Design of columns

COLUMNS

(A ) Short columns :

The columns is considered to be shot if

A< 10 (unbraced )
A< 15 ( braced)

where A is slenderness ratio

T

Where

H, :is the free space between beams bracing column in

direction considered .

b,t : column dimenntions .

K : factor.

Short columns can be designed as either tied or spiral :
(1) Tied column design :

P =0.35f., A. +067 f, A, (ultimate )
P=foA:.+044 f, A, ( working )
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Design of columns

Then assume A, =.008 ----.012 Ac
Get Ac then assume (b ) to get (t)
We have Ac so we can get As .

--If we used st 36 And fcu 250 and assumed As =.01Ac
the equation will be

Ac=p,/111.32  (ultimate )
Ac=p /75.84 ( working )
( 2 )Spiral column design :
This column should be circular .
(1) pu=0.4f,A+0.76 f, A;. ( ultimate )
P=114f,A.+051f, As. ( working )
(2)p,=0.35f., A+0.67f, A;+1.38 f,s, Vsp.(ultimate )
P=f. A+0.44f, A; + 0.92 f,s, Vs, ( working )

.Dk.Asp

(3)VSp - pitch

Get ( pitch)

Where :
A, : area of cross section without cover .

Fyep : 2400.
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(B ) Long columns : -
If A:>10 ‘ ( unbraced ) t

If A:>15 ‘ (braced )

If A, > 10 ( unbraced)

If Ap > 15 : ( braced)

If the section is long in one or two direction there
will be additional moment can be calvulated by

MX.qq = P..0; Where & = AZ.t/ 2000
And
MYaga = Pu.0, Where &, = Ay,°.b / 2000
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Design of columns

In this case we may have initial and additional
moment so we have to compute equvilent of

moment .

* |n case of Braced columns :

(1) Minitiar /' Magdditional

Mx Final is the maximum of
(1) Mxz
(2) My1 +Myaga / 2
(3) Mi + Myadd
(where) Mi=0.4My;+0.6M,, 20.4 m , M is the bigger .

And if It was (double curvature ) we take Mx1 (-ve).

(4)Pu . emin where e min is the min of 2cmor .05t.
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Design of columns

( 2 ) M initial 1 M additional

M, final is the max. of
(1) My agq
(2) Py . €min

M, final = M,»

Now we have Mx , My This is called Biaxial
moment and should be transformed into
uniaxial moment .

Get (%) where t™ =t- cover

(%) where b =Db - cover

Mx My . -
|f - > = ‘ design for M,

Mx'=Mx+[,8*My(£)]
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Design of columns

My Mx . .
or If —=>— ‘ design for M,
_ b
M, =M, +6 %M, (2)]

* In case of unbraced columns :

F\"/‘ \ " ; \\/' [\,,/‘ }
|~

| e

M, final is the max of
(a) My +Maqa
(b) Py - €min

And so on M, final .

After that we transform biaxial moment into
uniaxial moment as we did before .

*Design of sections subjected to (P, M) :
(a) if e/t<0.05 where e = M/P

Neglect ( M ) and design for ( P ) as short column .
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Design of columns

P
Fcu.b. t

=0.04

(b) if

Neglect ( P ) and design for ( M ) Only as beam .

P
" Fcu.b.t

(c)ife/t 2 0.5 > 0.04

es = e + t/2 -cover

M;=p. e

And use this moment for design as beam.
(d)if 0.05<e/t<0.5 wusel.D

From charts we get (0 )

p=p fo 10°

As=lUbt
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