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The Structural Desien of the Forum of Palestinian Women

WoORKING TEAM:
Waln Al-Tell Mais Makhrzeh

SUPERVISOR:

Dr. MAHER AMRO

Project Abstract

The idea of this project is the structural desipn ol a Forum of Palestinian wemen
in Hebron City . The Forum were designed architectuzally in 2010 . The project have
three stores , second basement [oor, first basement floor and ground floor . the
center of building is included swimming poal . The urider basement Moor contin
offices | waiting rooms . cafetenia _ bath room , kitchen ., elevator , The basement floor
contain offices . waiting rooms , music rooms . drawing rooms . kitchen . class Tooms
and living roems _The ground floor contain library . class rooms offices | kitchen
meeling rooms compuler rooms . bath room and inside sarden - The importance of
the project come from the benelil that will come back to the society especially the

wWomen .

The struclural analysis and design will be done n this project for the cafeteria |
and Forum . The design is bascd on (ACL_318) ( design of remforcement concrete )
.and by using several software programs such as Autocad2007 Office2007 . Alir ,etc

For the determination of live loads the Jordanian code of loads was used .

The architectural drawing were first studicd and corrected . the structural |
Slements were selacted without any conflict with the urchitectural requircment .
Analvsis and design of elements were done to make the requirement deawing lor

gonstrachon .,
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Y§ 1- Introduction.
Yi 2- Factored Loads
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[ Yo 4- Load Calculation
Y1 3- Design of Topping
YA 6- Designof rib (1) in the ground floor slab
o - 7-Design of Beam =
oy 8- Design of Slender Column
of 9- Design ol one way solid ::I.clb -
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List of Abbreviations

» Av —aren of shear reinforeement within a distance (8)

» At - area of one leg of a closed stirrup resisting tension within a (5)

» b= width of compression face of member.

e bw = web width, or diameter of circular section.

s DL =dead loads.

» d = distance from extreme compression [iber o centroid of tension
reinforcement,

¢ Eec=moduius of elasticity of concrete.

+ fy = specified yield strength of non-presiressed minfurcement.

o h=overall thickness of member.

* 1= moment ol neria of section resisting externallv applicd factored louds.

o Ln=length of clear span in long direction of two- way consiruction,
measured face-to-tace of supports in slabs without beams and face w fave of
beam or other supports in other cases.

» LL =live lnads.

* M — bending moment.

o  Mu = factored moment at section.

» Mn = pomina! monzent.

Xl
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* 5= dpacing of shear or in direction parailel 1o longitudinal reinforcement.
* Ve =nominal shear strength provided by concrete.

*  ¥n = nominal shear stress.

= Vs =nominal shear strength provided by shear reinforcement

s  ¥u = fuctored shear force at section.

*  Wu — [actored load per unit area.

s O =strength reduction lactor.
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Chapter I'our

Chapter Four (4)
Structural Analysis and Design

4 — 1 Introduction.




Chapter Four

In This Project, there are two types of slabs: solid slabs, and one-way ribbed slak. They would
ae analyred and designed by using finite element method of design, with aid of a computer Program
called " ATIR- Software” to find the internal forces, moment ,and deflecticns for ribbed slabs, and

then hand calculation would be made tc find the required reinforcement area for selected members.

The design strength provided by & member, its connections to cther members, and its cross
sections in terms of flaxure, and lnad, shear, and torsion is tzken as the nominal strength calculates

in accordance with the requirements of ( ACIL 318) code .

4.2 : Factored Loads.

The factared lsads an which the structural analysis and design is based for structural members, is

determinad as [fallows:
g.=1.20L +1.6L.L A0— 318 -4G5

DL Deod Leod .

LL: Live lpad,

4.3 Determination of Thickness of Slab

4.3.1 Determination of Thickness for Cne Way Rib Slab:

The structure may be exposed to ditferent loads such as dead and live loads. The value of the

load depends on the structure typeand the intended use,
The overall depth must satisfy ACI Table [9.5.a):
Spans from left to right for ane way slab:

77
— — = 036m [|forexterior span | ACl-218-05
185 185 : %

Y€
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7.83
—— = —— = 0.37m (forinterior span |
21 21 { 1
Take h =35¢m

4.4:L oad Calculation:

One - way ribbed slab.

For the one-way ribbed slabs; the total dead lead tn be used in tha analysis and design is

calculated as follows:

S it i s res e B Ty sy B

s LN =R B T

Fig. {3-1) One way rib slab

Lalculation of the totel dead load for one way rib slab is shown in the follawing tahle-




Chapter Four

No, | Pﬂrtsuf Rib Calculation
¥ Rb 012%0.27°25 = | 0.81 KN/m
i Tap Slab 0.08%*0.52*25 = 1.04 KN/m
3 Plaster 0.0370.52723 = 0.359 KN/m
a I Block 0.27°0.4*3.0 = | 0.972 KN/m
& SandFill 0.07%0.52%17 = | 0.619 KN/m
& ! Tile 0.03*23*0.52 0.359 KN/m
7 Mortar 0.03*23%0.52 0.359 KN/m
8 partitions 2.3%D.52 | 1.196 KN/m

Table (4 =1) Calculation of the Total dead load lor one way rib slab.
Tatal Dead Load:
DL gos = 081 # 1.04 + 0.359 + 0,872 + 0.619 + 0.355+0.359+1.196 = 5 714 KN/m of rib

IYar culrural center the live lpad 15 5 kN/m?

LL s =5 =052 = 2.6 KN/m of rib

4.5 Design of Topping:

Design of Topping for Ribbed Slab as a Plain Concrete Section -
Dead Toad for topping =
0.03 x 23 x1 (tiles)
+ (.03 = 23x1 (mortar)

-+ (107 = 171 (sand)

i (.08 = 25%1 (slab)
+ 2.38 x 1 { partition )= 6.84 KN/m

Fig. (3-2) Toping of slab
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Live Toad — 5%1 — 3 KNim. (for Stares)
Wi =(1.2*684)+ (16" 5)

=126 KN/m
=* For a one meter strip Wu = 12.6 KN/m

Assume slab fixed at supported points [riks):

Wu *[*?
Mu= 12
16.2 %042
Mu=————"=0.216 KN.m
12
ACI-318-05 fr=042x% ./ fo' (MPa)

Jr= 042 2 23 MPa) = 2,057 MPa=2.057%1000 = 205757 KN ! m"
Mn=fr*s

1 e .
S#h_: ) I.GI}R:;DDE Lo isasiis

Mn=205757% 1.06%10 ° =2.181 KN.m

 Min = 0.55 * 2.181=1.185856 KN.m
T \VIn = 1199506 KN.m = Mo = 0.216 KN.m

The strength of plain concrete section = loaded section .

The plain concrete section is safe However, minimum reinforcement for shrinkage and temperatus

to control the cracks should be used .

