A

S XS XSS KK XSS KNS @
A

A
? Y
PR SV ENA | e
? Y
@ 0%
: A
' Y
@ %
: A
' Y
@ %
: A
' Y
<D . st o »
' Y
L 5155l 5 sl A0
; Y
A jlazall 5 dinall dusxighl 5 yila
; Y
<‘ . . . ’>
) QFM,A A é
' Y
<) . . l
A g oA g 5 pha |
' Y
P " b T I\ R TR A - C
' Y
' Y
<) o l
A s Jandl (5 8 |
' Y
<) . . '
\ 4SS dalallae ol Jliia :
' Y
@ %
5 soalad Gl é
' Y
<) L &
' Y
@ %
' Y
@ %
: YooYy g
' Y
@ %
) _ é
| i ‘

XOX <OW<oW<o>M<oW<o>M<oW<O>MOW<O>MOW<O>MOW<O> on



‘Q‘u\l ‘ u}u OUTJ_H &};j Q_«O d,l

ihd L pain ) ad ol

pdxdl Goyb d L] o0 (e I ey La> O d ddzw
oL g u SJ"MJT O d oo sddg S ol 4
%H"J_Hj ol Lo &;.ol_'x_ll oI d s Laddl g g_é-l Joy 4

oLy dl Ll gedidly a5y 00 se Ul oadill J]

ceol B Jedl Tie sug pSotbyiSesl Sl

Omddl s LBuoY g 3I5lwY ! S 41 Jesdl lis sdgy LaS
cslpadly syl 3§ Loosls &l el jo Laog | il

peton sy oLigY I By SLadl pxb LidsdS peogreg




g0 Y1 Lp Ff daxs oo Loy caduad ¥ ULiode Jasd Y
Sde Sy dedl o4l 4y Y| LiliudeS Laog o« odis

ol Joddl oelr S Loag J/Lbj Jj_b_ﬂ
cOF g dxw Il @ 4] L L

Loyodias,y LiolLidal P+Jb.¢£ e LoyS Joig pd iy LeS
DdxSe o lda Lie g yiio ) LA & palw g JS 4 Loliyey

GLE pabe Ll Jwb il Loy Liwl ySaldly @ty
eais e Ui 1y 4l sio ol PEERY
ldg> )54 Ly codo drw JS ; ;

-plddl ok d Lol 43y Ligars S 8

JS iy Laxdly Sall LeiSgdl 5,515 pdlb 4 Sa,

Sdw! a5 U1 b LS

padg>g Yol il sl je¥ T Lisbe)ys L) Sy

- oLy

sl Ldiey Lo dl Jewsdl @ 5u0Y 1 Haadl olsol




daiall
|
I
1
v
Y
Vi

VI-VIHI
IX-X

D > > <L A 10 0 M1 1 1 14 A4 A4 —

—
-

—_ -
— -

e e
o~ 1 1 1 =

c\.\&s}!\

sl

o el

ol

List of Abbreviations
List of Abbreviations

Ayl L adldl)
45l Gl adlal)
L) J Y Juadl

A3l
& sl Calaal
& s il AlS0a
g sodall sl o
g sl 3 gas
Slalall
g s odall J puad
& s all el )
£ skl a3l o
& s phal (5 jlanall Cia 1 2 A Sl
A3l
g s iall o dadd
ol gise
& 5phall 4Y) Lol Caia s
L padll il
=Y Gl
J5Y) Gids
Sl sl
Clgal sl Caay
4 siall deal Sl
Adledl) dgal S
4 all dgal Sl
48, dea) Sl
el Zl ol 5 Gaadll A4S o
el (BAS all o
il ghlia
& 5 phall LY o gl i) Sl
Aaadal)
SLEY) aaeaill Casa
g_‘abl'a\]\ e:‘““ﬂ’ dal e
Jlaay)
sl Jleay)
aall Jleay)
i) Jleay)
cll Jlaal
550 Jlaal
I3V Jlea)




Alaad) Cl L)

ALY palial)

Calagall

(Solid Slahs) dieadl) cilaial)
cpalai) Gl ddaaall Ciladad)
dadaiaadl cldadlll

aa) g skl <l Cuanll Cilaie
caladV¥l il Cuasll Cilaae
E\JJY\

sl

dac )

(shear walls) g=dll o)l 2
Gl
Aalay o jasl)
2l Jual
Water stop
Ll o5 i) o gulall al
Chapter Four: Structural Analysis & Design

Introduction 4-1
Design of Rib (F.Rib7) 4-2
Design of Beam (G.B11) 4-3
Design of two way ribbed slab 4-4
Design of solid slab 4-5
Design of Stairs 4-6
Design of Column 4-7
Design of Strip Footing 4-8
Design of Isolated Footing 4-9
Design of Basement Wall
Design of Shear Wall
Slaa gl +aalal) Juadll
Aa34l
il
Giloa gl
el el s aliadl) dails




List of Abbreviations

Ac = area of concrete section resisting shear transfer.

As = area of non-prestressed tension reinforcement.
Ag = area of non-prestressed compression reinforcement.

Ag = gross area of section.

Av = area of shear reinforcement within adistance (S).

At = area of oneleg of aclosed stirrup resisting tension within a(S).

b = width of compression face of member.

bw = web width, or diameter of circular section.

C. = compression resultant of concrete section.

Cs = compression resultant of compression steel.

DL = dead loads.

d = distance from extreme compression fiber to centroid of tension
reinforcement.

