Axially Loaded Short Columns.

For Unbraced Column. IF A, 5< 10 The column will be
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Types of Problems.

Type @ Given : P, . P, . Ezu ’ Fy
Req : Design The Sec. (Get A, , Ay)

Solution : || D _ 0.35Ac Fc‘:u"" 0-67AS F

U.L Yy
P -14(L)+1.6(LL) =y N
A A
Take =82 _1.0% —> Ag- ¢
H 4, *= 700
. A 2
X PU.L.= 0.35A¢ F,, + 0.67 (ﬁ) F;, — > Get A¢c = V'mm
R GetA3= ﬁ:/mmz
100

— IF the column section is a square (bab)

Ac=bz b=\/Ac

cool 0. oY LB, Mo G B Y D

— IF the column section is a rectangle (b.t)

Ac = bat Choose b =250mm _%¢t _ - %"

;oo M 0. 0S¥ Gl s Yo, pe JB Y T
e LAl dled Guds gn Sgecd) Clad S B A Yo, ol D AT Jady

IF £ >5b ——> Increase b (take T = 4Db)
and then get b*t=b*4b=Acg_et>b=\/mm

t=%> - Vmm

— IF the column section is a circle.

2
A, D _Get . D_ \[44,
4 T
ool A 0. oY CB, ML pe B Y D
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Example.

Dat
=2 F _ 25 MN\mnit , st 360/520

cu
P,,- 2000kxny P, ;- 1150 kN

Req. Design a (Square » Rectangle , Circular & Hexa.gon)

Section For the column.

Solution. P _ 1.4(2000)+ 1.6 (1150) = 4640 kN

U.L
Ac
100

: _ Le
- B =o0354c F .+ 0.67 (,00) F

Take ].l———iO% —> Ag-

4640%10° — 0.35 (Ac) (25) + 0.67 (;3,—3) (360)

—> A - 415696.1 mnt Ag_ 4156961 _ 4156.9 s

100

* For Square Section.

18 $18

b=\/Ac =\415696.1 = 644.7 mm  Take |b - 650 mm

—650——
7 ¥\t
2%18
650 2%18
ERANWZIRY
54 8\m 6#18

||
S'=120 mm
* For Rectangular Section.
Ac - 415696.1 mm” Take b =250 mm

st Ac _ #415696.1_ 16627 mm

—_— — =

b 250



t >5b ——> Increase b (take t =4Db)

b«t=0b+5b=415696.1 g_et, b=288 """, |b=300mm

t-

_._

AN
7

7 7

7

* For Circular Section. A

4715696.1_ 1385.6 mm |t =1400mm
b 300

9418
250
9#18

A, Z—D
Take | D) = 750 mm

take

1400 |

[_HHHHHO

2

c =415696.71 mm

* For Hexagon Section.

D- \/4(415696‘ 1) _ 2w 5 mm

18¢%18
56 8\m S=122.2 mm

Area of hexagon =

7.5*\/?*142 iL

\

AC =415696.1 =

5¢ 8\m

1.5*\/?*142—» L = 400 mm

- I~

/>S=116.6 mm



Type @
Given : FP,, . P, Ezu ’ Fy ’ AC

Req : Design The Sec. (Get Ag)

Solution :

=1.4(DL)+1.6(LL) = v N
PU'L; 0.35 A, Iz’u + 0.67 Ag F;/

A
Get Get _ 28
Check l'lmin = 0.8% Ac(required) OR 0.6 % Ac(chose’n)
IF HW<o6% Take |\ =0.6 %

IF o06%< l<08% Take (A =0.8%

Check - 49

maox Interior col.

5% Edge col
6 % Corner col.

IF lJ,>lJ, Take l,l:l,lmam Get Acm

=035 Ac,,, F + 067 (U Ac,,,)E,

U.L. cu

Get Get



Example.
Data.

E - 25 v\mnf , st. 360/520
P,,- 1500kn , P,, - 1000 kx

Req. Design an interior Column.

~ IF the column, (450+1100)
(450+ 700)
(450+400)

Solution.

= 1.4 (1500)+ 1.6 (1000) = 3700 kN
* For Column. (450+1100)

2
Ao =450%1100 = 495000 mm
PU’L'= 0.35 A, }zu + 0.67 As F;/

3
3700 % 10" = 0.35 (495000) (25) + 0.67 Ag (360)

. As - — 2617.1 mm®

lvl- —R2617.1 _ _
= A, = 495000 =~ 0.0052 = -0.52 7% < 0.67%

** Take l,l,:O.G % —» AS‘ =

¥ 495000 = 2970 Mm%

16 $16
A A"B B 1100 mm—
7916

NI VY |V 4502¢16@ [ﬂ % Ja-m0
7#16

5%8\m o S=175 mm

100

N\




* For Column. (450+700) Ag= 4504700 = 315000 mn?