For the shrinkage and temperature reinforcement

000718 ACU-318-08 (7. 12.2.7)

a2
As= xbxh=0.0018 = 1000 x 30 = 144 mm

Try bars8 with As =50.27
Barnumbers = Ay _ 144 —247
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Asg8 5027

Take3 B with As = 130.8 mm¥m stripor 8 & 300mm

In main direction step (8) is the smallest of -
1) 3h = 3*R0—240mm

............

control ACI-5318-08 (10.5.4) 2) 450mm

{ )
{ 280 | %0 |
3) o= |- 280638 ST S il
} [ I I.2 —x 421 .I
s ‘
A il I-It
(280" 280 |
2R z | =360 =0 Cl-5318-C8
T | 2 = i
§ ! 1_1 420 I : R

4) Take B @200mm in both direction 8= 200mm=Smax =240mm.__..ok

Use 8@ 20cm

4.6 Design of Rib (1):
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ITETTE R W LT T W ROLA A u;hﬁhﬂ——‘ﬂ_

Fig. (8-3) rib (1),

By using ATIR program we get the envelope moment and shear force diagram as the follows:-

re2 F
1 2
T ™I K e & N
04 4. B4 8.4 6.07
_|_._ T - - —”? =

Fig. (4 - 4) Spans length of rib (1).

ALY




ffhaptﬁr Four

=521
= Ay
— E,ESF.E?-" - ;
4.1
2.8
0 1 TR | et 406 o

Fig- {4-5) Moment diggram for rib (1}-(KN.m).

Fig. {4 - 6] Shear diagram for rib [1)-(KN).

4.6.1 Design of Positive Moment :

Effective Flange width ( b, ) ACI-318-05

hé‘ For T-section is the smallest of the following!
h-464 / 4=116¢m

A, =14+16t=12+16(8)=140cm

e e control
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Assume bar diameter 12 [or main positive reinforcement -

d=h  cover - d ypmp— =350 -20-10 - ? 3 W0mim

»When M, max positive for span = 42.3 kN.m
» Determine whether the rib will act as rectangular or T = sechion: For hf = 0.08 m

Mnf=0.85 < fe's hx kfx{d- K/ 2)
= 085 % 24« 0.52 = 0.08 x (0.310  .08/2)=229.13 KN.m
Mn = 216,91 KNm > My / 0.9 = 42.3/0.9— 47 KN.m

Design as a rectangular with bz = 52 em
i

() =
As min — ;{’I‘;‘_}{bw){;f} »= AS min =%{Em-}{u’) ACI-318 05
A min ——hf& (120)(310) = 108 Smm”
' 4(420) e

ASs min = 151{12[’.‘}{310'} —124mm* =~ cantrol
4210

Sy 412
= = = 20.588
0.857" 0.85(24)

il

. T R, A [ 5
Dhd = (0.9)320 )30 )
! 3 ( 2 *0.94 |

. i _ o 2mRe ) ‘1 'JI_ 220588 WG5E ) o
m | I 20 588 | 420 )
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Total As (prouge 402.1 mmi’ > 369.5 mm’®

* Check Strain far the magnitude of under strength factor © :

Tension = Compression

A% =085 [ xbxu

402 1420 - D BIx 24 =5 =4

a=1592mm

o 5%
Y EEEE gam

 D310-0.01873
L1873
&, =0.0466 > 0.005

x .003 = (L0466

n My, positive for span = 209 kKN.m
Assume bar diameter 12 for main posilive reinforeement -

d=314 mm
Mr  20.9/09%107 .
Rri= = ~=0453 Mpa
hwd®  1000=(0314)°
& 20 _s5ss

m= - =
D85 f" 0.85x24

5. by 220600453) | o oron

P=s0s Y 420

A< =0.00109 x520 x 314 = 125.6 mm~2
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* Check Strain:
Tension — Compression

2262420 - 085x24=520x%xa

i = 8.95mm
T
SEehs pes - T

_0.314-0,01054
0.01054
£, = 0.0863 > 0.005

x 0,003 = 0.0863

4.6.2 Design of Negative Morment for (Rib 1):

The maximum negative moment from spans with support is

Mu =-37.5 kN.m
= Assume bar diameter D20 for main positive reinforcement.
d=350-20-10-20/2 = 310 mm

m =20.588

4 7.5*10°
Mr Al

R = —
®bd > (0.9)120 K310 )

f = . & !  mom -
- :_1_[1_ IIKI_ 2mRn |: L []_JI_ 2520.588 ¥3.61 | _ o onocl
ml A ) 20.588 | 420 J

Ag =10.00954 (120) (310) =354.9 mm” = A$ min =124 mm*

| g e R
Selectbar2 @

Total As e = 402.2 mm® >Ac = 354.9 mm’
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¥ Check for strain ;

Tension = Compression
A = =085 *bra

40225420 =0.85% 24x 120 wa

o= 6% 14 mm
_a _enay
“=ons - 08s gl

X 0310 0.0815
00815
& =0.00841 > 0.005

% 0.003 = 0.00841

k...

4.6.3 Design of shear forrib [1):
ALl - 318 — Categories for shear design:

VU jrpeal = 3721 KN

1. Vo= l P Fe

[ P

mvc=¢:u.|;"g’ wh, xd=2506kN
3T 1KN < 25.06 /) 2=12 53 KN

V= %IIJ Ve e.o s noteontrol

2 é*‘-DP}:‘ Zku=tple

i
a2

Ve =0.75(1.1)
§¥e ( }ﬁ

*0.12% 0,310 =000 = 25.06 KN

12353237 122506
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PN LML i not cantrol

3- P (Voc=Vsmin )= Vusd | Vo+=s)
24
(5]

% 00122 0,310 1000 = 23 .06 KN

gVe = 0.75(1.1)

1 r—
Vy :E [ 24 = (12 03101073 =114 KN

Fy'l== %wfﬁ:ﬂ MIZx0310x10° = 60.75KN

BiFe+ by, 1 =0.753341+-11.2=336KN
DPFe+ P )=0.753341+60.75 = TO.BZAN
Ve + Vs )< Fu < Dot 3
JA5 KN <371 KN <7062 KN
Stirrups are reguired |
Vs=WVn=Vc=(37.1/0.75)-33.41 = 16.06 KN .

Use U-shape (double — leg stirrups ) & 10

_ Av= firxd  157.1x420=310
g Vs 1&.6%10°

d
2

) = 1275.6mm

S <0600

—

S5=1535cm.
Selpct 2-leg stirruped 10@ 15.0cn ¢ fo
When Vu =309 KN

DVe<VFu<Dle Vs, )

25.06 KN <309 KN <33.6 KN

Therefore min, shear reinforcement is provided
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d
o = — =600
2

$=155cm
Select 2-leg stirrupe @ 10 @ 15.0cm c/fc .
{1/2) dve < Vu < dic

Therefora No shear reinforcement is provided .

