Long Columns.

For B?‘aC,esi;m_&QQlum& IF 10 < Ap< 23 } The cohumn will be |

For Unbraced Column. IF 15 < Ap<30 ( Long Column

Buckling zlesY!

(Buckling ) cles] U Sass Ly Axial Force o] osee (o e3 !\33"
(M di) additional moment 5Lo) pre dade 55 0 secd] oF aiess
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Buckling
In side Plan.
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_Inside Plan. s 3 pleny) Suasy

Moment due to Buckling. (J.Madd‘)

morment 1 slsd) oosedl 52 ()

moment 1 siled) soxed) 52 (b)
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2000
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Outside plan. ‘d_,L soyee gl Yl Sasy
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Long Column ('»slbidl 3 gacd) (g5 dog 13] 1A
RPN SERRT/INUCE (N A-HIRENE

S | N
By Eng. Yfﬁf:;‘serf I-Leathy. Page No. 23 &



IF i & Madd. a,t‘ rthe same direction.

M = Me;ci.'+ Madd.

des.

Where M t.&Mddd.

exr
depends on the column end conditions.

UnBraced Columns.

% L7777l 77777 77777
ﬁ M add. M add. | M add.
% Broced Colummns.
M add.
Y. 2 NE

3
: A.
- M, add. “*7]% add.

ﬂ/[adal J“Madd“
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w 1- Determare,

2 _ Determane,

. Steps of desigm For Columns. (H{)M t) (;wen’

[F the colummn is braced or unbraced.

the end conditions at top and bottom
of the colummn. ( i.e. Fized, partially Fired, hinged or F?”ee)

to get the Factor (K).

3 (et the clear height of the column (HO)
and then calculate the effective height =K« H,

4. Calculate the slendermness ratio (Ab) For the
two directions (Inside plan & Outside plan)

To get, IF the Column is short or Long.

5_ For short column, Ma'dd.::zero

and Designed under by &M,
M

6_ For Long column, calculate “Fgqq.

«IF M, & M, ot the saime direction.
) Mdes. =4 e:ct.+ Madd.

Design the Column under B & Mgy,

« [F M

ext.

& M, ore perpendicular to each other

he Column under double moment

PU s Mext.&Ma,dd

te

Design t

7_ Check the code requirements For concre

dimensions and steel bars.

o - . j B
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Fxample.

Data.

F_ 250 kg\em”
CU

E, = 3600 kg\em’

B, =180 t
Unbraced Col.
Req.

Design the column.

Solution.

Choose one direction to be

In Side Plan, then the other
direction will be Out Side Plan.

InSide Plan.

Upper Condritiomn

Lower Condition

Case @
Case (1)

Egyptian Code Pages (6-50,51) K=1.3

H,— 4.6 m
t = 0.60 m

_ K+«H
At ;

0.60
CJo InSide Plan

—3 Short Colummn.

o No Buckling —» No Additional

Moment

/69/ Unbraced Col.

17
i i
0.4 _«%2 ' U 4(
4.60 0.6 '
0,8+ 0 oy
j
g

Inside ploan
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Out Side Plan.

Upper Condition  Case (1)

Lower Condition.  Case ()

- Egyptian Code Pages (6-50,51) K=1.2

H,— 45m

0.25

2 2
_(Ap) b _ 216025 _ 0583 m

2000 2000

add.

Design the Sec. (25% 60)

{

' WM/}W,}W”M&'M: 1
/A r

0.5 7
I

i

|
[

4.50

Outside plan

‘imoment U yleadl Soyedl 52 t

il golo

T =25 cm.
b—60 cm.

B, =180t

M = My=10497 mt.
[0 2
N 180
% = %‘?20583: 0.2332 < 0.5 U532,

- Px& =180 % 0.0583 = 10.497 m.1.

B}/‘ E?Eg. Yasser E@LQQQ&};’ S
N

A 10.497 m.
b
N +1801
T |
0.60———
{.D.
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§x25‘“10 — 0.6 Tke, = 0.7 M5€, Tables Page 21

25
N - é»,,.am_,.. L |
v o L8810 = 0.48 .
i F. bt 250+60%x25 } P |
¢ ° = 6.90
S My 10497410 _ 440

Fiuph t? 250+60+25°

N ._5 “5
As-As- [\ but=LcFox10 *bst =6.9,250,10,60+25=258750m"

As, . =As; As =51.76 om?

