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1-Axial Compression Force. <ys~ ko 43

2—-Axial Compression Force & Bending momendt.
A LPRY r}.ﬁ 9 ‘b“‘)w-la.'&;o g‘gs

3- Biaxial momendt. 20l 8 sLadl pore 9 490 Latuo (o

Design of sections subjected to Axial Compression Force.

PU.L.: 0‘35AC Ezu+ 0°67As Ff;,

F,=14®DL)+1.6(LL) = v~ N
A Area of Concrete = vy~ mm
As - Area of Steel _ v/ mnt
Ezu V" N\mm”

Fy = v Nmm?
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Details of Reinforcement. RFT. zaluil) Jaolis

T toaac¥) g3 guoly)l wasdl a8
.d.wT)J' (I.A.‘AJ' O° s> ‘|-4—‘=-\J““ -\

‘Buckling zless¥d) go ax3ld) pg5ed) o lds -
o9 ST 2Ll e sl pgnedl pslis - W

St
ety L ALEY) e w3l Slolan Yl aylis - £

st sl Jul85 gle Jacs -0
e S e S gecd) ST gans =T
A gecd) L glaead) 00y fle Jaes - Y

C,.\JM‘.;J! Jao L85
min sl s2ac™l o8 s agus Jst —

- M= 0.8 % o R
Borin ™ Toiegurea; 027 aosllaadl wlopadl anbis o 7 55A

-_—

l,l, :M = 0.6% ollacdl aslisyadl asliae o / <571
min Ac(ohoaen)

u =M d,wowgg'dﬁcﬁlﬁwﬁ_
max Ac

Interior col. um - 47 \:H:A oy 9gec

Edge col lul-m= 5% @Sl 9 gac

Corner col. lulm= 6% m G5y Sgac
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Steps of Design of axially Loaded Columns.

Type @ Giwen : PD.L. ’ PL.L. ’ Ezu ’ Fy
Req : Design The Sec. (Get A, , Ag)

Solution : P
U.L.

=035A; F +067A5 F,

. =1.4((DL)+1.6(LL) =y N

A A
Take 3:1.0%—>A=—°
K- A, *= 100
A
PU’L.= 0.35A¢ F“m+ 0.67 (ﬁ) F;/ ——> Get Ac = \/mmz
, Get As = A_ \/mm
100

— IF the column section is a square (b«bd)

Ae-b® o bo\Ag

sl 0. Y ol Yo, oo B Y b

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

Ac= b+t Choose b =250mm _C¢t t=%’

coalyll A 0. oY CLB M vo. e JB Y T
c sl dleld Guds 9o Sgecd) dlad S g M Yo, ol D anT Lay

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

t=%c = Vmm

— IF the column section is a circle.

2
A, D _Cet . D- \[44,
4 T
ok vy, . Bee
coolbyll AP0 oY oy ML e JB Y D
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Example.

Data.
—— F _25 N\mni , st. 360/520

P,,- 2000knv P, ;- 1150 kN J

Req. Design a ( Square , Rectangle , Circular & Hezagon )
Section For the column.

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

U.
Take |.l=£=1.0% —>A3=ﬂ J

A, 100
Ac
KX PU‘L.= 035 A¢ F, + 0.67 (m) F,

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

2 J
g H15696.7 _ 4156.9 mni )
100

* For Square Section. 18 $ 18

—> A¢ - 415696.1 mni . A

b=\A; =\415696.1 = 644.7 mm  Take [b = 650 mm| =
90— J

- 6#18
/ y ‘ 2%18
650 2418
L |22

5¢8\m 6418

(.
S=120 mm
* For Rectangular Section.
A 2
c =415696.1 mm Take b-=250mm
S
st Ac _ 415696.1_4662.7 mm
b 250 J
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¥~

t >5b —> Increase b (take t =4Db)
b=

bet=Dbs5b-=415696.1 9%

N

take

_>

288

b = 300 mm

t - Ac _ #15696.1_ 13856 mm |t =1400mm) J
b 300
E A ~ 1400 |
i 7] 9¢#18
[T 1T [T
9418

16'9 J

* For Circular Section. Ac — 4156961 mm
AC_ ZD > D- \/4(4156‘96‘1)_7275mm :
Take | D = 750 mm J

