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Question No. (31
 
Figures (1) and (2) sllow u cold-formed h~l and C-sccliol1s mude of mild steel (J7). ... . ..


• * rr~ 

A) For both sections subjc.d~tl Kf! n,.in l\ compression : 
--1.-.. . . 

. "'1- Calculetc the effective width of! the stllfcncd comprcssiou clements of cach,:il:cth.lll. . 

2- Calculhtc the-effective width or (lie partially .stlffcncd compression clements of each 
section. t ' ! ' -. . 

J- Calculate the minimum thickness II nnd t, fOf the un-stlflcncd compression clcm~IHs 
ofeach section t ~· be fully effective..
 

U) liar both sectluns subjected to bending moment -rvc Ot"~.d'C M'I :
 - ..-"_..-- .­

1:' Give neat sketches for the effective section in each case. No ealculudons' nrc 
requited. 
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Table '(2.3) 
'6) b 

Stress Distribution 

I 

Factor for 'Stiffened , 

Effective Width be for 

p:= (Xp .Q.15-0.05 IV ) I 1~ ~ 1 

f ~ 
12 

. I ,I 

~e~ -~ b , ' :J 
I 

f 1 be 

-
be = P b 

b e.1 = 0.5 be 

'b e2 ~ 0.5 be 

1>V'~O; 

-
be ;: pb 

f ·..-.
 



; 

I 

. .' .. ,, '., 

I. 

Buckling factor ktJ 
0.578 

1JI + 0.34 

Effective Width be for 
I 1" j2 . p = ( A p -0.19 -0.051(f) J '''p . ~ 1 

o 0> lfI ;>-1 

1.70 : 1.7-5V!+17.1'P',2 

C~ 1> lJI ~Q: " . I , i ~ 
" " . .".. . ~ 

I I ;i!l\ -

b~ . .' 

0/ <0: 
~.. . 

t-----..:: ~. f1be hi I 

i 
!F'ClS-- c_- .~~ 

Buckling factor kIT 

1 0 
, ·1 

0.43 0.57 

-1 

0.85 

1;> 1JI >-1 

o.57-o.~ ,··:fJI +0.07 lJi 2 

e // 

1> Il~O: / / 

be"'~ pC 
,..... 

..... 
../ 

be ' , 

lJI <0: 

Allowable Stresses 24 

_.. ....'"':"~~ 
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r ' :.. 

(M1/M2) is the algebraic ratio of &he smailer to the largerend moments 
tak~n as positive for reverse curvature bending. 

I 

When the bendiog mome;Qt:atany point within the unbraced length 
is ~arger than the values at both ends of this length. the value of (Cr:,) 
shalt be taken as uni~. :' ;: ' . 

II 

I I. Compression on extreme ,tl1bres of channels bent about their major 
axis and meeting th~ requirements of Table 2.1. 

800 
rdI A e ro s 0.58 f ~ H" • 2:.29 

t!I. I f ' I 

III. 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 shall be based on the effective ~ 
widths be of compression elements as specified in Table 2.3 for ,'; 
stiffened elements and Table 2.4 for unstlffened elements. T e 

effective width is calculated using a. reduction factor p as be =P be 

where: ' . ~~M .: <r-:» 

@	 P==(1.-0.15 - Op05'V}/~p ~ 1 .._.... '. '~".". ... ... 2..30 i 

p ~ I 

2.31 

Allowable stresses 



Stress f for flange 

!TpliT----~ . _- - , 
1JJl.lIl . ... fIO ._... 

. ~ 

Figure (11 ..3) Elements with Edge Stiffener 

In the previous equations· 
I 

S 1e 28 ,JE/ Fy _ . 11..4 
. ~ 

Fy = Yield stress, 
Ka - Plate buckling factor. 
Bo .:; Dimension defined in Fig. 11.4. 
D,d, 

Dimensions defined in Fig. 11;3. 