4.7 : Design Of beam for flexure :-

Fig.[4-7]) Beam |ocation

Load caleulations for Beam 1.5 :

The distributed Dead and Live loads acting upon the Beam 1.5 can be defined from the suppe

reactionsoftherib 4 & 5
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L

FiveH 0T T5hRS 1603

F 7 el | il b qi.r1 HE il
i H-1%,3 9.6 T 1R

Fig.(4-8B) support reactions from rib 4

l'actormd

Deadieatd

Lkl 1 4,018

Fig.[a-9) supnort reactions from rib 5

* Dead Load calculations:

The maximum support reactian (factored) from Dead Loads for rib 5 upon beam 1.5 s 19.51 KN

The distributed Dead Load from the Rib 3 84 on Beam 1.5 ¢

V279
Wy - =342EN I'm
N RO g .52

2333
0.52

I

=44 67KNIm

Pyt
U
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Assume the width of the beam = 0.6 m, then the own weight of the heam and the weight of the
floor layers within the beam width can be caloulated:
Dead load of beam and top laver :
0.03 x 23 =0.6 (tiles)

[ 0.02x 23 %06 (mortar)

+ D.07 » 17=0.6 (sand|

+ 0.35% 25x0.6 (RC beam)

+ D.03 = 23 = 0.6 (plaster)

+ 2.3 % 0.6 (partitions)

= 8586 KN/m

WL faetoved) = 1.2 xB.586 = 10.3 KN/m

*Live Load calculations:

The maxmum support reaction (factored] from Live Loads for rib 3.1 upon beam 3.03 is 19.68 KN
. The distribtited Dead Load from the Rib 4 on Beam 1.5 ;

1237
i = - 4 7
Lot = G5 24 56KN { m

14.08

W i =T R A i
Hmmass = () 52

The Live Load within the beam width (b=0.6 m J can be calculated:
LL = 0.6%5 = 3 KN/m
WL ffactonedi= 1. 5%3 = 3.8 KN/m

The distributed Dead and Live loads acting upen the Beam 1.5

TA
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load greup no. 1
Cizad load - Factorsd

| |
6
i M2 | 342
A== A W 3 3 g g v R : R, A
. - e e il | o ¢ L - Li0.3% b 4 L ' 403 X A L
{‘ 5.08 i 5.7 i 539 1
Live load - Factored
1.0 _ 24.5 24.5
..r s L ) o I 'g' L '] 5 L k] 3 i J ' '3 k) W
1 5 i T 1 ] 1
Fig.(4-10) The Distribution load on the beam
By using ATIR program we get the envelope moment and shear diagram as the follows:
1 z 3 4 1
1 2z 3 4
r A | ol B i f‘i . s
I A L 'ﬂ el A _— A
IE.EI 4.58 0.5 6,2 0.5 4 E9 .5 1.34
' } . 5.08 5.7 AT £.19 174

35,

- 6o

Fig. (4 -11) Spans length of Beam

ra
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~Moments: spans 1o 4

2808
i =13E.1 2047
L 4537 . 4538 -188.4
/ \\ ;‘AH\ 10339 \-\11:4_3
14232 18 A e /
/ﬁ | P e e |—,ﬁL| i
ot B ﬂ'?} —— /; 1'?:di e Fa
T T R TR 083 s A pE
a7 -4 | s 7 ws Mo | e PONE
TR 118, 122 .4
192.3
2.08 3.05 ‘ 2.85 : 2.85 | .68 . 27 139
1 L] LD T T T
Fig. (4 - 12) Moment diagram for Beam -(KN.m)
Shear e T
270,
-248.3
4 Ags, 2134 igep 2033
o = T e
== = =
=) Feal ] | | = .-"'f- § // | |-15
T - i - ) | ] i i 1 35
'-J-/-'/ -’d-" .'_..F' '.l-d-"" -fﬂ b
-"’FJ 1812 _,-"-’. -"’f
: = e 155.3
182.9 -
278 2086 1. 194.5

Fig. {4 - 13) Shear diagram for Beam -(KN)
Assume bar diameter © 18 for main reinforcement,

Selected hidder heam

b, =80cm. h =35cm

d=350—-40-10- lqu 20 mim

The width of the Beam 1.5 can be defined from the maximum factored mament.

The maximum factored moment in Beam LS , Mu =-196.1 KN.m .

Take = 0.9 far Hexure as tension-controlled section
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Mssumep = 0.4 po

| Take B = 0.85 [fc' = 24)

ciw - ‘i ¥
pb—0857 g _E'@‘_L_)ﬂ}.ﬂju 24 xn.ﬂsl-—.ﬁi— = 0.0243
| i B0~ f 420 600+ 420 )
4
|
p=0.4pu=- 0400243 = D.DOYT
' o)
TR AN S
NES A DB3=24
i b i e )
Kn=px fy 1- E-;” = 0.0097 x 4201 - 2Y% '; O - 3 67pe
\ A i J
AT i b x:
gt =t Y gy
i 09=3.67
b="TUT1.1mm

Take b=b0 cm and no need to recalculate the loads acting on the beam.

Note that the factored moments of other supparts and spans may be satisfied by the
section width of 68 cm as a singly reinforced beam sections, but the support section with

Mu =-196.1 KN.m may be desipned as doubly reinforced section
bused =60 cm <b required = 70.1 cm .

* Check whether the section will be act as singly or doubly reinforced section:

Maximum nominal moment strength from strain condition s =0.004

. 3
C= d= — x291=12471 mm.
7 7

A=Px=085%12471= 106 mm..

W max = 0.85xfc' x ax b= [d-a/2)
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=0.85% 24 %0106 %0.6= (0291 -0.106 /2) = 3089 KN .m
© Mn =082 x308.9=253.2 kN .m
© Mn=252.2 KN.m > Mu=1261 KN.m

* Design of beam as singly reinforcement concrete |

4.7.1: Design of Beam of negative moment :

Take Mu =-196.1 &N .m ... alsuppart (2)

Mn =2290.2 x 420X (291 -78.58/ 2) = 242.1 KN-m

T Mn=2178 KN.m > Mu=196.1 KN.m

oo M 1961/09x107
hxd®  0.6%(0.291)

= 4.29 Mpa

Jp 420 9085

T 0857 085x24

m

200 vi} iz I;{hw}[d} —{ACT ~10.5.1)

4

w24

1.4
A = 600K2G1) = HOOK291

s, =50914 < 582—— lhel argestiscontrol  =582mni2

bl 19
= a |||'| == M || e []_.[]11.595
20,6 3 420

As=p* h* #=0.011595 (600) {291) = 2024.56 mm? >As min =582 mm*
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Total As pouae =1537.7 mmi®

* Check strain for M:
Tension = Compression

A x fu=0.85x% 1 xbxa

1781 32420 - 08524 x600x a

i =011 2mm

i
L=

i3

al.12
o= L}].Ei = 71 . Y9mm

-’:' . o
£ = 291 78.5¢ = 0.003 = 0.007
7B.58

£, = Q00T = O ok
*Check for bar distance ;

__600-2x40-2x10 - 9x18
i 8

=A4FZ5mm = 25mm.....ok

*Take Mu =153.2 kN .._.....atsuppaort (3).