18418
59 8\m‘ S=122.2 mm ‘
* For Hexagon Section. J
Area of hexagon = 1.5+V3 «L? \
ey
Ac - 415696.1 = 1.5«V3 + L’ |L = 400 mm |
-1166mm J
-
4\00 ,
56 8\m
<-400-—
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Type @

Gwen : PD.L. ’ PL.L. ’ Ezu ’ Fy ’ Ac

Req : Design The Sec. (Get Ag)

Solution :

P -1.4(L)+1.6(LL) = v N
P =035 A, F + 067 Ag F,

UL cu Y
Get A 2 Get = ﬁ
—» Ag =y mm T » Ac
Check umin = 0.8% Ac(required) OR 0.6 % Ac(chosen)

IF  H<oe6x Take Ll =0.6 %
IF  o06%< l<0.8%  Take W =0.8%

Check - 4

max Interior col.

5% Edge col

6 % Corner col

IF UW> MU Take l'l:l"‘max Get 4
AS: * A

C
max new

Crew

P =035 Ac,, F + o067 (W Ac,,) Ly

U.L cu

Get Get
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Example.

Data.

E - 25 \mnf , st. 360/520

P,,- 1500kn , P, - 1000 kn

Req. Design an interior Column.
IF the column, (450+1100)

(450+700)
(450+400)

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

2
A =450%1100 = 495000 mm
PU.L.= 0.35 A, ]Su + 0.67 Ag F;/

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

Ag - _ 2617.1 mmd®

As - 2617.1
|,l.= A, = 495000 =—0.0052 =—-0.52 % < 0.6%

<. Take p.:o.s % —>» As = % * 495000 = 2970 min
16 gZ 16

A . —1100 mm———
A B 7168

NIV [ V7 45022”16@ [ﬂ ﬁ | Soa
7416

5¢8\m o S=175 mm
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* For Column. (450+700) 4 2

v P

U.L.

c=450%700 = 315000 mm
=035A F 1 o067 Ag F

cu

~ 8700+ 10°= 0.35(315000) (25) + 0.67 Ag (360)

o Ag

2

=3912.7 mm’ |16 18
Ag 3912.7
I —m—00124 =1.24 7% °°lJ'm'm< IJ'<IJ'

|7700 mm |

(V\J \/%4'_7%9 AN

Oy

S
N
ANY
=y
®

52 8\m 7918 N o

* For

S'=108.8 mm
Columm. (450+400) A . _ 450 « 400 = 180000 rrun?

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

~ Ag -

8810.1
— 8810.1 mnv = As = =0.0489 = 4.89 %
l'l’ A, ~ 180000

l,l,} l,l.mu < Take l,l_ umaa;:: 4.07% - Ag- l’l'max * A‘;uw = % * A%ﬂv

L= 035 Ag F+067(%)*A F

Yy

s 8700+10° = 0.35 (Ac,,,) (25) + 0.67 (£2)*x Ag_(360)

« Ag
As =

- 201108.8 mni —» (450+ 450)

0 4 201108.8 = 8044.35 mni (18 %525“

100

ol | N
5¢8\m‘ 6425

4502425

—460 mm—
Z\ | 6p25
/]
J pd ’ e _|S=100mm
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Axially Loaded Circular Columns.

e ¥

PO RV IPRS

@ Circular column with tied stirrups.

aladie G\.»“JSM [l

th‘,J GJ:’"J "‘.9“"’
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P =035A,F, +067A;F SE
min. no. of 11 117
bars is 6 bars
- T T T _V\\ i
Av [T v4 J
Jadd 45\?)& UblS P L —H—H~
Sec.(A-A) KT TN )
@ Spiral Column. 4,3l> SGS 43 510 9 gac J
F =035AF, +067 A, F + 1.38 Vsp E
Cove':;t: 320 mm @ J
Ak = 'Dk Sdoal! d.’\Lw)ﬁJ' tugg.” 17\.13 d Lo ’";><
4 a g3lad) B o plas =L
()
Vop=(TAep D)/ P ot o) pall g5 spind] po 4 T
Asp=4.“,s,y,.n G plae 4l P || 41=L/
(80-80) mm T |
Ey =860 N\mnf &8 waod F, 3 \,;; J
\J_
or||F,=1.14 (035 A, F,, +0.67 A  E,) @ /
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Design of Sections
Subjected to M, N