Reduced effective width of the stiffener. d s shall be used 
in computing the overall effective section properties, 
Effectiv~ width.of the stiffener accordtng to Table 2.4. 
Coefficients defined according to Fig. 11.3 to " :. ;ate 
the effective width instead of Table 2 
Reduced area of the stiffe : r ;' 

~ -, : 

computing..4~tr " ' ov~ f ft; , i '
 
centroid 0 . 11. li t
 

~. : 

centroid 0 . e,1t . stiffener. 
I, . = Adequate of inertia of the stiffener. so that .eacn 

II " . ..•! ;:.,:..,. 
Cold-Formed Sections 188I 

I 
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. .' , ' lQ~O . . structural steel shall comply with the 
,egu . , : " W A i Clause 1.4. Under normal .conditions of usual 

·1: ; >eratt1res, calculations shall' be made for all grades of steel based 
on the following properties. ' 

Mass Density 
, 

p:: 7.85 . t/m~ . 
. 

Modulus of Elasticity ...-+ E :; 2100 ( t1cm~ 

Shear Modulus G =810 tfcm#f 
Poisson's Ratio 

.' 0' . . 
1) -= 0.3 

Coefficient of Thermal Expansion . a, :: 1.2 x 1O-~ 1°C 

1.4 GRADES OF STEEL . . . 

Material conforming. to the Egyptian Standard Specification 
No.2G0I11 (Ministry of Industry) is approved for use under this code. . 

Nominal Values of Yield Stress Fy and Ultimate Strength Fu 

Thiclmess t . 
Grade of 

Steel t ~ 40 mm 40 mm < t ~100 mm 

.3.60 2.15 

4.9 

.Vlatelials: 2 



'0 • • • i 
, .i 

. in Clause 2.6.5.5. 

Span 1300 . 

S an 1200 
Len ttl 1180 
To suit the characteristics of 
the articular claddin s stem. 

Def~ection of cotumns other than portal frames due to live and 
wind loads 
Tops of columns in single-storey 
buildin 5. 

Height 1300 

In each storey of a building with Height of storey under 
more than one store. consideration I 300 

11..8.ALLQWABLE.DESlmLSTRESSES 

, ' The allowable stresses slhaJU follow the slender section design 
requirements as detailed irru Clause 2.6.5.5. Thus. for members under 
axial compression, axial tension, bending, shear; web eripplinq, or 
combined axial compression and bending 1 the requirements of 
Chapter 2 shall apply. However the allowable stresses for cylindrical 
tcoular members shall be as given in Clause 11.13. ' '. 

11.9 EFFlECT~V fE WIDTHS OF COMPResSION ELEMENTS WITH
 
AN EDGE STIFFENER OR AN INTERMEDIATE STIFFENER
 

. " ;

11.9.1 Effective Width of Uniformly Compressed Elements with ~ 
, 

. 

an Edge Stiffell1®r 
f
" 

(1- When bit $ Sii) 

~ 
d' - d· d - d '$- 1 s ­
A's = dis t
 
A$ =A's for othen ~
 

d31/1 2Is =
Co/d-Form~d Sections 186
 

- ...
 ~ ._~~ 

"." . 

r 
la ': {J (no edge stiffener required) 

, . 

· ~ · I·U~~. t"ill ·1f',," 

. 
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. " ; ~ 2 

For simp!e,tip stiffener with 4i4 0 ~ ;:;4013 "and 
( 0.25 <DJb ~ G.@]'and e is as shown in Fig. 11.3, the 
,effective width for the flange is determined as: ' 
bE :; p b according to Table 2.3 with the following ~ 

kq ::: [4J~2 :'" 5(D!~)J 05/18 )1/2 + 0..43 s 5.25 - &{DJbl 11.2". 
" For sim Ie npStiffener'with 140Q ~: '9 ~ 40° and . 
\ 0.25~ O/b ~the value of kc becomes: 
ko = ,3.57 (1$lIa)1/2+ 0..43 s 4. 

. • ~ I 

The effective width of the stiffener OSdetermined f rom 
Table 2.4 as: d's:; P d woth the value of leer =0.43 . 
cis =,C2 d -Ii = (IJI ) d"$ 
A fl 

$ =dis t; As= (IJla) A,'fJG 

(3- When b Ift ~· S ')
 
, 'm ={[115 ( b It) i 8] + 5 ') t4
 

C2,= ~J~@ S 1
 
C1 =2~2
 

For simple lip stiffener with 1400 ~ e~ 40° and
 
,(~ .25 < D/b S O.S\and 915 as shown in Fig. 11.3. the 

effective width for the flange 15 detennined as: 
, bl! =p b according to Table 2.3 with the following leer 

eta =,[4,,82 - 6(D/b )1 (1./1.)1/3 0..43 ~ 5.25 - S(D/b) 11.3 
For ssm Ie lip stiffenerwith 1~· ~ 9 ~ 40° and 
\0.252: C/b 1the value of kg becomes: 

1f3 ' 
~ :: 3.51 (ls/l1J + @..43:S: :" , 
The effectivewi i ff : " ffe~ &[ s'tie! ; n from

, . , ~... . 
Table 2.4 as: ,d : '.. ~;' ,~tlie v'ilue 'o ko=O. 3
 
dis =C2 d as =(I JI) ",'.~..",~~ "" .
 