—035A F 1 o067 Ag F

U.L. cu

“ 3700%10°= 0.35(315000) (25) + 0.67 Ag (360)

v As —s9127 mnl 16 # 18

g H:Z = =0.0124 =124 % ~ M UM

|——7 00 mm |

- —72518 _
P T
5% 8\m 7418 k A

S'=108.
* For Column. (450+ 400) Ac_45(;0::012m: 180000 v

- P _035A F 1+ 067 Ag F,
. 3700%10 = 0.35 (180000)(25)+ 0.67 Ag (360)

. A As 88101 _ _
g =8810.1 mm ~ Wb 1. = 780000 = 0:0489 = 489%

..|,|,>|J.mm cTake b= =40% - Ag-H  «Aq -F£Lidg
L= 035 Ag F +06‘7(m)*‘4 E,

" 3700%10 = 0.35 (A, ) (25) + 0.67 (£2)* Ac_ (360)

“ Ag, =201108.8 mm’ > (450+ 450)
As - %9, 201108.8 - 8044.35 mni [18 $25

100
—450 mm—
(7}\ | g2
/ 2426 y %
\7/ 4502 $25 | S=100mm
2o\ N A
5¢8\m‘ 825

-

S=80 mm
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Axially Loaded Circular Columns. a5 313\ oaec|

Circular column with tied stirrups.

dladie LBl SULIS o3 B10 Jgae

P =035A,F, +067 A F,

min. no. of
bars is 6 bars

Av
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Design of columns

s o puladl) a8 g ooles) Bhes Sgeed) ple Jaodl Do
Steps of design

Given
2
f, = ———N/mm
fy = —— N/mm*
P = —— kN
u.l.
Required

Dimension of column & Area of steel needed (Economic section)

Solution
B, =0.354, f,, + 0.674 f,
A 3 A dsnme Loy WUoleal odn
A
1) Assume W= As = (0.8—1.0)%

C

Ag = (0.008 — 0.01)4,
2) From the main equation get the value of A .

B.1=0.354, f,, + 0.67(0.0084,)f,

2
A =——— mm

3) Find the dimensions of column

Square column Rectangular column Circular column
_pR - ] _TC ;2
. =b b . gwven A, —4—d
b=——— mm A, =b*t
d=——— mm
t=——— mm


Taha.Ibrahim
Rectangle


250 mm pe JB ¥ sole gyl 5 Jebiiaed) 9 gaed] (oye o das¥
300 mm oe Ji ¥ sole gl ogecd) s Lol
50 mm J) liclas dn ogeedl b des

4) Find the Area of steel
A_=(0.008 — 0.01)*A_ =——— mm’

5) Calculate the number of bars
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Note C.J.JMJJ. Jl Las Hht 5 sae s WS

Economic section A LS 131

Ww=707%
616 or 918 o ol Jslbo

Example

A =2341 mm?>
S

201 mmi= 1016 ol

2341

Number= 07 11.6 Use 12 #1716

Min. Dimension A LS 13)
“ = 4.0 or 5.0 or 6.0%

025 e ol Jsbo

Min. A aacs S 13

o=
I
S
(O))
o

812 s o Jabw
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How to check As :— o

min.

— > 0.8%A, —

req

min.

TSNP

> 0.6%4, «—

chosen

Detail of RFT

e 100 o ST aaiey BLsad IS 131 LS Gadlite Gaaes JS dayy g 1 ]
i) Flewed) G Blaad) col8 130 || ddlia) L) u Bludl colS 13
150mm<x<250mm r<150mm

. 150<x<250 . . . 150

NERVIPRRNEIES ”’1 11

r»o Yo t_aLh.?\J‘ E/Z\A.& U’° ».L’».\.'NJJ CO’UQ?"-” ».L:>~§..3 -
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Example on Detail of RFT

1200-50 _

1792 mm > 150 mm
SLES Flwd) JS Ly o
Opdeleio (unlall (48

6

SO Loy (el 2y

[ 1200 i
‘_ ° ° ° ° ° ° ° % X
370
.
————71200——|

S
S

Z

[ 1200 i

18000

7] r 7)

3]0;
[

7 “
SGSI ol,50 J
| 850 | —
T $x:w_733mm<150mm
250
‘_ ° °® °® °® ° °® ° ‘;\Sbjéﬂ.u.’d‘)::’jtﬁ*u_la.:)b
|
| 850 |
— 7
‘ '] ] J ‘A
O 850 | :w = 133 mm < 150 mm
® @ ® [ ] ® ® ® —l- .
Yy S = 9 = fPad
400 | JL = C G
’_ « o o :w:775mm>750mm
-2 SUS Flawdl JS Ly w
pdeleio Haalasl (o8
| 850 |

16



1) —300—

8012 31:0 Ej j

—

x:w = 125 mm .
2) ——400——
200 | . — x:# = 175 mm > 150 mm
° ° ° thi: tLE"*’y‘ (JS‘J‘UJ {‘3'3
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SU L) al a2
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Note

gl dac ) (g3

ilpliiaed) odac ¥l Jio dulnlo SbIS g 3

min ¢=300
. _[455 :\73.}_)\.& od.x‘j .‘.\_‘35&-9‘0:’ {)SJ 9
Note
Interior col. W o= 4% ot laws Jsec
Edge col. K - 5 % S b 3 gac

max

max

Corner col. | - 6 :ﬁ &S, 3 gac
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Example

Given
f = 25 N/mm?*

cu

= 2 P = 2400 kN
fy 360 N/mm

Required
1) Design column as Square section  (economic section)

Solution

P =15P =1.5*%2400=3600 kN

w.l.
A
Assume M:A—S =0.8% | :0.008AC

S

C
P, =0.354 [ +0.67(0.0084)f

u.l.