Bending Moment & Compression Force

Steps of Design :

1 — Get Dimensions of the section. (bxt)

2—Check IF N neglected or mot.
3_ Get Reinforcement Ag, Ag

Solution:

1 — Get Dimensions of the section. (bxt)

Take b= ( 300 mm or 350 mm or 400 mm)
To get T get the bigger value of {;(Bending), ts(Normal)

M
— Get dy=,, /F"% take C; =3.5,J=0.78 (as R-Sec.)

cu

t 1= d,-/- cover where cover = 50 mm IF t <1000mm
=100 mm IF t> 1000mm

~GetlpTokg _As _ 499 . 4,_ Dbt
H=%e, 7 100
From PM; 0.35 Ac F\ + 0.67 Ag F,
2 I'-:LL.= 0.35 bty F, ,+ 0.67 Dtz E,
100
- |P =(0.35b K, +067bF)t rb*]
v~ \" cu™ TR0 s Ty ) V2 r

—_ to = The bigger wvoalue of tj & tz t

- t=(01.1-1.3)1, L

© Copyright Eng. Yasser El-Leathy 2009 . All copyrights reserved. Design of sections of Columns.
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2- Check:

NU.L.
W - IF K= F bt < 0.04 —> neglect NU.L.

and Design the Sec. on B.M. only as Beams.

U.L.

l(;;u b take C, =6.0 9 J=0.826( T—Sec.)
s L—Sec.

C=3.5, =Uu. - .
d:d,:@ M take C, J=0.78 (R-Sec.)

R-sec. ¢l ol yle M, N ¢lo prads Jass mraaill il 3
olelye qngd Lais M ele preas Joead N JI el 13) S
R—sec. or T-sec. glill 55 13

M
Get |€ = —2&
NU.L.

e
IF T <0.056 — neglect M

and Design the Sec. on N.F. only as Columns.

P =035dc fo,+ 06745 F, Take |L=1.0%

w P —ossAc F 4+ o067 Ac F

U.L. 100 Yy

A, A
Cet Aec, ds skl oda JLea| (Sao

© Copyright Eng. Yasser El-Leathy 2009 . All copyrights reserved. Design of sections of Columns.
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v”

 F K= DN

F., bt

SR

> 0.04 Design the Sec. on both N.F. , B.M.

{ 3_Get Reinforcement As, As

Use Interaction Diagram||ECCS Page (4-20)— (4-63)

Interaction Diagram. (1. D.) AK N,
 Fubt
{ moment U 5lsdl jo,edl o0 ¢ 0
\\A—-
; f ~
t tL
t |
“bu ~b | My,
{ T~ F. b
>

Fy,a,c S M vasy 4 pllad) asdiall waoul

Chart Key JsaxJ! plids Chart Key
5( Jolasdl 3 LD J) &lodio (o dndio JS b a2 |
’ TOXTX NRIVE PUMpY PRVSIPY JRPRVR [y RN JPCICER C v
‘ 240 o
-Fy= Type of Steel éggg py As
400 v
{ Ag < 0.8 Design JI ,0 Jad oasd L
T T As 1.0 /v Vgl osle g5y
/ — C t_ ZCo'ue'r “"?J'S’:Ji::‘“” OV TICRTRI ) t § \\§/
: “lL i
{ Example: T =800 mm \\\\$
"l = 800_100 _ 700 _ o oo Take o L\b\u'/
g 800 800 ’ -
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F,, bt
1.00 T $l y / , 7 >
N
S Fy -
1l KQ '/ y
0.90 1 o 4 v,
I ST A i =V
, S AR
0.80 ] riNe ; 7 o - A2 _ -
/ —_ R
/ N N '9/ ~ L [/ = 2 -
' NVARS 7 ViRN\4 8
00 70 ! I I / ‘\ y‘\ */! $ '/r /‘/
b ) /1 A
| / A NI/ 4 TN A A pd P
0.60 [ : AND AT Y d r
V. Z]
' L / pd \K/# N 4 \‘ /A N /'l/ X
0.50 " : N ,‘\’f‘/" A IS IRt i‘ - -
4 N N Z
‘ [ I' NG o7 SanNB E T :,/‘
N
/ ' WAV, -XA XA SN R 5o ~
0040 I ( 4 4 - y’
4 7 =
S N R e a s BT RRE
l’ / : g N PT N 7 C = N £
0.30 ’, I f Va7 A X1 > N>
ATy, / N, RN N > 100
. = 21
) 0.20 / /// A 4 ,;,/ A 1A — [ | —
iV g4’d A B J [ |
A A AT = e A
W45 A AT AT 1
0.10 T I77E2 7 — 7 l,_ 7
[~ =7 L —— -
— R
0.04 = ! I ERE A