Ec = modulus of easticity of concrete.

fc¢= compression strength of concrete..
fy = specified yield strength of non-prestressed reinforcement.

h = overall thickness of member.
Ln = length of clear span in long direction of two- way construction, measured
face-to-face of supportsin slabs without beams and face to face of beam or
other supportsin other cases.
L=length of clear span in long direction of two- way construction, measured
center-to-center of supportsin slabs without beams and center to center of
beam or other supportsin other cases.
LL =liveloads.

- Lw = length of wall.

M = bending moment.




- M,, = factored moment at section.
- M,, = nomina moment.

- Pn=nominal axia load.

Pu = factored axial load

- S= Spacing of shear or in direction parallel to longitudinal reinforcement.

- V¢ = nominal shear strength provided by concrete.
- Vn = nominal shear stress.

Vs =nominal shear strength provided by shear reinforcement.
-V, = factored shear force at section.

- Wc = weight of concrete. (Kg/m3).

W = width of beam or rib.

Wu = factored load per unit area.

- ¢ = strength reduction factor.

- € = compression strain of concrete

- €. = strain of tension stedl.

- é= strain of compression stedl.

p =ratio of steel area.
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Abstract

Islamic cultural centers are an integral part of the identity of the Palestinian people and
its civilizational history as they embody the values of knowledge, contribute to building
the personality of the individual and develop spiritual and moral values, and work to
build the capabilities of the local community to manage the cultural act and employ it
to influence human life and respect for cultural diversity and embody the values of
dialogue and appreciation of the other .

This project aims to form a theoretical background on the criteria for designing
Islamic cultural centers in addition to reviewing academic cases through which
knowledge is strengthened and the ability to imagine and describe the proposed
project is enhanced.

On the other hand, it reinforces the need to design such centers in Palestine, so that
they achieve their cultural and social goals and are able to represent Palestine at the
local and global level.

The project is an Islamic cultural center in the city of Bethlehem, as it is a city of
cultural and religious diversity and also considered one of the most important tourist
cities on a global level. There is also a tendency to build an Islamic cultural center by
the Ifta House in Bethlehem, and in this project an attempt to merge several activities
Cultural, social and educational, this project includes theater, cultural and civil

exhibitions, library and handicrafts

Structural design is the design that is the most important design needed for the

building after the architectural design. The distribution of columns and loads and




maintaining durability at the best prices and the highest degree of safety is the

responsibility of the structural designer.

In this project we will do a structural design "Islamic cultural center”, where it is
located in an area near Al-Hussein Bin Talal Hospital on Al-Quds Al-Khalil Street, and it
mediates several cities and villages such as the city of Beit Jala, Bethlehem, Al-
Dheesheh, Aida and Al-Azza camp, and the building contains four floors and a total
area The total area of the project is about 9000 square meters, and the land area on
which the project is built is about 16,890 square meters.

The project contains:

» A basement floor containing the theater, ablution, a chapel for women, crafts and
lecture halls

» Ground floor containing the library, mosque and lecture halls.

* The first floor contains lecture halls and offices for teachers.

» A second floor contains a restaurant.

The surrounding of the building contains a main entrance, sub entrances and an
external garden.

Where the project was designed in a modern and contemporary style, in order to meet
all service requirements, comfort, safety and security. Taking into account the nature
of the topographic land in the design, it is worth mentioning that the Jordanian code
will be used to determine the live loads, and to determine earthquake loads. As for
structural analysis and section design, the code will be used American (ACI_318 14),
and we will use some computer programs in the design of the project such as:
Autocad, Atir, Safe, Etabs, Staadpro, Sab 2000. The project will include a detailed

structural study of defining and analyzing the structural elements and the various

loads expected and preparing the executive plans with us On the design prepared for
all structural elements that are structures of the construction of the building.
It is expected that after the completion of the project, we will be able to present the

structural design of all structural elements, God willing and reconciled.

with permission of Allah Almighty
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Chapter 4

Structural Analysis & Design

4.1 Introduction.

4.2 Design of one way ribbed slab

4.3 Design of beam.

4.4 Design of Two way ribbed slab.

4.5 Design of Solid slab.

4.6 Design of Stairs.

4.7 Design of Column.

4.8 Design of Strip Footing .

4.9 Design of Isoliated Footing

4.10 Design of Basement wall.

4.11 Design of Shear wall.




4 .1 Introduction:-

Concrete is the only major building material that can be delivered to the job site in a plastic state. This
unigue quality makes concrete desirable as a building material because it can be molded to virtually any
form or shape.

Concrete used in most construction work is reinforced with steel. When concrete structure members must
resist extreme tensile stresses, steel supplies the necessary strength. Steel is embedded in the concrete in
the form of a mesh, or roughened or twisted bars. A bond forms between the steel and the concrete, and
stresses can be transferred between both components.

In this project, there are two types of slabs : One and two way ribbed slab. They would be analyzed and
designed by using finite element method of design, with aid of a computer program called "ATIR-
Software " to find the internal forces, deflections and moments for ribbed slabs and then hand calculation
would be made to find the required reinforcement for some members.

The design strength provided by a member, its connections to other members, and its cross — sections in
terms of flexure, and load, shear, and torsion is taken as the nominal strength calculated in accordance
with the requirements and assumptions of ACI-318-14 code.

NOTE:
(fc'=30*.8=24MPa).