D Mn=17531KN.m > Mu=153.8 KN.m

Mn _1538/05x107

En = - iaic
hxd®  0.8x(0291)

=336 Mpa

& 4w
0.834" 0.85x24

m

= 20L&
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4,,“—:{ ]{hw}[d} ﬂ}[ﬁw]{d} >ACT 10.5.1)

'u'Ed

L ﬁﬂﬂ 291) =
‘l"lhm {4 {“ :.: :l

As . = 50914 < 582——Thelargestiscontrol  =382mm?2

As . = 582mm

| 9 L
1_ -1 ,uu.mu,jt-_:l]!ﬂmaw
! 420

As = 0008807 (600) (291) = 1537 7 mm® > As min =582 mm” .
s 7ais

Total AS (pouse =1781.3 mm’

*Check strain for @:
Tensizn = Compression

A % fir=0.85%'xbxu

17813 x420=085x 24 x 600xa
g =61.12mm

(e
h—-—
B,
BECLA
08
P1-719 o 003 = 0.0092
7|5}

£ =00092=0005............ [T
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Total AS powisey =1537.7 mm’

* Check strain for {1

Tension = Compression
A =085 7 wh=g

17813420 =0.85x 24 =600 x a

a=01.12mm
hftis
B
.12
o= S I_ =T1.%mm
(LEs
291 - 78.58
= —— 3 (LO03 = 0.007
T8.58
£, =0.007 > 0.005.............0k
*Check for bar distance :

I_ﬁ'nﬂ - Zx40-2x10—-9x%18
i 8

=42 33mm > 23mm. ..ok

*Take Mu =-153.8 kN .. . at support (3).

@ Ma=17521KN m > Mu=153.8 KN.m

_ Mn _153.8/09%107
bxd®  0.8x(0.291)°

Rn =336 Mpa

LR
085/ OX5x24

20.6
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4_(.—(& ,\[4}2 [bw:[d J—ACT - 10.5.1)

As V24

min 4{4 Em {EUUX‘- J} T [5[:'[]119 1)

As_ =50914 < 382—— Thel argestiscontrol.  =3582mm32

| = >
i (1 1|||||1—i‘{l-E]'f:-fi;"a“ﬁ?’}:4:1_{:4t:r:33n:r:a'

As =D.00RROT (600) (291) = 1537.7 mm* = Az min =582 mm* .

Total As e =1781.3 s

*Check strain for @:
Tension = Campression

A e r=085% [ xhxy

1781 3<420=0.85x 24 x600xa
a=01.12mm

Fd

— =T 9mm

E

¢ =

l:||"-’“_?ﬂn

L

201719
71.9
£, =0.0092>0,005..... ... ak

3 0.003 =0.0092
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*Check for bar distance :

. 000-2x40-2x10-7x18
6

=02 3mm > 25mmi...ok

*Take Mu =-124.8 kN M i at suppart {4).

O PM=128.73 KN.m > Mu=124.8 KN.m

_ Mn 124.8/0.9x 107
hed®  08=(0291)

Rn =2.73 Mpa

v 420

] = e = =2H
85 0L85=24

[7e° 1.4 _
As = (b d )2 == (e d ) —{A4CT =10.5.0)
4{@}{ e
f24 1.4 .
Asy = —— (600291} = —— (600X 291
allllrl 4{421}){. I } 42[:'( }' 1"
As =509 14 < 582—— Thelargestisconfrol  =582mml

1w

As .= SE2mimr

ol i PEOORT, o
20.6 420

As = 0,007005 (60D) (291} = 1223.16.7 mm? = As min =582 mm? ,

*Check strain for @:

Tension = Compression

A x fr=0.85x 1 %bxu
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1273 32420 =085 %29 % 500= o
a0 =46.65mm

o
0=—

/i
46.565

—5--84 =81 36

, - 291-5136
‘T 5136
£, = 0013995 0,005, ceenne ok

= 0,005 - 0.01399

4.7.2 : Design of pasitive moment :

*Take Mu =192.3 &N ... alspan (1).

© Mn=33531 KN.m > Mu=192 3 KN.m

An 1923!”‘?}‘1{}
Rn= =471 Mpa
hud' 0.6 (0.291)°

A 420

= =20.6
0.85 &' 0.85x24

=

w.fff— :
Lh)[b-.«](d} [hu](ff]—a-HH—ID 1)

_ 2 6
8 = 4{425} nax201)> (ﬁnn}ﬂf}n

As_ =3509.14 < 582—— Thel argestiseontrol = S82mn?

| 2(20.6)(3.21)

- .
p { ‘.'I 420

5 )= 0.011336

As =0.011336 (600) [291) = 1979.32 mmé > As min =582 mm? .

3
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*Check strain for &:

Tension = Compression
A, % i =085x% f%bxa
A, » fir=0.85x _,I't_'b-:bxn

I 7813 %420 = 0.85x 24 % 600

a =611 2mm

a
o=
i
n
&= i1 =71 9mm
.85
201 _ .
- 291 ?—L s 00053 = 0009
71.8
£, =0009 =>0.005............ ok
*Check for bar distance ;

0 - 3 L7 B8
_;=5m} 2x40 a_xl{ll 9118—42.25mm>?jmm ,,,,, ok

*Take Mu =122.4 &N.m ... atspan (3).
D Mn=2179 KN.m-> Mus122.4 KN.m

Mn  12241/0,9x107

— = — =2 676 M
bwd®  0.6%(0.2907 Qi

Bn=

Se sk 42
0857 083x24

=20.83
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42 i = .1.{ _j{'r‘”}["" e —(ﬁw}[ﬁ’} (ACI -1035.1)

'r"’:_‘;

ds = W450) {wu)(vm)z {GUD)(EJI}

As,, =509.14 <582 > Thelargestiscontrol = 582mm?2

f 3
p= f: ,h|1 - ‘“DE{ Lt ) =0,006857

As=0.006857 (600)(291) = 1197 3 mm* > Asmin =582 mm? .

g, =0:0149> 0.005...........ok

*Take Mu =118 kN ..o at span (3)

D Mn=2179 EN.mMm = Mu=118 KN . m

Mr  118/00%107°
Rn= —= — = 2.58 Mpa
Bxd” (A= (0.291)

o 40
0854" 0.85%24

y J |4 -
As =2 (bw)d)z—(pw)d }—( A1 =105.1)
4(.;{1’]( ) ﬁ_‘( Xa)
24
As,,, =——(600)291) :-— BO0K291

As 50914 <582 s Thelargestiscontrol  —3582mm2
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E |'r1 2(20.6)(2.76)

= {5 Y S 0.00659
& zn.n{ ' 420 }

As = 0.00659 (600) [291) = 1150.6 mm’ > As min =582 mm* .