3
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0.00 0.05 0.70 0.175 0.20 0.25 0.30 0.35 0.40 0.45

Ke

M U.L.

t

M- PsFx10"
AS: l»l + Dt
As - o+ As

R bt
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How to determine the design Method by using I.D.??

Fy9a9€ UA‘JSUJ.M; Curve J'dﬂdﬁd.c.g -\

K: NU.L. s K*tg — MU.L.

Fo,bt

oo JS e oass Y

Fobt®
C-«foyo 5o LS CJol_"iSJl dlady sasy f"’

Mo _ -
4 =
2
Fubt
© Copyright Eng. Yasser El-Leathy 2009 . All copyrights reserved. Design of sections of Columns.

Reproduction of these notes in part or as a whole for sale is strictly prohibited.

Page No. 15 W

U/\’Tnting is allowed for personal use only.
- 7 Y S Y



Y Y <l J\”g/

Curved 1 yle L, b ouihaddl sass —¢

A S ose 32 LS
/
(. J
Bl
) | & \\ Kb = Kbalomced
| N N
O/
Ky =02 == ———— N —
| / J
/ )
. / /
L >
min eccentricity ida® g (O Sus
y{ %__:0.05 0955 dladyll ods wic 4 J
; Balanced Failure J) i o b s 9

origin (0,0) JI s I jobs Jos O, b Oxikid) e -0
Zones LSJ' o Lad) f.o.aﬁa K) J

*e o0

) A Design JI d4,b sass
Zone A —» Design as
Short Column

Zone B —> Design as
Compression Failure J

Zone C —» Design as
Tension Failure

> 1

© Copyright Eng. Yasser El-Leathy 2009 . All copyrights reserved. Design of sections of Columns.
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MU.L.

7 s bl da® wasd ae
cubt

9 K*tg:

Zone A xc &.lal_’i'.di dda®y gy e

e poas 5 oment J) 3s>y Joad
Lis Normal JI

Design as Short Column J
using P,, ‘

; A VZVZVZVZVV vvm\ ZO’ne B BV &Iolﬁl” w JR’ Qe
VVVVVVVVVVVVVVVVVVVVVVV\;\ COmp’}"e SS ion %J.D &w' %J-E'T ‘:) ’9%

Design as Compression Failure
using Interaction Diagram J

Zone C wie pblil) 1ais ssay wic J
Tension 4l ¢lhill lel ) sS

Design as Tension Failure
using €s

© Copyright Eng. Yasser El-Leathy 2009 . All copyrights reserved. Design of sections of Columns.
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) A Tension Failure (as Beams)

Zone ( v pblas)) Un® ooy wic |
Tension e ¢lill del ) sS J

Design as Tension Failure

c9sacdl gUad) dae 0 puS)) g lal) )30 ¢ Ul
{ .Tension lale ias 5 Compression lade Llo,sdl o daa o f J

| [TBU\L ) Ms
|

€s €

A N A

, Get ||€ =

f Get es=e+i—c

C.C.J) e adanall des oo € Cun

steel J (o ddasddl oy 2 €5 Cus
/
=60mm [F t < 1000 mm
) Where: C is the Cover <
=100mm [F t > 1000 mm J
© Copyright Eng. Yasser El-Leathy 2009 . All copyrights reserved. Design of sections of Columns.
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&S &£ & & y
— Get the moment about Tension steel

Mg = Ny. x €4 J

M.
- From d=cp\[#% Gy ¢,y s gy

— Get As From

M, Nus J
> JEd (/zss) |

— Check A i

Compare with tension steel only J

_ 1.1
Asm, _Fybd 3

aAN. ‘sz'
1.8 Ag.e, Sy
st. 360/520 0-15 ‘
100 & J

st. 240/350 2’0205

Stirrup Hangers.