* Factored loads

The factored loads on which the structural analysis and design is based for our project members, is
determined as follows:

qu=12D.L+1.6L.L
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4 .2Design of One Way Ribbed Slab :-

* Determination of thickness for One Way Ribbed Slab:

According to ACI-Code-318-14, the minimum thickness of nonprestressed beams or one way slabs unless

deflections are computed as follow:

The maximum span length for both end continuous (for ribs):

hmin for both-end continuous = L/21
=652 /21 = 31.05cm

The maximum span length for one end countinous (for ribs):

hmin for smply supported = L/18.5
=326/16 = 17.6cm

Select Slab thicknessh= 32cm(block 24 cm & Topping 8cm)

*Load calculations:

For the one-way ribbed sabs, the total dead load to be used in the analysis and design i

calculated asin the following table:

Table : Calculation of the total dead load for one way rib slab.

Parts of Rib Density Calculation
RC Rib 25 0.12*0.24*25=0.72 KN/m
Top Slab 25 0.08*0.52*25 = 1.04KN/m.
Plaster 22 0.03*0.52*22 = 0.343 KN/m.
Block 10 0.4*0.24*10= 0.96 KN/m
Sand Fill 17 0.07*0.52*17=0.619KN/m
Tile 23 0.03*0.52*23 = 0.359KN/m
Mortar 22 0.03*0.52*22 =0.343 KN/m.
partition - 1,5*%0.52 =0.78 KN/m

Total Dead load =5.18 KN/m of rib
Total liveload =4*0.52= 1.2 KN/m of rib

vy




Factored load

DL=1.2¥5.18 = 6.216 KN/m/rib
LL=1.6*1.2=1.92 KN/m/rib

*  Design of Topping:

The calculation of the total dead load for the topping is shown below:

Tiles 0.03* 23=0.69 KN/m
Mortar 0.03* 22=0.66 KN/m
Sand 0.07 * 17=1.19 KN/m
Topping 0.08 * 25=2 KN/m
Partitions  1.00* 1.5 =1.5 KN/m

Dead Load =6.04 KN/m. (for Stores)
LiveLoad =4 KN/m. (for Stores)

W,=12DL +16LL
=12*6.04+1.6* 4=13.64KN/m. (Total Factored Load)

W, =I?  1141=04%

My =—15 12

m . :
=0.18 K-N.Eﬂf strip width

M,=f =5

1+0.08%

hhe

= 042 F#T=O.42 V24 = =10% =219 KN.m

oM, =055%2.19 =121 KN.m
oM, = 1.21 KN.m » M, =0.18 KN.m

~ No structural reinforcement is needed

Shrinkage and temperature reinforcement must be provided.

For the shrinkage and temperature reinforcement :-
vy




#0f 08=""% =1 = 2,88 Spacing(S) = —— = 0.347m = 347 mm.

Abar 51
28(

<380(-)-25*C, < 380 G

e
280 280

=380* (EI—)—2.5* 20<380* (Er_)
EL ¥

28

=380* (5 ) - 25* 20< 380 * (0t )

%:—-*.2[1 S+ 420

=330 mm. < 380mm.
<3*h=3*80=240 mm........... controlled.

<450 mm.

=Use @8 @ 20 Cm in both directions.

*  Design of Rib (BF.Rib7):

Material :-

concrete  B300 Fc' = 24 N/mm?

Reinforcement Steel fy = 420 N/mm?

Section :-

b =12cm by =52 cm h =32 cmT; =8 cm

A




Rib geometry.

loading of rib (F.Rib8)

Momenis: spans 1io 3

Moment Envelop of rib (F.Rib8)




Shear

Shear Envelop of rib (F.Rib8)

*  Design of flexure:-

# Design the moments of rib:

d = depth - cover — diameter of stirrups — (diameter of bar/ 2)
=320 20— 10 = 284 mm.
—Mymax = 18.6 KN.m

be < Distance center to center between ribs =420 mm............ Controlled.

- be=520 mm.
— M,y =085 f =bg =t, = (d =~

(.08

=0.85%24 =052 =0.08 =(0.284 ——) = 10? = 207.068 KN.m

2

MMy =0.9* 207.068 = 186.36 KN.m
—PMpr =186.36 KN.m>> M max= 18.6 KN.m.

~ Design as rectangular section.
1) Maximum positive moment Mu ) = 18.6KN.m

M, = Mu/c =18.6/ 0.9 = 20.666KN.m

1




b - 3 _506MPa

T D85S 085424

_ My 20.66+10° = 0.49 MPa

R,=——= .
o ped? 520 (28412

ZeRpem :I

m Fr

- ] = 2049208 — 500118

= 1
P 206 420

—As=p* b*d=0.00118*520* 284 = 162.448 mm-.

4
ASpin = ——*b, +d = Zsh, «d ... (ACI-10.5.1)
4 () [

=V 120+284 = 12 2120+ 284

T queazo

=99.38 mm’< 113.6mm-.............
—> ASmin = 113.6 MM <A, = 162.448 mm”,

Larger value is control.

~ As = 162.448 mmZ.
use 2 ®12 = with area =226 mm*>As,e; = 162.448 mm?. OK.

2)Maximum negative moment MU © =_12 9KN.m

d = depth - cover — diameter of stirrups— (diameter of bar/ 2)
=320~ 20— 10—= 284 mm
M, =Mu /¢ =12.9/0.9 = 14.33 KN.m

R” _ .Lf;;ez I.‘HR.‘HIZ - 1.48 MPa
b 120« {284}
p =— 1- 1212008 — 000366
20.6 420

As= p* b*d=0.00366* 120* 284 = 124.8mm*>Asyin = 113.6 mm* OK
use 2 ®12 = with area =226 mm*>As.¢ = 124.8 mm?

