Design of Sections
Subjected to M,N

Bending Moment & Compiession Force.

Steps of Design :

{ _Get Dimensions of the section. (bxt)
2_ (et Reinforcement As, As [

Solution: BRI VRN | QPVA | PR

{ _Get Dimensions of the section. (bxt)

Take b= (25 cm — 40 cm)
To get T get the bigger value of t; (Bending) , To(Nore o

| M
— Get d 1=, Fb take C, =3.5,J=0.78 (as R-Sec.)

ciL

t,=ds+cover  where cover =5.0cm  IF { <106 cm
=710 cm IF € > 100 ecm

~—Gettg_T_9;’i‘?,. ____—f.i.é‘.:_.f,O%___,A____btz
Ay °= 700

From PU‘L_:: 0.35 A I, + 0.67 Ag F,

P =035 bty E +0.67.§.§.§ F
U.L. cu Y

P b
. PU‘L.:: (0.35 b Fy, + 0.67 = F)ts B

b
| \ | - >
_ to = The b‘iggher value of ti £ tZ- i //;///

— t=(1.1—-1.3)1, L//
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Check:

VoT- [FK:;“F - \<\0.04 —> neglect N

cu

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

. M take C, =3.5,J=0.78 (R—Sec.)
PR d — d7 —_ C U.L. .
1 ép&) take C,:GJ?,J:JlBZS(YLSmL)

L—Sec.

:KALA an}bJA

R—sec. glbill ol e M N ol moas Jocs el ol (o8
oled o canud  ladd M@MMNJ\umtmbﬂj
R—sec. or T—sec. gladll ;5 13

My,

Then get C =
Nur

4 €
o2_J[F 7 \< 0.05 —> neglect MU.L'

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

P =o0s54c F. +0674s5 F, Take [*=1.0%

. | A
: PU‘L..-: 0.5 Ac E,  +o067 228 F

; 100
GCet Ac, As\
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2 Get_Reinforcement As, Ag

Ny,
Fbt

~IF K = > 0 04 Design the Sec. on both N.F.

Use Interaction Diagram

ECCS Page (4-20)— (4-63)

’ . . . \ -
Interaction Diagram. ( 1.D.) K- Ny,

F.bt

moment U il (oyedl 52 €

My,
Eubt”
}
Chart Key — Jsaod! rlid Chart Key
Jslandl 3 LD, Il Slodio oAb JS 65 an s F:\/
CORECTRINE PO PROSIPL IRPRPRT I PRPN P L £ -
240 Ag o
E ‘ X =g =1
— 4y = Type of Steel 280
y = Type of 560
400
,_.C>( :‘4‘_5‘_: : 0.8 Design JI »as a3 0as3 Lo -
As 1.0 v/ Vsl cole 3553 4 - \\\/
: ]
: ,, aodl g Blusal " Lo
- £ iCouer:% w:ﬁ Y RN
; asiea ~< ]
= ’ \\T\‘
Example: 1=80 em i}/
| ~
8010 70 Take .,
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How to determine the design Method by wusing [.D.?7?

'Fg,g,cy o JS e Cu"r"veliqgm\mg =\

K:FUZ‘)L.t ’ Kf"f—:«fF;;Z (_)*"J-SWJW -y
N C"’aﬁ'o 4B LS &L:LB.;J‘ sy sasy f” A
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Curve J) 1is gle OL, B oulil oass ¢
A ' S5 bge 5o LS

N Kp = Kbvalanced
X N
I N Kb”—mi)——“ =0.2

[
/Qo[*) N\ b Fcub t
7

min eccentricity dda® o (f S

-%- = 0.05 055 Uil eds v
Balanced Failure J) iad g» b a4

origin (0,0) J s J k> Jos Oy b ouk®l e -0
Zones Lf‘” :L:»Lu.us“ r\_u.LSJ 9

A Design JI d4,b sass

- Zone A —» Design as
A T Short Column

VYV YYY

yvvvvvvv%

VIV OVT IV -

A Vo TTIVVYVYY Z B _D
Vvvvvvvvvvvv\ one —p eS’Lg’)’L as

CVTIVVIVIVIVVYYVY

e B AAAEOEE Compression Failure
(7‘?(;7?'\70? '7VV‘7VVVVVV\? 4

b vovevoevv v Qs
Y TTVTIYYT T

Zone (' —» Design as
o 9 A ﬁ Tension Failure

fvvvvvvvv V;ﬁ% C _,f‘fr
"i }rfjff{%&{;ﬁ?ﬁ
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Zone A e &L:Lﬁ.zﬂ a4y ;3‘9.;3:9 TS

e poas 5 moment J a2y 0
1ds Normal J)