Stirrup Hangers = (0.1 0.2) Ag g 5% |
2%#12 Frames ) J
: alsgalo
0580 alolew Jolos sl of (88T member JI o\S 4l gus
members J| 45 stirrup hangers JI J& ¥ ol Jads 5, g
byl e 1 5 0.4 Ag oo 2l J
© Copyright Eng. Yasser El-Leathy 2009 . All copyrights reserved. Design of sections of Columns.

Reproduction of these notes in part or as a whole for sale is strictly prohibited.

U/\’Tnting is allowed for personal use only. Page No. 19 J




Kf”

S~ S T J\”Q/

Shrinkage Bars.

(IF the sec. in Beam. )

1> 700 mm S5 Lwie Shrinkage Bars Jl gbg _ J
R#10 ot every 300 mm = Shrinkage BarsJ) dad 4 _

Example. B cover
/
IF t=800mm
b dl2g10
». No.of Spacings = 800mm
b d|2s10
—800-100 _ 2 33 _ 3.0 Spacing
300 cover
= 2.0 Bars ,
Buckling Bars.(Longitudinal Bars) J

(IF the sec. in C'olumn.)‘
MEN Lule 3% ol oanc™ 45 —

. Buckling Boars s 4l Cl-wT gPy 2w ,

( Shrinkage Bars Jl Ju o)) T <700mm sS5 Loaie Ll gogs 5 -

R#12 at every 250mm = Buckling Bars JI 4w 5 _ J

wlsly LIS g0 3

ro Ve o dak Al g 8l 5 WS g8 JS G bleadl W Y Cusy
Example.

- cover |
IF t=650 mm 7 J
. . _ I 7| R2#12
». No.of Spacings = 650mm.
|2 #12
—650-100_ 529 _ 3.0 Spacing ’
R_250 1
= 2.0 Bars cover J
© Copyright Eng. Yasser El-Leathy 2009 . All copyrights reserved. Design of sections of Columns.
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lax lax ola

Ol e paay Sy glaill OB 13) e @il Seo
Compression Failure or Tension Failure
S ol

— cet €= Mu
NU.L.

moment U 3lgdl joyel g0 ¢

e
— Get —
t ] :
I &
g b

~IF |

v v

e e
Big FEccentricity Small Eccentricity
Tension Failure Compression Failure
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e
: Example.

E, =25 N\mni st. 360/520
{ M, =300 kN.m % ., =400 kN , b=300mm
, Req. Design the Sec. (Beam.)

Solution.

M 6

_ d _ UL 300 x10 _
{ 1= C’ Féub = 3.5 25 % 300 = 700 mm (aS R Sec.)
, ~ T4 = 700 +50 = 750 mm

—PU.L’= (0.35b o + 0.67 0 y)t
100
{ - 400%10°= (0.35%* 300*25+0.67*% x360)t2 >ts=119 mm

) o to = 750 mim —. t =(1.1—-1.3) ¢,

= (825 — 975) mm |t =850 mm

N 400 = 10
= =0.063 0.04 (Don’t meglect N
g( Check F.bt 2543004850 > ( )
, o Design the Sec. on both N.F. , B.M.

Use Interaction Diagram
C - 850-1700 _ g8 _ 0.80 2s¢, ECCS Design Aids Page 4—24

850
N 3
v _ _400 x10°  _ ., oo A
F,bt 25 *300+850 )
: M. 300 + 10° P=1.0 f
v - * > =0.055 7
F.b t? 25+300+850
f Tension Zone .. Use € -~
>
© Copyright Eng. Yasser El-Leathy 2009 . All copyrights reserved. Design of sections of Columns.
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{ M -

dc,

S

NUL

A
TTEd

(FA\Ss)

400 +10°

_ Check As__

AS > A smin.

{ _ 450 +10°
0.766 « 360 + 800

. o0.k.

5 .~ m-b-25 _ 300-25 _
» $+25 16 +25

g Stirrup Hangers = (0.1— 0.2) As = (0.1 0.2) 762

(360\1.15)
1.1
F_'y bd = 360

.

€s = 400 «1.125 = 450 kN.m

(300) (800) = 733 mmni

6.70 = 6.0

e,=e+t C = o75+0285 —0.05=1.126 m

: . 800=C, \[252219° _, ¢, _3.265— J=0.766
; 25 = 300

2

850
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’ Example.