— Check for strain:- for positive moment (£, = 0. 005)

Tension = Compression

v




As*fy =0.85* f/*b* a
226* 420 = 0.85* 24* 520* a

a=8.9mm.

f! = 24 MPa< 28 MPa— f3, = 0.85

=2 -5% 1052 mm.

~ By 085
=
£, =2+ 0,003
_ 284-1052
7 1052

* 0.003=0.0.077 > 0.005 - =0.9 0K

— Check for strain:- for negative moment (g, = 0. 005)
As*fy =085* f'*b* a
226* 420 = 0.85*24*120*a

a=38.77mm
=2 =377 - 4561mm
fli 085
.= % * 0,003 = 0.015 > 0.005 --¢h =0.9 OK

* Design the shear of rib:

1) Vu =20.2 KN.

i
Cch = qj * = * b, * d
=0.75* % * 120 * 284/10° =20.86 KN.
1.1* pV.=11* 20.86 = 22.95KN.
0.5V, = 11.47 KN < Vu = 20.2 KN <thV- 22.86

Minimum shear reinforcement is required except for concrete joist construction. So, No shear

reinforcement is provided.

YA




4.3 Design of Beam (BF.B11):

Material :-

concrete  B300 Fc' = 24 N/mm?
Reinforcement Steel fy = 420 N/mm?
Section :-

B=80cm

h=55cm

According to ACI-Code-318-08, the minimum thickness of nonprestressed beams or one way slabs unless
deflections are computed as follow:

hmin for one end continuous = L/18.5
=733/18.5=39.6 cm.

hin for both end continuous = L/21
=650/21=30.9cm

—Select Total depth of beam h=55cm.

Gouwmueloy Unils. ez an
1 2 3
]’ T " — 4 T Al TT
' A ; B i) Ay 2
035 548 0.4 B.0% 0.5 5481 0.4
I [ 1] E.B Il T.43 Il

Y4




nading

TGS GreOp AE. T
Dead |pae - Service

units kM. meter

Live load - Serdlze

BOa BlL.E BO.6

L W 3 W W
b2 0 - = 13-4 - “ 1
5.85 ES ' T.33

Loadfacesrs: 1.20,1. 20 60,0 .00

cobme Lo L L s |

6.06 E6 7.1
Load of Beam (G.B11)
MaomenliShear Envolvooe (Faclaod Ui kLo
Moments: spans 1lg 2
it 2
473 S
-385.5 -334.5 Py
PARN A
1A 188,
[ -""'-‘. [ .h—""-\- -'-"'-' ) | .\- i
W ES T XTI - FETR /
Rt it ol - 41
e SR 2101 o
A81.8 TR e
5809
2.34 161 2.92 | 268 | 44 283
Moment Envelop for Beam (G.B11)
shsar
-850, -451.8
" -AB3.1
5623 .- -3EB.4 .-
s i = 196, -
ol ___..-r"-'-' _.a-"'--‘-'
' et e e I
2268 b s sl
J10.4 =+ TR T
404.8 T aen
666.5

43.1

Design of flexure:-

Shear Envelop for Beam (G.B11)




# Design of Positive moment:-

—Mumax = 580.9 KN.m .

by=80Cm. , h=55Cm.

d = depth - cover — diameter of stirrups — (diameter of bar/ 2)

d=550—40-10 —%: 487.5 mm

cmaX:L;* dzg* 487.5 = 209 mm.

f! =24 MPa< 28 MPa—fi; = 0.85
amax = ﬁl* Cmax = 085 * 209: 1775mm

Mymax = 0.85* f/* b*a* (d-3)

=0.85* 24* 800* 177.5* (487.5- = ) * 10°
=1155 KN.m .

€s= 0.004

$h=0.82

—PMnpa =0.82 * 1155 = 947.18 KN.m .
—PMnNma = 947.18 KN.m> Mu =580.9 KN.m .

~ Singly reinforced concrete section.

Maximum positive moment Mu ) =580.9 KN.m .

M, = Mu /= 580.9/ 0.9 = 645.44 KN.m .

fr  _ 420

= ;= =20.6
085 f; DBES5«24
M G45.44410°
R, =—%=——— — =3.39 MPa.
Bl & B0« (4H7.5)=
_ 1 ZeRpem
prr(1- 1-2y
1 Z263.39:20.6
=1 1 - Z3I00 _ 0o
20.6 420

—As=p* b, *d=0.0088 * 800 *487.5 = 3465 mm?.
£




_|| r

‘qs:lm'rz = Zog ¥ bw * = 24 * bw =d . (ACI-lOSl)
4] [
= Tean #800 4875}—#800 487.5
=1137.26 mm*< 1300 mm?............. Larger value is control.

— ASmin = 1300 MM?<Aso, = 3465 mn’,

~ As = 3465mm?.

Asreq _ 3465
Apgr | 490.6

~ Use 8925
— As =8 * 490.6 = 3924.8 mmM*>Aseq = 3465 mm? .

# Of ®25 = —— =7.05 — # of bars =8 bars.

— Check for strain:- (g, = 0.005)
Tension = Compression
As*fy =085* f'*b* a
3924.8* 420=0.85* 24 * 800* a
a=101 mm.

f.! =24 MPa< 28 MPa—fi; = 0.85

L3 lﬂI
,l'fj L]F!'-'u

£, = —* 0.003

=118.8 mm.

— 4751188, 5503200093 > 0.005 ~h =0.9 OK.

