f] weoremnie ot
D 4/—r (g okt
b
. ((‘l’ = -10 W.}b\g_:%\dﬂudi{ug)
(&)L‘Lg\é(m"' Y
2805 2480 e Lo sl &

e buckin‘nj -rac‘f'or’ =

Y=o ——— kef*:--""‘f‘o
A.L‘[ — _i‘d “‘"“3’»’ J\G" = 239

F\Q'i'wl'éﬁ'l'f“o._l'lb = «._kms\ d‘w)dlw (Borsy D399)

& £ F\Cﬁ‘ebdcﬂlfnj ?qc‘['or=-—;>
——)»L? (_‘,( =41 —> Kg
=—-$=-L£ ll/ =-1.0 —= kq/

@ %F’ =z Plate glenderness = ;qu

RF 015 oosqf

« & . / )
5 > NP, ~,b/ /% \5;‘\,,\, () 0= 02> eady 0“—’345
?"‘l‘a CFFQCJFIYC C&)!N; W) oS (22 ‘fs ! St (o)
24 ’y“\u—oca\aé,(c

@ be v ,__J!.ar)\uﬂ‘)-‘“ — 200 Adea P

A,,m be : Yl as- 290


http:t.(b.~.H

For

'?aﬁ‘a‘aiigﬁﬁ? g'neal.elemen‘i.’s

Jdb: Méw“)’\”"
: - \q‘rwt‘J'ﬂB o
Eby=t ~

-

]

-~ . i ‘
1o\> sl g ¥ (e

iy
B
5

S
oK Y
%
g i) R G
T, _
1 t
Gty el

EMP"‘*E,»X

8% 18é )9{\)___.:,)3\2\73@__;6;"3‘3

A Tl sl %’l

B Do

8w ..oy (B 2 e §
s 9/>o--f,,¢>\» (B 3 =
3

GIJ /,—- - : A’:,.-é
ﬁ( -—L—— L Bg-p;,N;o’»‘MOﬂkg}.&M\‘%f

0 G —N
{ =

£ c’l,_z..Cz e 7

*..C2 - ITs \<i‘®
Loy o, ) ult A2 bl & <
7~

9

D
a5 Y $oug . 0252 7

\
| S Is 2
- r ) = 3.5 - +O~43
K«=[4‘32'5(%)](%>+0‘43 ke 2(;:)
\<.5\25 =5 € D/b) -

°|1$< D/b \< °: 8 y ° ZS >
3

L a2 :

ke= {4-3:-5("4,)—](%4)“43 K, = 353 (

\< 4

< 725 -S(D/b)




FFFCJ\'YJ é:m of Uni'Fo"rmly Cpm.Pﬂsd

elements with one infermediate s'h.‘ggner

)

7/ 0% ¢ :
m b . Mawﬂd_,a) o
b, = flaF costh rafio e,\:‘-”Cf_,J\A,_—J
ot 0

A .*Ia
s e [ 5204 —gs ]t 5 v ¢
E2Y #Ts s —
3 2
* Is=__l:_§'%)_=/ﬂ\/
- z #* Ke;
%Ka=3(%)+i\<4 |
- bre [ - B ap-
E—l )\F = --;l-z o -
Puw Rp-a-ls-mas_\-\)_ ..

AP




gL
s o

a :
Lt I.Jluiall il Juu“ a sl I.L.Lml] C yasea wlhdd, -
r.“%h“ Uq.q“ ;..Lr_)h{ difs) Hu.\.q f‘ ' .

"~ s '
Bt ‘l’ 1
! . ’
T - /_“—,{"". T -
_ . B (i ) Ic7.==:m
| r(\ T P ‘ R=4 nm =
Xl Re=dmmj ® X : Lo X
| vl R . .5- [P JRpR ' . LL-TT YL CPPEY | S o e e L o= o
G=2mm. CoHp =200 : v
_ _ ; I AP 125 mm ;
: i T
1 . i C2 =30
— | , Co )
=30, Y et : o T L
) t . 1 £ =80 1
: Y i i -
Fig;urc(!) : . %ﬁ' C ) | Figure (2)
; ¥ :g b & 'S
Question No. (3) R - o ' o

Figuccs (1) and (2) show w cold-furmcd Liat and C-seetions mpde of mild stecl {37). e, o
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_.J—--. . o

. ‘ ~1- Calculate the elfective width off the stilTened compression elements of (‘.‘dLh::é tiwi. -

2- Calcullite theef rC(.llVP width o!' the parlm!ly stiffened wmplcssmn clements of cm.h
seclion, ’

>

J- Calculate the minimum thickness {j and for the un—slxl‘lcnud wmpu.ssxun clements
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Table (2.4) Effective Width and B

an ing Factor For Unstiffened
Compressian Elé e »

p-<y

| | : Effective Width be for
p=(4-015-005y)/ 12 51
[ 0 0>y >1 ""_.1" ,
170 | 17-6¥ +17.19° |(23.8]) -
>y
— be = C
e
Bg - - |
N ' w <
f1 5 il |
be by # by = p b= PCH(1-¥)
¥ = fal fq 1 0 a4 1>y > -

Suckling factor Kk, | 0.43 | 057 | 085 | 057-024¢ +0.07 y?