E, =30 N\mn?

M,,-500 kN.m % ,

st. 360/520
NU.L

Req. Design the Sec.

Solution.

ds= ¢,

cu

t, = 850+50 = 900 mm
_P -
U.L.

(0.35b F; u+067’00 E))te

3
N 20010

=200 kN

(Beam.)

500 » 106
824.9 mm
30 + 300

. 200%10%= (0.35+ 300%30 + 0.67 % x360)ts —t,=51.6mm

" 1o=900 mm —s t = (1.1>1.3) t, = (990— 1170) mm

take C; =3.5,J=0.78

SR

, b-=-300mm

= 850 mm

t=1000mm

<. (neglect N)

_ =0.022 0.04
, Check  F 5t~ 30.300. 1000 <
. M
oo Ta/ke d = d’: 01 U.L.
cu
;( d = 824.9 mm = Take d= 850 mm| ,
) 500 +10°

-_—

2 Ag M

J F d 0.78+ 360 + 824.9
—Check As_ _ L1y _ (300) (850) = 779 mni
™" F, 360
oS No= b-25 _ 300-25_ 6.39- 6.0 [ thssﬁisi
@ +25 18 + 25 ] | |
4 p d| 2410 J
Stirrup Hangers = (0.1— 0.2) Ag 900
3 d| 246170
= (0.1 0.2) 2160 ’
{ L N|2g12 g
) B
300
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- L, —~ T L~ T L~ T p\”z

/ \ Compression Failure
Zone B e pblaill abals 9smy wic |
{ Compression 4xe gUaill el 55, J
: Design as
> Compression Failure

v( How to Design by wusing I.D. 2°? J

NU.L. A NUL MUL
. — L L — e WS eblEs alaiy wass aes

Fou bt Fubt * Eybt’ ¢

zose 5o LS Pawd sasy J

Take

IF P<1.0X* P=1.0

5( MU.L. ‘
| MU.L = / > Fcubtz J

, Fo.pt?

As As and yaoa) 45Y) S¥oled) (@b (o0 o
—4

f U= p*ﬁc‘:u*fa

AS:u*b*t J
As - o+ As

5/ v Al ealo

Comp. & Ten. Failure sJl ¢ I.D. Jb padil) (Sas .
) Ten. Failure (sS Lsic 4833 jub 548 aalll oS J
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S~ S T

A~

, — Check As
Calculate A S Total = Asi Ag —— Ag
{ Calculate Ag 0.6 ,p ot

min. < 100

IF ASTOt“l ) Asmin. . o.k. —|4s

{ IF AsTotal < Asm'o',n. take As - Ag- A 3 min.
2

Shrinkage Bars.

(IF the sec. in Beam. )

{ t> 700 mm S5 Lawe Shrinkage Bars J fo8 =
R#10 at every 800 mm = Shrinkage BarsJ) aab 4 _

Buckling Bars.(Longitudinal Bars)

g( (IF the sec. in Column.)

°M&'N Lm.\“.].c_)zg’.: ‘53.” od.a.cfj' dj -
. Buckling Bars @5 45> C‘-‘“T ges L2
{ ( Shrinkage Bars JI Jo yad) £ < 700mm u‘gﬁ Lovic T.sa.v“T &«,oy 9 -

, R#12 at every 250mm = Buckling Boars J) aad 5 _
Glls SUIS pog ,

{ o P 00 il ) gl 5 OIS 15 S G ASal) 35 ¥
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a8
. Example.
2 ,
E =25 N\mni st. 360/520 ‘
{ M, =300 kN.m N, =3000kN, b =300mm J

, Req. Design the Sec. (Column)
Solution.

_ d _ 300*10
{ 1= 0, Fb V 25 » 300 700 mm |

“ t71=700+50 = 750 mm

— P =(035b F, + 06‘7’00 E)Hts :

{ = 3000%10°= (0.35* 300% 25 + 0.67 x %*360 )te >tz =896 mm J
o o= 900 mm — ¢ = (1.1—1.3) ¢, ‘

=(990 - 1170) mm |t = 1000mm

N 3000 +10° ,
= =0.40 0.04 (Don't neglect N
g( Check  F bt~ 25.300. 1000 > ( 7 ) J
o Design the Sec. on both N.F. , B.M.