118.8

Check for bar placement:- =(800-80-20-8* 25)/7= 71.43mm > 25mm OK.
# Design of negative moment:-
—Mumax = 569.8 KN.m.

Assume bar diameter@25for main negative reinforcement.

d = depth - cover — diameter of stirrups — (diameter of bar/ 2)
= 550 - 40 - 10 -—= 487.5 mm
Bmex = = * d— " * 487.5= 209 mm.

[/ =24MPa
Anax =0.85% 209 mm.

1A




M, =085* f'*b*a* (d-g)

01775
2

=0.85*24* 0.8* 0.1775* (0.4875— )* 10° = 1155 KN.m .

—PMnNma = 0.82* 1155 = 947.18 KN.m .
—PMnNma = 947.18 KN.m> Mu = 569.8 KN.m .

~Design as Singly reinforced concrete section

M, =Mu /= 569.8/ 0.9 = 633.11KN.m.

r 2
__Ill,_"l";|_'6

T D85S 08526

_ My _ B3311s1078
7 ped? T Qge (04B75F

= 3.329 MPa.

ZeKpem

p=gll= 1=T50F)
:
— 1 . 1— 1 — Zafi.f%iz-fhlil.ﬁ = 0.0087
206 G210

—As=p* b, *d=0.0087 * 800 * 487.5= 3396.8 m".

r

Je

‘qs:lm'rz = x bw * = 24 * bw =d . (ACI-lOSl)
4] v
VI 1.4
=——=800=4875 = — =800 #4875
4+420 420
=1137.26 mm’< 1300mm?............. Larger value is control.

— ASmin = 1300 MM?<As¢, = 3396.8 mm®.

». As=3396.8 mn.

Asppg _ 33968
Apgr 4906

~Use7 @25

#Of @25 = =6.923 # of bars =7 bars.

— As = 7* 490.6= 3434.2mm*>As,q = 3396.8 mm” .
— Check for strain:- (g, = 0.005)
Tension = Compression
As*fy =0.85* f'*b* a
3434.2* 420=0.85* 24* 800 * a
a= 88.38mm.

¢y




C=88.38/0.85=104

f! =24 MPa
£, = % * 0,003

_ 487.5-104
T 104

* 0.003=0.011>0.005 - =0.9 OK.

4.3.2 Design of shear:-

1) Vu=462.1 KN.

i

(bVC=d3*T* by * d

=0.75* % * 800 * 487.5* 10° = 238.8 KN.

— Check For dimensions:-
o|ch+( Zx h* E—’ * by * d) =238.8+( _‘—?;* 0.75*\/24 * 800 * 487.5* 10'3)
= 119410 KN > Vu=462.1 KN.

« Dimension is big enough.

- Check For items:-
1- Item1: V, < ‘*’?"’
2388 _

462.1 <

= 119.4.......Not satisfy.

2- ltem 2 ; ‘*’"’ Phe vy < Ve

119.4< 462.1< 2388....... Not satisfy.

3-Case3:pV< Vy < (Ve + DVSnin

OVSmin > = f1* by * d-ﬁx/24*08*04875*103 89.5 KN.

16

> q”*bw d= 228 0.8* 04785* 10°=97.5 KN.....Control
“0VS min = 120.56KN.

OV + PVSmin = 238.8+97.5= 336.3 KN.
OVe< Vy < Ve + VSmin

238.8< 462.1< 336.3.......... Not satisfy.
123




4-Case4:pVc+ OVSmin< Vu < Ve + (3 * F * by d)

.75

336.3< 462.1<238.8+ ("~ *v24 * 0.8* 0.4875*10°)

318.15 < 462.1< 7164............. Satisfy.
Shear reinforcement are required

Use 4 legh10 for b=80cm

As=314mm?

Hh2.1
.75

Vs=Vn-Vc= -318.4=297.7KN

Avfytd __ 314+4204487.5
Vs 207741000

S= =215.9 mm control

i 4875
Smax <—=—

2z

=243.75mm or Smax<600mm

Use 4 leg p10@250mm

¢0




4.4 Design of Two way ribbed slab:
441 Determination of thickness:-

Approximate value of minimum (h) According to ACI :

=0.19m

maximum clear perimeter 2x".—.1 17+2=8.23
Min(h)= ,
180 180

Select h=35cm ...80 mm topping & 270 mm block.

Limitation of deflection according to ACI:

Minimum (h) based on the stiffness ratio= "'“:"::
SLA

For beams:
B1(60/80):15; = b.h%12= 80.(60)*/12=1440000 cm"*
B2(35/80):1s; = b.h*12= 80.(35)%/12=285833.33 cm” ; £
B3(35/80): g3 = b.h%12= 80.(35)%12=285833.33 cm* | 8,
B1(35/60):1g4= b.h*12= 60.(35)%12=214375 cm* 35

For slabs: 17.

EY.A _ 52=8=4 + 2T7=13=215
Ef 52=8 + 27=12

= 11.66cm

yc =

5287 12 27*

|.Rib=""-+ +8+52+7.66%+12+27+9 84°=7.76822*10"m*

|51-E* 7.76822+10~* = 0.011

Io= |s3— * 7.76822+107* =0.0126

3.765
|s4— 05

*7.76822+107* =562+ 1073

afl = Ipy/1s = 0.0144/0.011 = 1.3

af2 = Ipy/1s = 2.858*107/0.0126= 0.2268

af3 = lps/ls = 2.858*10°/0.0126= 0.2268

afd = lp/ls = 2.14*10°/5.62*10° = 0.38

am = S (1b/1s)/n = (1.3+0.2268+0.2268+0.38)/4 = 0.533
0.2<0533<2

B = Ln,long/Ln,short =757/683 = 1.11

Fy 420

m0n! - O ERE g 9om

3645 fis (etpm—0.2) T36+5¢111¢ «(533-0.2)

clrar span In « (084

1




h=h =350 mm >220mm

Take h =350 mm - 80 mm topping & 270 mm block

4.4.2Design for flexure:-

Table : Calculation of the total dead load for Two way rib slab.