-
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o (Mile) is the algebraic ratio of the smaller to the larger end moments
taken as positive for reverse curvature bending.

When the bending moment at any point within the unbraced length

is larger than the vaiues at both ends of this length, the value of (c,.,)
shall be taken as unity. g

" .
~ II. Compression on extreme fibres of channels bent about their major
axis and meeting the requirements of Table 2.1.

800
Fup, = Cp <058F, .............. : 2.29

L,diA,

- [IL Slender sections which do not meet the non-compact section
requirements of Table 2.1 shall be designed using the same
allowable stresses used for non-compact sections except that the
section properties used in the design shali be based on the effective

widths be of compression elements as specified in Table 2.3 for
 stiffened elements and Table 2.4 for unstiffened elements. Tig

eﬁectwe widlh is calculated using a reduction factor p as{be =p b,
p=(L, -o.qs-o.sw)ﬁ% ) e 230

ﬁ
4
]

Plate bucklifg fa8 Wh h depends han the stress rafio p
as showiilin Tablés'2.3 and 2.4.

- b

B = Appropniite width, (see Table 2.1) as foliows:
Allowable Stresses 21
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Stress f for flange

In the previous equations:

] i i

Figure (11.3) Elements with Edge Stiffener

Ez?%oai‘/&vf Cfb"ﬂdz_)] | |

Yield stress.
Plate buckling factor.
Dimension defined in Fig. 11.4.

‘Dimensions defined in Fig. 11.3.

Reduced effective width of the stiffener, ds shall be used
in computing the overall effective section properties.
Effective width of the stiffener according t0 Table 2.4.
Coefﬁmenﬁs defmed accordmg to Fig. 11 3 cu

computing thesoverall g

centroid Ofg’ ‘ ‘

centroid of” *é;g:{& rea of th ,
Adequate ‘moment of inertia of the staffener 50 thp,t each

Cold-Formed Sections - 188



on the f0|!owmg properiies.

Mass Density p=7.85 t/m”
Modulus of Elasticity —p> | E = 2100 | tem®
Shear Modulus e G =810 t/om®
Poisson's Ratio o v =03

Coefficient of Thermal Expansion x=12x10° |/°C
1.4 GRADES OF STEEL

Material conforming 1o the Egyplian Standard Specification
No0.260/71 (Ministry of Industry) is approved for use under this code.

MNominat Values of Yield Stress Fy and Ultimate Strength Fy

Grade of

Thickness t

Steel

t< 40 mm 40 mm < t <400 mm

tMaterials -




SRlER
,{g;ﬂﬁ ble {11.3)Max

-
e

E)e h;t;
rittle flnlsh Span / 300 |
All other beams. | Span / 200
Cantilevers. | Length / 180
Purlins and side girts (raiis). To suit the characteristics of
the particuiar cladding system.

Deﬁectuon of columns other than portal frames due to live and
wind loads

Tops of columns in single-storey . |

buildings. ~ Height /300

in each storey of a building with | Height of storey under
more than one storey. consideration / 300

11.8 ALLOWABLE DESIGN STRESSES

‘The allowable stresses shall follow the slender section design
requirements as detailed in Clause 2.6.5.5. Thus, for members under
axial compression, axial tension, bending, shear, web crippling, or
combined axial compression and bending, the requirements of
Chapter 2 shall apply. However the aliowable stresses for cylindrical

- tubular members shall be as given in Clause 11.13.