Design as Short Column
using P,

A7 | . 5 L g
S Zone B aic t_IoLa_\Jl dlady 9goy ot
vvvvvvvvvvv\\ Camp’)"ession .‘i.:}iﬁ &L_Ia_.s._” k...A_LQCT (‘)}iﬁ

VVVOVIOVOUOVUVY

PARVERERY AR AR VARVAR AR VARV
VVVBVVVVVVVV
VvV VVVVVVVVY
VYV YUV YUYV IYIVIYVTVIYVOVY

Design as Compression Failusre !

SAA using Interaction D’iagram]

Zone (' we pllisl] dab syny wie
Tension isle ¢UsdJl @J g

Design as Tension Failure

ustng €Cs
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Tension Failure (as Beams)

 Zone ( ae glolE] Al 9oy wie
Tension e &Ua.‘ﬂ“ !@T O e

Design as Tenston Failrr

Cageed] g Uad) B oS plad) o)3T ¢ Ul
Tension ule ias 5 Compression lale Lloysdl oo dax T

U |

| e

QSL t
s

Get

Get

steel Jl WJ‘ \.)...C-..) g3 QS‘ g__),,},,\

=5 em IF t <100 cm
Where: C 1s the Cover <
=710 em IF t> 100 cm
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— Get t};e morment a,boué Tension steel

— From d:C"stb Get C, =, get J_

cu
— Get As From

M. Ny
T JUEd (55,

Stirrup Hangers.

Stirrup Hangers = (0.1~ 02) 4 .
s % 59
2%183 Frames

oJ,oS.H dloles LJ.ALCJ WT‘) 3? &3_91 mémbe'r Ji US p‘j.w ———~—————J

members JI 3 stirrup hangers JI J& 3 o) bty oSy
Ly el lde 5 0.4 Ag o Tawly)

~ Check Ag

min.

Compare with tension steel only
| " 11
— b d #
Asmm F, ? J3Y
i 3 As.., g ? LY

st. 360/520 Q~0~’05 b )
1 |

_
st. 240/350 100 !, —
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Shrinkoage Bars.

t> 70 em 55 Lease Shrinkage

2310 at every 30 cm . Shrinkage

Fxample.

IF 1=80 cm
. No.of Spacings =

= 8%610 = 2.383 = 3.0 Spacing

= 2.0 Bars

Buckling Bars.

80

crm

(1F the sec. in Beam. )

Bars J e

Bars JI 4.5 -

|cover

o 41 2410

L 4| 2810

t cover

(IF the sec. wn Column.)

MEN lale 5% ) oaac™) 43 —

. Buckling Bars e 4l z"}.-zwr o
( Shrinkage Bars Jl Jio ood) T <70 em 65 Loaie Lol o5 5 -

2313 at every 25 em = Buckling Bars JI 4aus 5 _

Ll LIS ges

v el Uy LS g S g BLedl a5 Y S

Faxample.

I {=65cm
.. No.of Spacings =

65 —10 ,
= 92 =Y - 220 = 3.0 Spacing
25

= 2.0 Bars

cCrr

| cover

i

| 287

e 2| 2P13

f cover
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Faxample.

I, = 250 kg\eni . st. 360/520
MU-L-: 30 m.t. !l . NU.L.::40 t , b=30 cm

Req. Design the Sec. (Beam.)

Solution.