Parts of Rib Density Calculation
RC Rib 25 0.12*0.27%25*(0.52+0.4)= 0.7452KN
Topping 25 0.08*0.52*0.52*25 = 0.54 KN
Plaster 22 0.02*0.52*0.52*22 0.11897 KN
Block 10 0.4*0.4*0.27*10= 0.432 KN
Sand 17 0.07*0.52*0.52*17= 0.3217KN
Tile 23 0.03*0.52*0.52*23 = 0.1865KN
Mortar 22 0.02*0.52*0.52*22 =0.1189 KN
partition - 2.3*0.52*0.52 =0.622 KN
5=3.086KN
- DL =—— = 11.41KN/m’
- WD =1.2*11.41 = 13.7KN/m?
- Live load = 4 KN/m®
- WL =1.6%4 = 6.4 KN/m?
< W =6.4+13.7= 20.1KN/m’
Ma = Ca*W*La’& Mb = Cb*W*Lb* ......... m=6.83/7.57=09 ........

Ca,negative = 0.049
Cb,negative = 0.046

CaD=0.025
Cb D =0.019

Wa=0.43.....Wb=0.57

CaL =0.038
Cb L =0.024

1Y




Ma ,neg = 0.049*20.1*7.57%%0.52 = 29.35 KN.m/m

Mb ,neg = 0.046*20.1*6.83%*0.52 = 22.43 KN.m/m

Ma(+)= (0.025*13.7*7.57°+ 0.038*6.4*7.57%)*0.52 = 17.45 KN.m/rib
Mb(+)=(0.019*13.7*6.83%+ 0.024*6.4*6.83%)*0.52 = 10 KN.m/rib

a) Design of bottom reinforcement:
Mu*max=17.45 KN.m/rib
Assume $18 - d=350-20-9-8 = 313mm

_ Mu 17.45

Mn=—= = 19.4KN.m/m
0.9 0.9
= .Lf:lge — -L‘m—lmfe - 1.65MPa
Bl 120« (313)
= - %20 _596MPa
(L85 _|l|: .B5«24
_ 1 ZeRpem, 1 261654206 _
p—;(l— 1_—h- )= 57 1™ - =0.0041
As=p=h=d =0.0041*120*313 = 154 mm*
I 1.4
Jqs:lm'rz - T bw * d = =% bu.r x d
4 (f,) Iy
AS, = 109.6 MM?<125.2mm° ........... control
As=154>4s,,; = 125.2
% Use2 18 with As=508.6 mm*>152.4 mm?
In both direction.
Check for strain : — a = —= 0¥ - 5080420 _ g2 57 mm
D85« fesh 0BG«2441 20
C=87.27/0.85 = 102.67/mm
g, =4+ 0003= P12 003 = 0,00615> 0.005.......0k

b) Top reinforcement:
Mu max=29.35kn.m/rib
Assume p12 - d=350-20-6-8 = 316mm

Continuous ® Mn = F === 32.61 KN.m/m
= .1.1,;2 - :-12.r-'.=l—1:?'-'2 - 0.63MPa
Bed 520« (318}
m=—2_ = _* _ _556MPa

085 57 0E524

EA




ZeRpem )= i ZeD6320.6

p=—(1- 1 1—- 1
m fr

2.6 F20
As=p = b =d = 0.00152* 520* 316 = 250 mm?

=0.00152

£ 14
As = —— _sh +2d = —=h, =d
Snin 4 I:f:v:l W = f:,_, m
ASppin=110.6 MM*<126.4mm° ... control

As=250...control.
Select 2 th14in long direction ..As= 307.72mm*>As = 126.4 mm?
Select 2 14 in short direction As=307.72mm?>As = 126.4 mm?

. Ase INT.T2:420
Check for strain : — a = —20¥ - :
l'.l.l:!."_l-ft-h NES«24«520

C=12.18/0.85=14.33 mm

=12.18mm

316-14.33
14.33

£, =""*0003=

4.4.3 Design of shear:-

Ve=1.1% T, *by* d*10°® 1121 120 312¢10° = 33.62 KN

¢pVc =0.75*33.62 = 25.22 KN
In long direction (Wb) = 0.57 ® total load on panel = 6.83*7.57*20.1 = 1039.2 KN
® load/rib = (0.57*1039.2* 0.52)/(2*6.83) = 22.55 KN
Vud =22.55 - (20.1¥*0.52*0.312) = 19.3 KN

0.5pVc =12.61 <Vud = 19.3 <(pVc = 25.22 KN

£9




Loading

%+ No need for shear reinforcement (exception for joist construction)

Ln 683

= Vud=Wurbf (£ — d) = 201*0.52* (* — 0.312) = 32.43 KN
= (Ve =2522 KN<Vud = 32.43 KN
" Vsmin=a)—v24 +120 =312 *10° = 11.46 KN

6

120

=b)—*312* 10°=1248KN ........ control
= Ve =25.22KN<Vud = 3243 <pVc+pVsmin = 34.58 KN

Provide minimum shear reinforcement
Use 2 10 with As = 157 mm?