&, =0.0149>0.005........... ok

4.7.3 : Design of shear for Beam :
ACl— 318 — Categories for shear design:
d =251 mm

WU g = 248.3 KN

s
o= 29

A00 %291 x 107 = 142.56 KN

Check lor section dimenrsion .

Vs=Vu /@ —Nc=2423 075~ 142536 = 1B8.5 KN

Fy max = {%'} /24 600 x 29121 0° =570 24 KN

Vs=188 .5 KM < Vsmax=64333 KN ... The spction is large enough
Fy'= (qu Y24 % 600 x 291x10° = 285.12KN

Vs min'= {]—IE-. )l 24 x 600 = 291310 = 53.46KN

o t%jxﬁﬂﬂ'xﬂ.zﬁixm" _3B2KN

euatd SLET an
M % patastine rnlﬂu;uieuﬁu?mr
(reuy_
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@ (Ve + Vsmin | = 150.57 KN < Vu = 2483 KN < @ (Ve + Vs' | = 320,76 KN
Use stirrups 2U- shape [ 4 legs stirrups & 10, Av = 314 mm#2
Av=2x/8.5=157 mm*2

- Avx frsd _ 314,139 x420x 291

& = Z5.048om.
i Mro 208.1=10°
4 < 8§ <600
2
7
4 :h—r:II = 14.50m.
/S

Use 2U shapa & 10 {4 leg ) @ 120 mm < Smax = 145.5mm OK

V=135 KN
d =291 mm
& (Ve = Vemin ) = 150.57 KN < Vu= 1495 KN < ® (Ve + Vs 1= 320076 KN ....case IV

Use U shape @ 10 (4 -leg | @ 120 mmi

Vil = 1885 KN
D (Ve + Vemin | =150 57 KN < Vu=184.E KN< @ [Ve+ Ve ) =320.76 KN ... case [\

Usa U shape © 10 (4 -1eg | @ 1200 mum

Vu= 2096 KN
@ (Ve + Vemin ) =150.57 KN < Vu=2056 KEN<® (Vc+Vs')=320.76 KN ....case |V

Usze 2U shape © 10 (4 - leg | @ 120 mm
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Vu=1368 KN
@ (Ve | =106.92 KN <Vu=1368 KN <@ (Vc+Vsmin)=15057 kN ... case

Jse 2U shape @ 10 ( 4-leg ) @ 120 mm.

4.8- Design of slender column.

4.%.1 (C1.9}: Column in base flaor .

% Loadiny :-

10057 38421 311.78

203,84

Heactions

" Factore
DeadR 110.23 30228 24572 201.348 -8.37
LiveR TZ.66 196,74 180.72 157,25 1547
Max R 142,69 433.11 437 45 J58.58 261
Min R -B0.58

Fig. (4 - 14) support reaction from beam 1.5

Dimension of column =30 x 59 cm
DL= 201.34 KN /m»z2

LL=157.25 KN / m~2?
Wu=25x03x0.5%x4=15 KN
PD=201.34 +(15% 1.2)= 15 KN

FL=15725 KN

*Check slenderness limit:

eh
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ki L 12 A
# o2

'

e ACT 2010 12 .F)

M1/MZ =10 - (braced fram with Mmin).

K=1.0 - {forcolumns in nopsway frames).
Mt 34 12+1.0=22 <40

»
Lu=4m.

r#=03 h=0.3%0.5=0.15.

ry=0.2*b=0.3*0.3 =0.05.

ki
LI 26.67322.0 Slender calurmn for bending about x_axis.
=
Rin :
=44 44 = 220 Short colamn for bending about y_axis.
ry
E ]
Fr=q—1
T

E =47004 &' = 4700 * 23 = 23025 20Mpa
_L2Di 43868

i, =— =1{1.586
Fu 75318
=i *0.3* ”
j'.='!‘l _I- :i;"j 0.3 =1 125 % | 0 Drmamms
# i 12
= FIO05 R LT =
Ef = 0.4* 25023520 %125 — 653K N
1+058
Ay w El
T A{Kn ¥
p SBT3 _ om0 ox
[1.0=4%
OTER
Cr =n.5+n.4l "'“J
A2
Cm =1
f}"_‘ :—Cﬂl_ >
1 (Pul0.75F.) o
g, = ' 1.23 51

I (2617 0/0.75 *18935 3)
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€ =134 0.05%0 =15 +0.03 *300 = 2dmm = 0.024 m
g=¢ . XA =324*] 3% =31.91mm = 0319] m.

£ 21 D hoe

h #_I}CI

From  Imeractiv n Diagram
pr, 753,18 %107 | 145

e S B = (0.728 ksi
‘dg. S0 * 504 16300
300 —2%40 =2%10 -2
- {;1 2D =28 .o
300
p, = 0.01

A, = p*dA, =0.01%500 %300 = 1500 mm

iR

Sefect 8916 = Ay, =1608.5mm” = As,,, =1500mm’

*Design of the Tie Reinforcement:-

Spuctrg = 16x.d, ( Longirudinal bar.diameter) =16x16 = 236mm.
Spacing = 48 xd (tie bar diameter) = 48x 10 = 480mm,

Spacing < Least. dimension—=300mm

" Llse @10 250mm

*Determine of the lap length :-

D24 fy

Ld 224120 5043 *220% 16

24
329.6 mm => 288 mm
l==0.071 " Fy *db=0.071 * 420 ™ 16 = 477.12 mm

50 ; take lap length =500 mm .

4.9- Design of the one way solid slab .

oy
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#*Thickness calculation :-

One end contlinuons

[ F.92
rodniieiy (3,205

Both end continuous

|
]
=
P

- =025 Leeiiciivia Control

[
-
[
=

Tuke h =250 mm =25¢m.