M 5
—d, - [ 30 +10° - ey

w40 *10 8= (0.35% 30*250+067*100 £3600) T2 >ty =11.90m

=75 om > t = (1.11.9) 1,
= (82.5— 97.5) em =85 cm

N 40 +10° | |
= —0.063- > 0.04 (Don’t meglect N )
Check T bt 250.30485 > ( )

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

Use Interaction Diagram

858';70 088 — 0.80 use,_ ECCS Design Aids Page 4—24
s}

JM

bt 250+30+85 P
5 = 1.0

v . . 30710 _0.055 5

Fonb ¢° 250%20%85°

o
g

3
- 40 = 10 ‘—‘0.06'32

b
AN

Tenstion Zone .. Use €
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e-M_30 _45o5n

N 40
,ng+t c.__075+0285 0.05=1.125 m

Mo— Niv€g=40 «1.125 = 45  m.t.

/ M «10°
mC, s 80 :Cj 45 10 — C,::3.265——> J:: 0.766
250 « 30

LA l s N UL
. * KlS
J F d (FU\ZSS)

B 45 +10° 40 +10° 762 om 2 2516
0.766 x 3600 « 80  (3600\1.15)

_ Check As , bd

. "‘ Fy
A3> Asmm . o.k.

w0226 _ 80-25_4g99_ 6.0
D +2.5 1.6+2.5

2
360 (30) (80) = 7.33 em

Stirrup Hcmgers::(o.i@ 0.2)*482(0.1__» 0.2) 7.62 2?}570’

| 00 |
I R R
> * W 2410
0
S
. 1| 210
b aogdl 4 %ﬁ 16
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Fxample.

F 2300 kg\cem - st. 360/520

cuL

M, , =50 m.t. _‘g_ , N =20t b =30 cm

2

Req. Design the Sec. (Beam.)

Solution.
1,., C 50*1()‘”» 82.49 em
"N Fou b v 300 %30

ti=85+56 =90 cm = 65.0.cm

- PU.L':: (0.35 b F. + 0671 F ) (1

20 %10 -—-(0 35% 30 %300 + 0.67 % 30

— 0 +3600) Tz —1y=5.16cm

3
N 20«10 .
= =0.022 0.04 .. (neglect N
Check F. bl 3004305100 < (neg )

, [M
« Take o _d;=c, ..ﬁ.f.’.% take C; =8.6,J=0.78

d = 82.49 cm -~ Take |d— 85 om |, | t=290 cm |

5
Ag - Mys. 50 +10 = 21.60 cm?
0.78+ 3600 % 82.49
JE,d
— Check As It L — m*
min = T bd = 3600(30)(&)) = 7.79 ¢
. _bo25_ 80-25_g25_ 6.0 | ] ey 819
G126 1.9:25 |
‘ & 2410
Stirrup Hangers = (0.7 0.2) As 2
L al 2@ 10
= (0.1 02) 21.60 (2 #13)
P __Nl2g713

—10.30 '—
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Compression Failure

v oo VYO UYYY
v vy ARV R A" v ]

/\ Zone B aie gl dlafy 0oy e

VV'E??VVVVV&V

SRS Compression iale gUatll Glel (45

Design as
Compression Failure

How to Design by wusing I[I.D. 272

NU.L. A NU.L. MUL

o IS el dla®y wuss v

Tak ‘
IF P<1.0 225 .-.-.—1.0!
MU.L.
or > Fubt’
Foudb t*
%3 ee .. "‘ - . +
As, As s Lood) 1Y) oYoled) (8 joger 0

i

1
!
!
|
!
|

!

/%: P*F *70"_‘_¢ 70 u,o'zf_b 70 ‘Lc.z_ﬁ.:ua}m i
o kg & cm JU Slasgl S i |
AS:/\{* bt ]

Ag = o< * As

Comp. &' Ten. Failure oIl s L.D.JG praaid) s
Ten. Failure OS85 Lodie 1H 89yt uaf) Al S
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Check AS

main.
Calculate As A8+A3 Ao
Calculate Asmm 100?; b ot
IF *48710“” ) ASrrLin. . o.k. =]

IF AS‘Tota,L <A8mm take Ag - Ag- ASmj;rg
| , Shihat _ 5

Shrinkage Bars.

(IF the sec. in Beam. )

t> 70 em S5 Laie Shrinkage Bars Jigus =
2$10 at every 30 om = Shrinkage Bars Jl a3 5 _

Buckling Bars.