Smax s%zlsamm & <600 mm

Use 2 10 @12.5 cm c/c for Im from theface & 2 p10 @30 cm c/cin the middle.

4.5 Design of Solid slab:
Fig. (4-5) Moment & Shear Envelope of Solid.

1 2 3
1 2
‘0.25‘ 2.38 \ 0.8 ‘ 2.92 x0'25\
I I 29 I I 3.45 I |

15,

100.
A-A




load group no. 1
Dead load - Service

Units:kN,meter

6.41 6.41
2.9 3.45
Live load - Service Load factors: 1.20,1.20/1.60,0.00
4.00 4.00
2.9 3.45

Moment/Shear Envelope (Factored)

Moments: spans 1to 2

Units:kN,meter

-18.2
| 1.350.98 |
I | 1
| I | I I |
\—/ 0.6410.62 |
f [ 1
9.
14.1
| 1.16 1.74 2.07 | 1.38
I I I 1
Shear
-26.7
- -19.9
19.8 16.9
— ! !
I I 1
12.9
16.
22.7
29.6
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4-5-1 :Slab Thickness Calculation:

The overall depth must satisfy ACI Table (9.5.a), Min h (deflection requirement):-
-For one end continues supported:

2 0.143...... select h=15cm
20 24

For One-way solid slab, will use thickness of slab 15 cm to have an allowed deflection

db 10
d = h —cover -5 =150-20 =Y = 125mm

4-5-2 : Load Calculation ((For one Meter Strip)

For the one-way solid slabs, the total dead load to be used in the analysis and design is
calculated as follows: -

Table (4 — 3) Cdculation of the total dead |oad for one way solid slab

Dead load from dxy KN/m
Tiles 0.03 #22 0.66
Mortar 0.02 £22 0.44
Coarse Sand 0.07 =16 112
RC solid 0.15=25 3.75
Plaster 0.02 =22 0.44
Sum 6.41

Liveload =4 KN/m

4-5-3: Design of Positive Moment (Mu = 14.1 KN.m):

(Bottom Reinforcement):
Assume bar diameter @10 for main reinforcement

d=150-20-5= 125mm

oy




m=_Y - _40 _sy59
0.85* fc 0.85* 24

14.1=10°%/0.9
=——=1(M
1000+{125)% (Mpa)

p=—(l- - ZmiR)
m fy

p=——(1- 1-—222"1h-0002449
20.59 420

As=p * b* d = 0.002449* 1000 * 125= 306.13mm*

Check for As min:
Asmin=r_ *b*h =0.0018 * 1000 * 150 = 270mm?

Ase= 306.13 mm® >As;i,= 270 mm>  OK

Use 8 10/15cm , As provided=_5.266 CM*>A required=.3.0613cm? .... OK
Select g 10/25cm , tempreture and shrinkage reinforcement.

4-5-4: Design of Top Reinforcement:
MU negative=18.2kn.m

Assume bar diameter @10 for main reinforcement
d=150-20-5= 125mm

m=_Y - _40 _sy59
0.85* fc 0.85* 24
Rn= Mu /f
b*d?
* b
_ 18221009 _ 1.294(Mpa)

T 1000#(125)2

p=—(1- [ ZmiR)
m fy

p=——(1- 12222129 5003185
20.59 420

As=p* b* d=0.003185* 1000 * 125= 398.24mm’

o¢




Check for As min:
Asmin=r_ *b*h =0.0018 * 1000 * 150 = 270mm?

As = 398.24 mm? >Asy,= 270 mm’..... OK

Use 2 10/15cm , Aq provided=5.266 CM*>As required=.3.9824cm? .... Ok
Select g 10/25cm , tempreture and shrinkage reinforcement.

=
-
W
]
-4
P
&
L~
=
B

4-5-5: Shear Design:

Check Whether Thickness Is Adequate For Shear: -

Vyme = 22.7TKN/1m strip
d=h-20-db/2=150-20- (10/2) = 125mm

OVce= %* F * ./ fct* bw*d

=0.75* ;+v24:1000:125 =76.55 KN /1 mstrip
dVe= 76.55KN >V, = 22.7KN/Im strip

The thickness of the dlab is adequate enough.

00




4.6 Designof Stairs:

Stair Plan.

< Material :-concrete B300 , Fc' = 24 N/mm?

Reinforcement Steel ,Fy = 420 N/mm?

4-6-1 Design of Flight :-

v" Determination of Thickness:-

hmin = L/20 = (4.9)/20 = 0.25m
Takeh=25cm

Run=30cm
Rise=17.33cm

The Stair Slope by 0 = tan™(17.33 / 30) = 30°

o1




v" Dead load calculation for flight for 1 m strip:-

No. | Parts of Flight | Density(KN/m?®) | Calculation
1 | Tiles 23*0.03*1*((0.35+0.1733)/0.3 ) = 1.20KN/m
2 | Mortar 22*0.02*1*((0.3+0.1733)/0.3 ) 0.694 KN/m
3 | Stair (25/0.3)*((0.1733*0.3)/2) = 2.16 KN/m
4 R.C 25%0.25*1 / c0s30° = 7.21 KN/m
5) Plaster 22*0.03*1 / cos30° = 0.7 KN/m

Sum 11.964KN/m

v" Dead load calculation for Landing:-

No. | Parts of Landing | Density(KN/m?) | Calculation

1 | Tiles 23*0.03*1= 0.69 KN/m
2 Mortar 22*0.02*1=0.44 KN/m
4 R.C 25*0.25*1=6.25 KN/m
5 Plaster 22*0.03*1=0.66 KN/m