.2 3600* 10° =0.356* AC *¥R25+0.67* (0.008AC)* 360

A =837091mnt [ A =0.008 * 837091 =2697 mnft

| |

Slaadl gaen o Slibe (55 O v goedl Sseedl oY
¢ ole Lot L% FLwd sae 35U

4 =b° b = /AC =+/337091 =580mm ~600mm

Use column (600* 600)
| 0.60 |

508,/m . — 016
2916

> 2916

2916

\// B 5016

19



Example

Given
f = 25 N/mm?*

cu

= 2 P = 2400 kN
fy 360 N/mm

Required
1) Design column as Rectangular section (b=350 mm)

Solution

P =15P =1.5*2400=3600 kN

w.l.
A
Assume M:A—S =0.8% | :0.008AC

S

C
P, =0.354 [ +0.67(0.0084)f

u.l.

.2 3600* 10° =0.356* AC *¥256+0.67* (0.008AC)* 360

A =837091mnt [ 4 =0.008 * 337091 =2697 mmt

|

Ac 337091
=h* ° = = - =
AC b*t ot 3 250 963 mm

1000 mm

Q

Use column (350%1000)

508,/m - 1.00 |
2 | 60716

7/

0.35 2016

6016

20



Example

Given
f = 25 N/mm?*

cu

= 2 P = 2000 kN
fy 360 N/mm

Required
1) Design column as Rectangular section (b=350 mm)

Solution

P =15P =1.5*2000=3000 kN

w.l.
A
Assume M:A—S =1.0% | :0.07AC

S

C
P, =0.354 f +0.67(0.014 )f

w.l.
.- 3000% 10° =0.35* A *25+0.67*(0.014 )* 360
A =268769mnt [ A_=0.01*268769=2687.7 mni

|

Tele el LB FLid) sae 350

Y =1.5%/3 ®° L b=321.6 mm =~ 350 mm
12618 508,/m

21



Example

Given
f =25 N/mm?*

cu

fy = 360 N/mm?* P = 2000 kN

Required

1) Design column with min dimensionas
Rectangular section (b=250 mm)  (Edge col.)

Solution
sl e dolise S| r,l_x_;:_a_wl_; Las ges sl adl o dlise 3! ARER I Y

Assume L =0 =5.0% A :O.O5AC [J Edge col.

max S

P, =035A f +0.67(0.054)f

u.l.

.2 2000* 10° =0.35* A *25+0.67* (0'05‘40 )* 360

A =96108 mnt [ A_=0.05* 96108 =4805 mni

|

A —b¥t it =Ae 96708 _ 39443 mm
c b 250
~ 400 mm
Use column (250%400)
————0.40———————|
7) [N 4925
//
0.25 2025
| 4925

508,/m

22



Example 0.60

Given i
f, = 25 N/mm* 0.25
f, = 360 N/mm*? L
Required
1) Design given column in 3 cases 1) B, =250 kN
(cormer column) 2) P,=1500 kN
3) B,=2500 kN
Solution

Case 1 (B, =250 kN)
P = 250*1.5=375 kN

w.l

P, =0.354 f +0.67A f

w.l.

875 *10° =0.35*250*%600) *25 +0.6‘7*AS* 360

A =—ve sl dad S8 0 puaid wpan plisg ¥ pladll (3l
A = A, =0.6% A, =0.006%(250%600)=900 mm”
S min chosen

0.60 i

I 4912

4912

508,/m

23



Case 2 (B,=1500 kN)

P = 1500*%1.5=2250 kN

w.l

P, =0.354 f +0.67A f

w.l.

12250*10° =0.35*250*%600) *25 +0.67*AS* 360

A
A =3887 mm” L p=t =259 7
16618 i
Mm'l; M < lJma,ac 0.K.
0.60 i
7 - [ee 0 o 7018
7
0.25 2018
B o o o 7918
508,/m

Case 3 (B,=3000 kN)

P ;= 2600*1.5=3750 kN

Uu.

P , :0.35Acfcu +0.6’7Asfy

u.lb.

.3750*10° =0.35%250%600) *25 +0.67*AS* 360

A
LA =10105 mm® .- = 2=67 % >|

S max

C
.~ We meed to wncrease dimension

Assume L =0 =6.0% A =0.064 [/ Corner col.
c

max S

u.l.

P :0.35Acfcu +0.67(0.06’Ac)fy

.2 8750% 10° =0.35* A *25+0.67* (0.0624C )* 360
24



A =161485mnf A = 0.06*%161485 =9689.1 mnt

| |
Ac _ 161485

A =0b*t cto= = 645 mm
c b 250

~ 650 mm

Use column (2560*650)

0.65 |

° ° ° T 9925
0.25 2025
B PY Py ° PY 9425
508,/m
7/
7/
AN

25
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