A, = 025+0052 Amaz o byt
™min 100

= 025+ 0.052 (21.6) , 6oy 25 =20.65¢m < As,
100 |

As-As- 25875 cris

Fa >
* e il e

%

§ .60
g —% ) % THR2
0.25 ?
| . T2
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Faxample.

Data.

F = 250 kg\cm2
CuL ’

]J?’J__,_ 3600 kg\cmez
Unbraced Col.

Req.

Design the column.

© Solution.

P,-70+15 =851

My-M,_, =154+3.0 = 45 m.t.
. Check Buckling.

~I

@ Inside Plan.

[0

~!
~

T Case®

[ ]

Upper Condition Case @2
, . k=22
Lower Condition Case (1)

i 3.0 ]
P,-70 tl P15t
P
3,0 ,,w(f’é"‘_lof),)
5 Z
(26%50)
1.0
3.5
o Z

@ Outside Plan.

~4-L

Upper Condifion Case @2

Lower Condition Case (@)D k=17

H-7.5m H -3.5 m
Ny = 22575 — 165> 10 | Ap= 1:2%35 — 12> 10
QO o
1.0 0.35 i
Take the bigger value of /\\b — 716.5 (Inside Plan )
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2 2
_Qeyxt _ 185% 1.0 _ 0136 m

2000 2000»
= P+& =85%0.136 = 11.56m.1.
add. -
, , 45 45
N VMdes. = Mext.+ luadi | \_: 45 \
45
M =45+11.56=56.66 m.i
des.
: /. O0—— n
T e | -
1 - 457 56.56[““7’””’"

0.35 t
; 45+11.66 11.56
! L———” J =56.66 m.t.

Design the Sec.

o M _ 5656 _ 665 m . E= 0.665 _ 665 > 0.5 32> €
N~ 8 t 1.0 |

, 1.0 =
es_.-.-e+.}g_ ¢ = 0665+ L2 005 = 1.115 m

Moz Nu @y =86 «1.115 = 94.775 m-t.

- )
94.775 10 C, =2.886 —> J=0.728
250+ 35

95:01

A M, Ny.. 94.775 +10° 85 +10° 0015 am?
. 8 _ - — - — .
JE, d (E\B,)  0:-728+ 3600+ 95  (8600\1.15)

Take Ag=Ag=10913cem?
As, = Asy As = 21.8260m”

0.25+ 0.062 Amaz 4 byt

man
100
2
W , 554100 =38.78 om’ > As
- 1.0 &
AS\:AS — Agpin = 19.39 o

2#18 | ==

ﬂ) 2o
&
\Z\?
6 #22 |Frv

2 #1713
213
6 B22

s
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Corcular Colummns.

2L gl odec V)

Buckling in Circular Columns.

Unbraced col.

v

Short Col.

f\\b< 8

Buckling 0o ¢ ¥

IF f\b> 18 Fiokting

Where

Abis the slenderness ratio

_Unsafe

WG

v

Long Col.

8 <ApL 18

Buckling Jo- ¢

Increase D

Braced col.

C

Short Col.

Ap 12

IF Ay > 25

v

Long Col.

12< Ap < 25

Unsafe
___._._._.__~>
Buckling

A

~K*HO

b=

D

Buckling Jo- ¢

Increase D

*Ho Clear height of the column.
* [ = Constant depends on the wpper & Lower
Conditions of the Column.
Egyptian Code Pages (6-50,57)
Upper Eraced Columns Unbraced Columns I
End Lower End Conditions Lower End Conditions |
Conditions| (Cage (1) Case (2) Case{3) Case (1) Case (2) | Case (3‘, :
Case (1) 0.75 0.80 0.90 1.20 1.80 1.60
Case (2) | 0.80 0.85 0.95 1.30 1.50 1.80
Case (8) 0.90 0.95 7.0 1.60 1.80 ——
Case (4) — e — 2.20 —— e
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