* Ll calenlation :

Tile 23x0.03=0.64
Murter 23 x .03 = 0.69
Sand 17x 007 =119
Re slab 25 x LIS =623
Plaster 23 1 0.03 = 0.69

Partitions 222z 1=2.
Z = 11.B1 KN/m"2

LL lond =5 KN/m*2 -

We take lm strip from one way solid slab :
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Fig- (4 - 15) 1m strip of one way solid siab
Rasctions

| L §
I Factorsd Moment/Sheasr Eavelope (Factored] UnistkNmeter
. 3, % oM .. :
I ' B, SR i g1, 4:';_“
DeadRy -16.34 -~ 108.92 A
Livelt — — 17.86 618 T BN
Mam?lj -1 , 170,72 o 8431 |
MinR ' 3369 ' 11678 EEE a0g1 T
I Service e
1 Desdit  -13.62 £0.94 et S 34.47
I LiveR  -11.03 ML 14.57
Max R -8.35 sp g 2R I8 8 48,73
 MinR 2485 95,97 34.06

¢ lveek whether thick. Is enough for shear

Fig. (4 - 36) shear diagram for 1m stngof one way solid slab-(KN).
Vs = 86.6 KN / Im strip
Assume bar dia. ¢ 18 for min. reinforcement
d=250-20-18/2- 2211 mm
Ve=1/6x v24 x 1000 x 221 x 107-3 = 130.44 KN

Vu=1/13Ve=9022 KN/ lm strip

i
L]
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Sence . thick is cnough

Slab design for the negafive moment 3-
Mu = -86.5 KN
Assume bar dia. @ 12 for min. reinforeement

d =224 mm

L RG.5/0.9x=1 0~

Bii=———0= Toan .7 -~ =1.968 Mpa
Bwdt  1000x(0.224)
e SR Lt 20.85
085fe’  0.83x24
1 [ 2020.6)1.915)
eh o I | = (004836 p = 0.0018 0K
20.4 | 420

As =0 004936 x 1000 x 221 = 1090.92 mm~Z

e e ——

MomentiShaar Erwvelaps (Fectom) Units s, melsr

4129
w5 A 785
\ T 1.44 b
= e
b —
53 LT = i
\ i . ~ e
a1.1
| TakeS®aB/m. | — k@ L ig8 .

Fig. [4-17) Moment diagram for 1m strip of ane way =olic slab -[KN.m).
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Slab desipn for the positive moment ;-

Mu=933 KN /m

Mn  933/09x10°

An= .= : — =212 Mpa
hoxd 1000 (0.221)
| I 2(20.6)(2. =50
p=—— (1 1= =1 120005347 >p=00018 OK
0.0 | 420

As= 005347 x 1000 x 221 = 1181.65 mm*2

Temp. and shrinkage :-
As=D.0018 A =0.0018 x 1000 x 250 = 4503 mm#2

Take 3@ 12 fm

4 —10 Design of flat plate slab .

Take b= 250 mm =25 em .

* Load calculation ;

Tile 23x0.03=0.69
Morter 23 x (LU3 =169
Samd 17 x 0,07 =1.19
Re slab  25x (125 = 625
Plaster 23 x 0.03 =10.69

Fartitions 23 x1=1.
E = 11.B1 KN/m"2

LL lpad =5 KN/m"2
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(Thapter Four

By using Stadproo Program we have

Check for Punching shear :

£

Assumc bur dia. @ 18 for min. reinforcement
P=250-21-Y9=221 mm

Vu =R —n/4 (d1+d)* Wu = 764.87 - n/4(0.7 + 0.221 )¥ 22.16 =750 KN
=nldi=d)=n (0.7 +0.221)= 2B92m
VG is the smallest of

ves= ch%} fc% b, d

1 asd
Vo= 3 {Z-I‘-"I:]
V= % ... Control .

S0 @ Ve =" Vfobad=_V24x2892x221x 10° = 782.8 KN

@ Ve \Vu o 0Ok

oy
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Check for Bending moment :

X- Dir.

2Ll

o

BE DO O
TArER T el

= B o e

-

=

() Mypas = -106 KN.m

B 106 10°
" 1000x0.9 %2017

-

=2 ] 3MPa .

._.—‘:ﬁ!

0.85x e

..
(,85= 24

! p:L[l— fl-*EMK"J
m| 'd :

1

x20.6%2.912 |
T 20.6

— | =40.00754
420 J

P ‘:lfuil— 2

As req =0.007541x1000%201 =1512.1 mm’

A% e = 0.0018 x 1000 x 250 = 450 mm’

Use @16@125mm
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Nete: As the same calculation for the other moment -

(+) M ., =+51.4 KN.m
Asreg = 613.7 mm’ > As min ..., Ok

Use @14@200mm

Y- Dir.

('} Mipae=-49.8 KN.m
As req = B13.7 mm’ > As min ....OK

Use d14@250mm

(+) My = + 54 KN.m
As req = 613.7 mm’ > As min .......OK

Use @14@200mm

4.11- Design of Strip footing .
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18l ]

Fig. (4 -18] lacation af Strip footing .

Load Calculation :

H {slab)=033m

H{=~0.15m

Live load — Skn/im

Weight ol wall (D.L.) = height* Thickness * 1m wide * v,
Fromslab 1)L =0.35% 25 %2 =175 KN/m2

Irom plaster DL =03*23%23=532 KN/m2

=E8* D3 *25= 60 KN/m
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| / 3
6.09
f5 S0 —115:-4(—2 =533knim

1995 ;
D,y =3.75%| — ]—Elbum

\
DL=0604+5524+533+1294=131.76kn/!/m
LL='§:¢2><L6'SQ I|=3ﬂ.45km’nz

= Y

Total W= 131,76 +30.45 =162.21 KN/m

Allowable soil pressure = 400 KN/m?

Assume Tooting thickness is0.25 m.

F a2
d= CHERL s
gall 400

= £ - 0.405m
Take B=70 cm.

Pu=12%131.76+1.6 *30.45 = 206.83 KN/m

Pu = 206.81 — 1955 Km?
A 1x0.7

gu =

Assume h=25cm
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h = 250mm
d=230-75-10 - 165mm

¥, = 1% (0.2 =0.165)x295.5 = 10.34kn
oV, =0.75x ; i by =0.T5x E\EI % 1000 % 0,165 10°
=101.04kn

@V >>¥F,

Sn Mo Shear Reinforcement

0.2 .
M, _E'JSj:-:I].EKIK[ = F=591kn/m

i |

-

| i _M, 591
TN 09 09
M 6.6 10°

Kn— O o L 7.5
| BEdS 1000%205° Y

=hbknim

o e 420
0857 0.85(24)
— Ain
e I e
m ! bis
Tone ¥ i)
I 1 [l_Jl__,x_ﬂ.ﬁx{J._*#

P=%06 420

20.6

]

) = 0.00U5T7

A 5 (req) = 0.000577 (1000) (165) = 95.5 mm’

Ax min for shrinkage and temperature:

\ Ay min =00018%"h

-0 DO1B*1000%300=540 mm

5L
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As,,, =45 Ot

450
$ofbar =-— =4
ofbar =131

4.12- Design of Isolated footing .

The follawing subsections describe the analysis and design uf fonting

Far col in basement {2).