~. Use Interaction Diagram
C = 1000-100 _ g g9 use, FE(CCS Design Aids Page 4—23

71000
. A
Ny _ _3000+10 —0.40
) F, bt 25+300+1000 ’ —>
6 p = 1.90 N
My _ _800«10 -0.04 AN
FE.b t? 25+300+1000° | ¢
{ Compression Zone / g
) & Use Interaction Diagram l VAN J
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<Y <Y < J\”%

= ]A\{= 3%%% =0.10 m glalll g5 Lol dan )8 4yl

e
(ta = 0.10 _ 9.170 < 0.50 — Compresion Failure 2% [, D,
1.0

-4 - -
B= PuFous10'=1.9425%10" = 4.75% 10"
As —As = Wbyt =475+10"300% 1000

— 1425 mni

ASTOtal = AS-—/— AS\ :2 % 7425: 2850 m'nig

— 0.6 0.6
Check Ag . = 7600t =750 +300+7000 = 1800

v As ot > As i - o.k.

n-b-25 _ 300-25_¢g25_ 6.0
%125 19 + 25

Q AN A N Q
T = T T T~
ASS = ASY T ©®
© a a a ©
1.0
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Ya
) Example.
~ ,
FE =25 N\mni st. 360/520 ‘
{ M, =200 kN.m ., N, =1200 kN , b = 300mm , d=750mm J
, Req. Design the Sec. (Column)
Solution.
N 1200+10° : ’
= =0.20 0.04 (Don't mneglect N
Check & 51~ 25.300.800 > ( g )
*« Design the Sec. on both N.F. , B.M. J
, e=%= 110000—016797;&&31!&,;.\;.\»&%34&“)19
€ _0.167_0.21 < 0.50 —> Compresion Failure X2¢,. [ D,
Z 0.80 .
s Use Interaction Diagram
Take
{ C - %’ =0.875 —» C =0.8 YS€, FCCS Design Aids Page 4—24 J
) Ny _ 1200e10" _ .,
F,bt 25+300+800 | A
6 P<1.0
My _ _200+10 _ 90416 /
5( Fub t?  25+300+800°
_’_T !
| “P<1.0 ~Take P=1.0 | J
. ) | .
B oPsF o s10"-1.0025+10"< 2.5+16°
As —Ag bt =25+10"300+800= 600 mnd
y( Agp,y =As+ As =24 600 = 1200 mni’
— Check 0.6 ,300. ? |
As ., = 100 *bet= 28 .300+800 = 144omzw v o e J
ASTOM < Asm,m S A Y 2SS g
- N N W
. take Ag - Ag- Asmn = 1440 E [ )] ?
{ _m-b-25 _300-25_4,9_ 6.0 - 0.80—— |
, @ +26 16 +25 J
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Design of Circular Sections subjected to (M,N).

Use I.D. |ECCS Page (4-52) — (4-63)

MU.L.

F,R®

_R_380mm
C ="

Fy,cwds“-%w Curve Jl was3 aeo

g MU.L. NU.L.

s oo JS Al sass
F, R ~ F._R”?
cu cu

C-‘:"ﬁ"’ﬂt—as p««,ﬁawrﬁgw'ﬁ b o R JI Gus
Tak
V( IF p<7.0£>p:1.0
ASTotal daxd Qyas) ‘\733&2“ SYoledd) (8 o ges f”
—4
V( Ivl"=p"'F'¢."u,"‘10

A 2
) S rotar= L * T+ R
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g Design of Sec. Subjected to (Bi—Axial Moment).
Double moments & Compression Force. (M,,M,,N )

Design wusing (Biaxial Bending Interaction Diagram )
(Symmetrical arrangement of reinforcement)

Use

My

ECCS Page (6-9)— (5-24)

2
{ pfeul b

Chart Key
Fov

Ry- — L
> F.bt

C-v

g( Calculate R b=

Feu b

C _ t— 2Cover_ sl G Vlaud!
{ t LIS Ll

Fy,C5 Ry O JS Uyem Curve JI wass aes . .