(IF the sec. 1n Column.)
M&EN ol 5% @) oo™

. Buckling Bars g5 Lls sl by cazo
( Shrinkage Bars )l jha oud) £ <70 em 55 Loase Ll pogs o -
28183 at every 25 em = Buckling Bars Jl 4w o
Llsdo LS @a@
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OR DESIGN OF SECTIONS SUBJECTED TO ECCENTRIC COMP. FORCE
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ECCS Design Aids Poge 4—21

INTERACTION DIAGRAMS

°
°

Chart (4-2)
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FORCES

Chart (4-3) : INTERACTION DIAGRAMS

FOCR DESIGN OF EECTIONS SUBJ;BCTED TO ECCENTRIC COMP.

ECCS Design Aids Page 4—22
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ECCS Design Aids Poage 4—28

| Chart (4-4) : INTERACTION DIAGRAMS
FOR DESIGN OF SECTIONS }SUBJECTED TO ECCENTRIC COMP. FORCES
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Chart (4-6)  INTERACTION DIAGRAMS
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Lxample.

=250 kg\em st. 360/520

M,,=30 mt | N =300t , b=30cm

Req.‘ Design the Sec. (Column)

S’olutwn

- dy= g, 7 = 30 ZO‘*'O — 70 cm
t1=7 =75 cm

~.P —-(035bF +067100 ENts

" 300 *10°= (0.35*

o to = 90.00m —

=(99.0—117.0) mm

N

30 *250 + 0.67 *
100

t =(1.1—1.3) 1,

t =700 em

‘ 3
300 x10 =0.40 > 0.04 (Don’t neglect N)

Check

o Design the Sec.

Use

100 ~10  _ .90
700

£ =

Ny

F,bt 250+«30x700

3
300 =10

on both N.F. , B.M.

Inte?"act?lon Diagram

use, [FCCS Design Aids Page 4—28

=0.40

Fubt

My 30

250 «30 %100
&
« 10

}} P=1.90

=0.04

Teu b t° -

Compression
Use

250 «30 %1007

Zone

Interaction Diagram

By Eng.

Yasser El-Leathy.
T
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Jo PeFx10 "= 1.9%26 %10 = 4.75¢10°
As cAg = [y bat =475+10%30 %100

425 em? (G109

Aspr =As+ As =2+ 14.25 = 28.5 cm?

' 2
— Check Ag = =26.pst-28.30 +700 =18.0 cm
min~ 100 700

ASTotCLl > AS

min., - 0.k.

$+2.6 1.9+25

2 2 o2 2 2
e o N N o
S
™ | ,,
7.0 :
By Eng. Yasser £ I-Leathy. L Page No. 24



- Fxample.

F - 250 kg\cmi - st. 360/520
M, =20 mt. N, =120t ,bH=30 cm , d=75 cm

Req. Design the Sec. (Column)

Solutron.

3
N 120 =10 ~ s I
= =0.20 0.04 (Don't neglect N
Check g 5t~ 250430 80 -~ ( eglect V)

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

Use Interaction Diagram

£ = 80-10 _ ¢ grg LoF¢, £ =0.8

80
USe | EFCCS Design Aids Page 4—24
Ny _  120.10" _ ' 4
= = 0.20
Fo.bt  250+30+80 |
5 P<1.0
My _ 20«10 _0.0416

Foub t° 250430 +80°

P<1.0 s Take P::i.O vd >

Compression Zoiwe

5 " -
S PeF«10°=1.04250 +10°= 2.6%10"
As =Ag = byt =25410%30+80 = 6.0 cm”
2
Aspy =As+As =2+6.0 = 12.0 em

_ 0.6 0.6 o
Check As = o tbet= 5530280 =14.4 cm
. © @y o ©
ASTotal < Asmin = = AS :é&
: “t+ o N t
take AS‘ - A4 = ASmm. — Z_i;_i = 7.2 Ccmm g ;%i
2 & |
4PT16 =
# 5] |
n-b-26 _ 30-25_ gyy_ 6.0 | 0.80 J
G1+2.5 1.64+2.5
By Eng. Yasser El-Leathy. Page No. 205
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