*| gad Calculation:

D.L=705.6 kN

LL=a8048 KN

Allawable soil pressure =300 KNImd
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Soil weight =18 KN/m3

fc =24 Mpa Fy =420 mpa
Assume h [footing) = 45 cm
Wifooting) = 045 = 25 = 11. 25 EN/m2
W(sail) = 0.55 * 18=9.9 KN/mi

ganet =400 —-1125-99=378 85 KN/ml

Bsrl o TOSIOIS _ Sigd i

gune! RTR.AS

AssumeB=2m

B*L =293 =-1=202/2=346m

L
=

lzgke L=1.!
Pu=12*7056+16*%404.8=14944 £N

Ou- 14944/ 1.5%2 = 498,13 kN/m2

Check for One Way Shear :-

= u :
Crittcal  Secitan a1 ~1d

a .5 ! .
—+d = F .38 =1.045m
L | 5
Fii = g ® Lt {'} .l I'*.%'
5, = ) i

Ve = 408 13 (= - 1.045)%1.5 = 276 .5KN

Bl =g e s e
6 N e
; e S ey oo i
oo =073 1-_. *a2d 21500 =380 =10 ~-349 05 Kn
G

@le =340 DI KN = M = 275 5 EN

Spfe




Chapter Four

Check for two way shear action (punching):-

The punching shear strength is the smallest value of the following eguations:
oV =4 '[1 2\ ha
'.u'.=.__ FESEIC 1“-?-1 r"l:-'
6l B

+’-‘\|u' 7 hd

1 e
e el e
ST TR

[
¢'Vr == ‘I!}";; 1|h| ‘}r. I!J”lff
Whnre:

Colimnn Lewgth (a) 50 {7
L —_— ——=1.67
B, Columm Width (b) 30

b, = Perimeler of critical section taken at (d/2)from the loaded area

2 2(05+0.38)+ (03+0.38)=312m

=40 for interior calumin
: T
o, —¢_1.[1+i by = L \] *3120*380*10 ° = 5629.5Kn
ﬁ\ ﬂ .-’I ﬁ "‘

v, = —[-—+:- H_f,'b_,d - 5’]':” *(4.89)* /24 #S480* 670%10 ° - 5497 Kn

o= ~,.|’f bd - {]; +J24+3120*380*107° = 1452.1Kn

@V, =1452.1Kn ..... Clontrol

M, =[271.5-{(0.5+0.38)* (0.3 | D.38)}]*498.13 =11963KN
¢ e > Vi .. senisfied




Chapter Four

Design for Bending Moment:
At section B-B
B=15m h =420 mm d=450-50-10=3%0 mm
Mu=49R8¥(1.3*0.79*0.75/2 = 21153 knm

Mn 210.15=10°

RA= = =1.023Mpa
Rt 0971500 <3007
53
i il
0.85% fc 085724
oot fTmea
| ‘|]} f,
4 T =
o S ¥ _2%30.6%1.029 |=!.}.Ul.i354.?12
206, N 420 !

A, = p*brd =0,0025012% 1300 %390 =1463.2 ma”
{(heck Ax

AY e ™ 00018 %52 5 = Q00T *1500 %390 = 1462.5m"
s As =TG5 mm

Select 10014, Ao,y = 1539 3mm” > 1463.2mm”....0k

{00 -50+2—10814
§=—————— =140 mm

Smax =3h=3 450 = 1350 mm
140 mm < Smax DK

At section A-A -

Mie = 498.13*(2*0.6) %03 =179.33Knm




Chapter Four

A 179.33=10°

Rn=— = - 0.655Mpa
b 0.9%3750x390°
1 2!
= '_ﬁ 3 =—*LLH =20.6
085 f¢ (.85%24
¢ 7 . 5
gt (5 iy 2EUS D'G“’“—} 0.00158
206V 20

Asy,, =pFb%d = 000158+ 2000* 450 = 1256.65mm”
Check As .

A% —0.001R* A+ = 0.0018* 2000450 = 1620.5mm”

= shAingere

Sefect 11014 A8y gy — 16933mm* > 620mm™....ok

Check for Dowel ;

¢.Pr=g.(0.85 1"48)

& Pn=065*[0.85*24*03%0.5%2" 1000 — 1989 Kn
But Pu=149413s¢'n= L2750

Dowel are not required , 5o use Asmin

As min = 0,005 8300 = 500 = 750 MM7Z  ccvcnvarnin. Useb @14

4 — 13 Design of Shear Wall .

1A




Chapter Four

Fig. (4-19) location of shear wall.

By use saftware program we have:

f

fc' = 24 Mpo

=420 Mpa

1 = 30cm shear wall thickness
bw =7 1m shear wall width

Ini = 8. 2m building height
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Chapter Four

Design of Horizontal Reinforcement.

Critical Section
oun =0.75 *fcr1/2 *h * 0.8 lw=5196.5 KN > Vu = 48.72 ....... ok

Thick is enough .

fw T # :
= = SN ORI
. )
3 T i
_— = Im
s 2

d=08xhw=08xT7.1=3.068m
V. =48.72 KN
M, =150.12+18.12(4 - 3.55) = 41642 KN m
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(7
f wir

6

= |391.3KN....... CONTROL

, ' ubxd N,xd
= 4 4% L

Assume N =00

3 x0.30x5.68 N
A0 68, ¥ d penan

o 1 dxl
%N
I 4 }
[ |*'f': .' <k )| hxd
ST faf, I\ 10
\ ¥ 2.* \

V23 1L, NZA+0) | 030x588 ooy

20 41642 7.1 L0
L 4872 2 |
Lavc = 50775 KN > Vi = 4872 KN ......... . No Shear reinfarcement needed

§r Lsa As min for vertical & Hor, Reinforcement .
Rt =0.0025

Try @ 10 (As =785 m" | for 2 layer

Max, Spacing :

A




e ——

Chapter Four

Lw /5=7100 /5= 1450 mm
3h = 3*300 =900 mm
A50 MM i veneens Control

4 - 14 Design of Basement Wall .

d i
(= i
= 2
w7 o 3 P |
» L N
.-1_ -"., ilJ =
[
\ 1
e = :.'] —s
J e b
Sy 1ETENS/m .  LEDHAm
SEMS ™

Fig. (4 -20) Basement Wall- diggram

Load Calculation:

vy
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Chapter Four
f. 24 Mpa
l f, = 420 Mpa
. Plog = 15 58 im?
#=3"
K = (.335
g, =kxyxh
g, =18 % 3.87 % 0.333 = 23 .2 Kn/m
g, =4kxP
g, = 5x0.33 =1.67 Kn fm?
g = Ry

g, =5%0.333 =125 Kn/m

’fl_ 37.1BKN/ M

‘ 1[ ' T aeTRKN
LSl d 4.