B TRPPVTR

X —r . JS dad sasy
F b tz 5 F t bz u‘ ) ° °
cu cu
4
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f Toos0 oo LS Pdad oo 3 J
AStotal At s AVl SYolead) 8 (o e I~

-4 .
D

Astotal= u* b*t J
& e dwntl) Jub sl sae 055 of can g
o8, B gl gl e

f QL&:: 8.)?‘ GJ.G d_gl.w:\.".) dgd.&.” djl.) r».«-\ﬁi.: rn’.\\

[
—] 4 ;
; T< 4

~———

As

YV N
4 - N 4
7 N
—_—— N ———
V( /

. °o —= o é J

4

A
N ———
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Y

Example.
Data: ﬁMx
f F _ 25 N\mnf
cu M
, ‘F'.:I: 360 N\mni 0.60 > 1
B, -2200 kN
{ M, wz)-400 kN.m 0. 40—
- M,wi)-200 kN.m
Req:
{ Design the Section.
; assume C — 0.90
3
R, P _ 2200410 _ 53466 . Not in ECCS

" F, bt  25+400+600

g( ». Since the biaxial interaction diagrams don’t have value of R b= 0.366
Interpolation will be performed between Rb= 0.30 » Rb= 0.40

For Rpy=0.830 —— [EcCs Page (5-13)

MX = 400 *106 =0.’1’
Fub t®  25+400+600° P—_s18
MY 200 * 106 = 0.083

E.tb® 25+600s400°

For Ry=0.40 —> |ECCS Page (5-14)

MX = 400 *106 =0011’
Eu.b t? 25+400+600° P—yt5

, MY 200 » 106 = 0.083

—

FE.tb®  25+600+400°
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Y

To get value of p For sz 0.366

Ry=030 —> P=11.8
{ Ry=040 —> P=15

Ry=0.366 —> P:(0~366“"30) (15-11.8)+ 11.8 = 13.9
0.40 —0.30

y{ UoPyF «70%=139+25+10"= 0.0347

Asiotar = s b st =0.0347 + 200+ 600 = 8328 mnt

— Check Ay . —926.p.t_26 .400+600 = 1440 mm

f min.” 100 100
4
4925
———-
Al
/1 I\
/ l/ ! \\
7 T ‘
7
P
g /
0 1| 0.60
4925, .
— ? X7 _ 1 @
\\
f ‘
: -—0.40—-
4
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¥~

Nf

.

e ¢
Design using (Uniaxial Bending Interaction Diagram)
(Symmetrical arrangement of reinforcement)

then design the sec. on N, M.

* Use I.D.

ECCS Page (4-20)— (4-51)

Then get AS=AS\ P) Ast.= As-f-As\

o5 Y) o5 lawl gyl g ‘%s_

© Copyright Eng. Yasser El-Leathy 2009 . All copyrights reserved.
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O, Y (b gt gl g
Slan gy gle ool wasdl (B ausdy o3

Slan g,3) oo oLt wasdl (B audy @3

A M
o =1T_50 mm a =tx-50 mm . .
b =1ty-50mm ‘ M,
a
cet Mr, M tT >
a b
507 |® bt
o 1F MM b
a b ty
Neglect MY and design the Sec. on N, MX‘
. a
Where. MX‘= Mx+ [3 FMY
B = Factor —— |Use Code Page(6-57)
Ry=Ny/(F,bt)| <0.2|0.3]|0.4|0.5 |>0.6
B 0.80 0.75)10.70 | 0.65 | 0.60

—.2 | 4
| 7
| 4.
\\
N —— —
— @

Design of sections of Columns.
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Y

oM M
b a

{ Neglect MX and design the Sec. on MY‘ J

/ Where: M\= MY./_B i MX
a

{ then design the sec. on N, My\ J
* Use I.D. |ECCS Page (4-20)— (4-51) .
Ay
{ Then get AszAs\ ’ A3t= AS+AS\ /__4__ J
‘:’tS_)y' ‘5_‘3 tlﬁmt @JT &«:63 ° —6/,0 1
T Olax g, ¥ e oLl wasdl GBU ey W M
X\
O, ¥ (3 gl g, 4, | |74, ‘
, Slar g¥) gle @l wasd) BG puiy 5 4| A J
4 \\\ AJ
N\ 4

- 8—(Unsymmetrical arrangement of reinforcement)

{ Use Code Poge (6-59)
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