11.9 EFFECTIVE WIDTHS OF COMPRESSION ELEMENTS WITH
AN EDGE STIFFENER OR AN INTERMEDIATE STIFFENER

11.9.1 Effective Width of Uniformly Compressed Elements with
an Edge Stiffener

(- When b/t <§I_D

={ (no edge st:ffener requured)

Ay = A' for othér%
I = #1112

Cold-Formed Sections 186
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. For smp?e lip stiffener with 140°2 6 2 40' ‘and
(0.25 < D/b < 0.8Jand 8 is as shown in Fig. 11.3, the
effective width for the flange is determined as: -
be=p b according to Tabie 2.3 with the foliowing K,

ko = [4.82= 5(D/b)] (5 /1,)"'% + 0.43 < 6.25 - 5(D/b) > 1.2

" For simple fip stiffener with 140° 28 2 40° and
(10.25 2 DIb ) the value of k, becomes:

ko =3.57 (I,/1,)"*+ 0.435 4
The effective width of the stiffener is determined from
Table 2.4 as: d's = p d with the value of ko =0.43 -
ds = Co d’s = {Ig/ly) &’ ~

= d's & Ae= (Ig/la) A J

(3- Whenbhr2S) |
le={[15(bm)/S] +5}¢ \
cz = lgfla € 1 -
= 2.C,
For s:mple lip stiffener with 4140° 2 0 2 40° and
{0.25 < D/b <0.8}and 8 is as shown in Fig. 11.3, the
effective width for the flange is determined as:

ko = [4.82 - 5(D/b)] (1,11, )"'" + 0.43 < 5.25 - 5(D/b)

be.=g b according to Table 2.3 with the following &, >
11.3

For simple lip stiffener with 140° 2 @ 2 40° and

|0.25 2 D/b | the value of kybecomes:
113

ko = 3.57 (1, /1,)" "+ 0. 4?5 Lo T |

The effec’twewuﬁm f the-stiffel

wrw %eos

Table 2.4 as:d'y = 1

C, d's = {igh).d ,;ﬁ%
Al gd?lsﬁ As %ﬂ:’f:) A’ }

Cold-Formed Seclions 187
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e 4 Iy T e
-19 53 =3 . 5

One Intermediate Staffenerl-@ .
;‘?'; :

A, = A'; = area of intermediate stiffener, Fig. 11.4b.

(2- When S < byt < 35)
1. = { [50 (bo/t)/ 8] - 50} ¢*
The effective width for the flange is determined as:

—» b =p b according fo Table 2.3 with the following i

— kg =3 ‘(Is‘,ﬂa E»m +91<4

The reduced intermediate stiffener area is calculated
from: o |

As=A {1/, ) S A

Where I is the moment of inertia of the mtermedlate y

stiffener about the x-x axis, as shown in Fig. 11.4b.

" When beft = 38

> 1= { [ 128(boft) / 8] - 285} ¢*

The effective width for the flange is determined as:
—~bDa=p b according to Table 2.3 with the followmg ke
k=3 {1, P +1<4

As"'A’sq Esﬂa DA’S

Cold-Formed Sections ' 180
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11.9.2 Effective Width of Umﬁomﬁy camps'essm Elements wﬂh

1.7

11.8

1.9
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Allowable shear sirength pemew {ton).

Emberin contact witl the screw head (cm).
e not In contact with the screw head

E D= | Te :;.,aié”sfréngth of member in contact with the screw head

dae '.Tﬂcmz).
’ = Tensile sarength of member not in contacl wnth the screw
fiead (/em A,

11.15.3.3.2 Shear in Screws

- The alluwabie shear sﬁrength of the screw shall be prowded by the
screw manufaciurer.

11.15.3.4 Tension -

For screws which carry tension, the head of the scréw or washer, if
- a washer is provided, shall have a diameter d, not less than 3 mm.
Washers shali be at least 1.2 mm thick.

11.15.3.4.1 Pull-Out

The alfowable pull-out strength, Pge shall be calculated as follows:

" % Prot=028t8Fu2 . s 11.43

Where t. is the lesser of the depth of penetrataan and the
thickness, &2

11.15.3.4.2 Puli-Over

Where d,, is the Iarger of the screw head diameter or the washer

—diameter.-and-shall-be-faken -not-larger than-42-mm:-

" CoaklFarmed Sections : 200 -




2 ﬁmamum Edge and End Distance

The distance from the center of a fastener to the édge_ of any part
shall not be less than 3d, If the conneclion issubjected to shear force

‘in one direction only, ihe minimum edge distance shall be 1.5d .5d in lhe o

direction perpendlcular 0 me force

11.15.3.3 Shear
11.15.3.3.1 Connection Shear

The allowable shear strength per screw, Png, shali be deterrnmed

‘as follows:

For{t2/ty < 1.0,/Pns shall be taken as the smallest of:

1i2
Pos=14(t;d] Fu | )
Pis = 0.9 110 Fyy Jake Pas.  FHem 114
Fns\ = 0-9 tg d Fuz '

For(t/t4 = 2.5) P shall be taken as the smallest of:

| Pns = 0.9 t1 d Fu;"l

ns = @.9 12 d FUZ

_For 1.0 < tyft; < 2.5, Pnssha

between the above twu’«' ik

Where:

= Screw diameter(cm)

Cola- Fonmed-Sections— 208