|I“_"; 1

Q1 ractoreay =1.6 x 232 = 37.12 KN/m
Qz{mmn;f_-d} =1.6 x 1.67 = 2.672 KN/m

aﬂ[?ac.mred; =1.6x1725=2KNm

W, = 4.672 % 3.876 = 18.104 KN

W, = 37.12 x( 3.876 /2) = 71.92KN

Wi W2z 1Ri104 71
=—— 4= =" =33 KN

R =
=T 3 2z 3
Y




Chapter Four

W1  2xWZ2 IRI104 ZxV1%]
—_— . =57 KN

R;,=—+

2 % 2 o

Wl #xWz 18104 2xT181
e = +——— =57 KN

R. =
B~ & 3 z 3

M., = f;‘—L +0.128 WL = i”‘—";‘—m-h 0.128 x 71.92 x 3.875 = 44.44 KN.m

Mn =44.44 /0.9 =49.37 kn.m

d=300-75=-10=215mmn

Mnx 937 %10"
o M _ 49 7x10°  1.068Mpa

= — =
v d:  1000x215°

47
"= _f.,_ = e 20.6
0.857, 0.85(24)
R
= e — b+ )
P \ bt
T .? '_'." H
p= ] 1= h—"—"‘w ) = 0.002614
206 420

As,y, = 0.002614x1000x 215=561.95mm / m

25.[ ' 25424 <1000% 2 .
STl S —-—0 ..d i shxd = LA, 24; [,?Im% E =626.95mm" I m
Ak £

But not less than

I4xbwxd 1.4%1000%215

T — 716.6Tmni /m
v 420

As

i) i X
As__ =T16mm" { m> As,,, =561.95mm" /m

m

T16.67 _

Eof bar in on meter =—_ 3
154

L ]




Chapter Four

— —_— —— —— —— — — T e — —

1atal factored load in hasement =1.2x {?ﬁxi,a?xﬂ.i‘.]:Eﬂ.E?KNIm
Soil density =18 . 3 KN/m’®

allowable soil Pressure =400 KN/m |

Assume footing to be about (30 em) thick.

Footing weight = 1.2x (25x0.3) =3 KN/m"

Soil weight above the footing = 1.6 (3.85) 18 = 118.88 KN/m®

live load =5 KN/m2

gallow,net = 400-5-9-1 18 .86=263.37 KN/m2

Acsume b=0.8m , h=30cm

d=300-75—14=211 mm, qult = 34.87/1 *0.8=43.75 KN/m2

Check of One Way Shear:-
Wu=1={025-0.211}x A3.79= 167 KN

S i B i e
PxVie=——4 JC B =- —+/24 = 100U % 211
V. :
] 6

$Fe = 129KN 533> Ve =1.67 kN

. Nop Shear Reinforcement Raguired

Design of Bending Moment:-
Mu = 83 75%0.25/2 = 1.34 KN /m’

Mr=1.34 /0.9= 143 KNm

_ Mnx  149x] 0"
J';:.”' = e —r
ﬂ"‘*ﬁ]_ 1(.!'{:'“":1‘;_

=0.03a Mpa
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.
m=———= -‘fZﬂ - =20.6

[].85,,"“ 0.85(24)

1 2mkn
===l 1 —)

nr 'M S

1 [ 2x20.6x0.034 .
= I = 1= 0000081

P 20.6 : ‘q." 70 '

As,., = 0.000081x1000% 21 1=17.1mm’

As

atirinkage

—0.0018x b xfi = 0.0018&300x1000=540mm"

As rii] = ftﬁ\:.h

Lise Asmin
llseo 14

No.=540/154=3.51 . Usc 4 bars or Use L1 14 @ 25 cm clc

Io the ather Direction:-

Asmin=0.0018*b*h

Asmin ~ 0.0018 * 1000* 30 = 540 mm2
Use d 14

No, = 540/154=3.51 , Use 4 bars

Use | 14 @ 25 cm c/c

4 — 15 Design of Stair .




Chapter Four

Fig. (4 -21) Stair's Section

Determination of Slab thickness:

SN
M=
20
7
h. =——=0286m
20
Uge h.. =250

Load calculation:

Dead Load:

(O 17+ 035)=003x 23 . :
LS == — ——=1195 EN/m

-

(3.3

(017 +03) = L0353 = 23 o=
Maorter = —l—-—_| 195 KN Iim
03




Chapter Four

0.5 0.3%0,17%25 =
Stpir = DIRUIXONTXD o 455 kv fm
0.3
F20x25

=718 KN/m

Concted =———
: ¢os 2954

D323 x]
cns 2954

= 0793 AN /im

Plasler =

Dead Load for landing:

Plaster =003 23=009 KN /m

Morter =0.03x23=0.62 AN /m

Tiles = 0.03= 23~ (.69 KN /'m

Total Load:

DL, =12.49 KN /(M

I

A
__J:.
=

DL, =832 KN /M
LI lan=5KNIM
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= o
= |5 B o
T s e e Al B »
- kS
PSR
l:.;__x LR -'\-i ls_‘_:
£
[ BSEE =
amxs _—"]
.l..-’f-.-ﬂ
P |
LR e — N
e =
.-"-f.‘
r“’.. =
“ SEear Diagsan
pirrea I Dm
i m A
- e
o _,."’— _-?".
3 //.:f i
.-/f-.’-
o |
f oo
& e
Manas Dhasra
Mu =71.25KM.M
Vu =135 KN
b =25cm
Assuming @ 14 for main reinforcement-
gn, d =250-20-7 = 223 mm




Chapter Four

Take d= 223 mm

Design of shear:
Vu =51.35 KN,
g f nb, =d

I:_Ez s
¥ o

0.75 %424 x1x 0223 %10
b

=136.23KN

e =

Vu =51.35KN< P.Vc=136123 KN

Na shear Reinforcement is reguired OK

Design of Bending Moment

Mu =28 5KMN.m,
Ay oS _TVIS o 19 N
i a4
S __Mn
bod®
7 -5
jo. = 2100 pesinas
1%0.223°
{ 3 m T—J-ﬁ? —_
0.85x fe'
420

20.6

m -— =
085x24




Chapter Four )

$= 470

——
i h__xzuaxu}] i
206 i |

As req =0.00386%1000%223 =883.1 mm"

Jfe
4 )

wild)

Ax

1?~ (i)

£y

Y
vz4 N
- 1000)(223) < £ (1000)(223)
oo 4{42!.1{ W223) o
630< 743

As

3
s Ay =743 wm

Check for yielding:

= Tepsicn =Compression
A S H=085% £"*h"q
TT0 =420 =0.85%24* 1000 *a
o =1385mm

a 1385 yecamm

o=

B, D&

_225-13.64 0.003
18.64
= 025 = 0005

» ok

Development length of the bars!

L,= {'l.l..xrr“:rﬁx}{ﬁd,




' Chapter Four

420
e wlxlwlxl.2Z=52cm
2x~+24
L, =60cm

Secondary reinforcement:

As= I_ xds,, = l_ % 770 =154mm”
o : =)

AS i = 000185 B % b = 000185 1000 2 200 = 360mm™
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