A's = 's; t; As= (i;r.) A',;
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11.9.2 Effective Wedth of U~iforml~ ~ompre$$ed Elements with ' 
I , r. ' 

One Intermedlatc& Stiffe ' , 

, 

} 11.1 
s::: A'$ ~ area of intermediate stiffener~ Fig. 11.4b. · 

, 

(2- Whetn S < bol~ , 
--r la ::: { [50 (bolt) I 5] - S{l} ttt 

The effective width for the..flange is determined as: - .' 

.-::p be =: p b acoording to Table 2..3 with the followjng ~
 

~ kcr =3 '{15/1 2I )112 + 1s 4
 
. . 

The reduced intermediate stiffenerarea is calculated 11..8 . 
from: 
As =A's( IsIia ) S Ats
 
Where Is us the moment of inertia of the intermediate
 
stiffener about the x-x axis, as shown in Fig. 11.4b.
 

Q- .' When bolt ~3s) 
. ~ ;2:= { [ 12f(bJtl l S] • :l8S} td! 

The effective width for the flange!s determined as: 

-+- be ::: p b according to·Table 2.3 with the following k., . 1m . 
-4a' kG' =3 ( Is IIa) + 1 s 4
 

A$ '= A9~ ( 1$/18 )S A'$
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rength of member in contact with fhe screw head 
.J 

11015..3..3.2 Shear in Screws 
." ." 

.' . The allowable shear stre ngU~ of the screwshall be provided by the 
screw manuracturer, • 

For screws whfch carry tension, the head of the screw or washer, if 
.' a washer is provided. shaH have a diameter dw' not less than 8 mm. 

WashersshaU be at least 102 mm thick. . 

The alfowMle pull-out strength. Priet• shall be cetcclated as follows: 
, 11..43J.-~ .Pnet =IUS te Ii 1""2 : . 

Where t, is the lesser of the depth of penetration and the 
thickness, t2 

11.15.3.4..2 PuU-Over 

The as 
follows: ~ 

!A~Pn'f:,v=O.5 1'1..44 

allowable pull-over strength, 

Where dw is the larger of the screw head diameter or- th~ ~~~~.~.r 

---udiameter.and-shall ··be ~taken -not .. ~arger -than -1 -?~rn .rD. . . .. . ... ....__.._._._: . . _ 
_ __ _ _ . •. • .. - . . .. . . . . I ...: 

__--><c..old.=Eo.rm.e.rLSactions ?OQ · ' . 
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of fasteners shan not be less " ' 

~f:· · 
· u 

. a.. 
The distance from the center of. a fastener to the edge of any part {-:; 

sh~1l not be tess than 3d... if 1he connection issubiected toshear force 
'

" : 
,In one direction onlyr the minimum edge distance shall be 1~5d in the-
direction perpendicular to tnerorce. 

11.15.3.3 S he f311T' 

11.15.3,,3.1 Connection Shear 

The atlowable shear strength per screws p~$, snau be determined 
, . as follows: ' 

Fa t2/t1 < 1 .0~ Pns shalf be taken as the smallest of: 

, 3 1/2 
Pns '=1..4 ( tz 

>. 
d) FU2 

Pris :;;: 0..9 t1 d Fu1 
" 

'P n~ ::: 0.9 t2 d Fu2 
'. 

, ~
 
For t21t1~ 2.5 1Pn s shall be taken as the smallest of:
 

i' _ f" 

.unmum Edge and End Distance 

11.15.. 3~1 Minilnum Spacing , 

11.41 

} 
. to·~~··8·~ .. -¥}l.sk? 

, YlS \ . 

. For 1..0 < t2/t1 < 2.5, Pn 

between the above tw 

. 
Screw diameter (em).
 

Where:,® :: 
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