Sum 8.04KN/m

oy




-Live Load For Stairs For 1m Strip = 4*1 =4 KN/m
-Factored Load For Flight :-W, = (1.2 x11.964) + (1.6x4) = 20.7568 KN/m

For landing : W, = (1.2*8.04)+(1.6*4) = 16.048 KN/m

Design theflight :-

Bl AL T Porey e

50 0 PV O O 1 ) )

YMB =0® Ay(3.95) = 20.75*3.3*(3.3/2) ® Ay = 32.28 KN -
YFy=0® 20.75*3.3=32.28 + By ® By =36.195KN -

oA




X 36.195

- -® x=174m
3.3 36.195+32.28

-Mu(max) = (36.195* 1.744)-( 20.75+1.744* (1.744/2)) ® Mu(max) = 31.56 KN.m
-Assume ¢p14 ® d=200-20-14/2 =173 mm

*  Check for shear :-

.Ilurl_ll
* (pVC:q)*T* b\N'kd
L
o

Vu(max) =32.28 <0.50Vc=1059KN ........... Thicknessis OK.

=0.75* 1000 * 173 * 103 =105.9 KN.

M, = Mu /p= 31.56 / 0.9 = 35.06 KN.m .

; 420
m=-2r_=-_* _7pg
085 f, 08524
M, 35.06+105
R,=—-= =1.17 MPa

BeddZ 1000 (1738

o1




2# Ryporn

p=(1— 12T
=1 1 1 ZLTE _g0o287
20.8 4210
> As=p* by, *d=0.00287 * 1000 *173 = 497.339 mm>......... control

® Ag(min) = 0.0018*1000* 200 = 360 mm?

_ As
~ Asth1z

s=1/3.229=0.30m
< Taked4 hl4/m or H14@B800 mm with area= 616 mm?

=497.339/154=3.22 ...... use 4

n

Step (s) isthe smallest of :
1- 3h=3*200 =600 mm
2- 450 mm

280

3- 380(

1—-25*20=330mm.......... control

- Je
E-‘"}EEI

Temperature & shrinkage :
As(min) =360 mm?.......... Take 3p14/m




4-6-2 Design of Landing :-

(20.754 16.048) 342
a8

=53.17 KN.m

Mu(max) = W.L%/8 =

i
20.7HE8

16.018

M, = Mu /b= 53.17 / 0.9 = 59.08 KN.m .

Ty 4210

n=——=——-=20.6
DAS f; 08524
M, 59.08«10%
o= T = — =197 MPa.
bed? 1000« (173
__l . . 2s Rpeim
a=gli= [1=20)

=—[1- [1-=2220)=0.00489

T 206 0

—As=p* by, *d =0.00495 * 1000 *173=856.8 mm-........... control
® Agmin) = 0.0018* 1000* 200 = 360 mm?
_ BSAB

n=——=55 useb6

154

s=0.133 m

< Take6dl4/m or H14@150 mm with area= 924 mm?

1)




Design of interior Stairs:

« Material :-
b concrete B300 Fc' = 24 N/mm?

P Reinforcement Steel Fy = 420 N/mm?

*Design of Flight :-

v" Determination of Thickness:-

h=1/20=4.5/20=0.225m
h=1/20=4.5/28 = 0.161m
Take h =20cm
Run=30cm
Rise=16 cm

The Stair Slope by 0 = tan™(16 / 30) = 28.07°

1y




v" Dead load calculation for flight for 1 m strip:-

No. | Parts of Flight | Density(KN/m?) Calculation
1 Tiles 27*0.03*1*((0.35+0.16)/0.3 ) = 1.377KN/m

2 Mortar 22*0.02*1*((0.3+0.16)/0.3 )=0.67 KN/m

3 Stair (25/0.3)*((0.16*0.3)/2) = 2 KN/m

4 R.C 25*0.2*1 / c0s28.07°5.0KN/m

5 Plaster 22*0.03*1 / c0s28.07° = 0.748 KN/m
Sum 9.8 KN/m

v" Dead load calculation for Landing:-

No. | Parts of Landing | Density(KN/m?) Calculation
1 Tiles 22*0.03*1=0.66 KN/m

2 Mortar 22*0.02*1=0.44 KN/m

4 R.C 25*0.2*1=5.0 KN/m

5) Plaster 22*0.03*1=0.66 KN/m
Sum 6.76KN/m

-Live Load For Stairs For 1m Strip = 4*1 = 4 KN/m

-Factored Load For Flight :-W, = (1.2 x9.8) + (1.6x4) = 18.16 KN/m

ay




For landing : W, = (1.2*6.76)+(1.6*4) = 14.5 KN/m

Design theflight :-

L. IL'r--I,-i’.‘--d L& L b plabetb PR

TMB=0® Ay(3.8) = 12555® Ay =33.04 KN -
SYFy=0® 18.16*3+14.5%1.4 = 24.04 + By ® By = 33.04 KN -

Mu(max) = 32.5 KN.m
-Assume $14 ® d=200-20-14/2 =173 mm

*  Check for shear :-

S
* q)VC:q)*T* bw*d

¢




V24
&

=0.75* *1000* 173* 10° =106 KN.

Vu(max) =29.9<0.5pVc=53KN ........... Thicknessis OK.

M, =Mu/(=32.5/0.9=36 KN.m .

. ]
m=—22_=_*0 -6
0.5 J, 0524
My 26+100
R, = 3 = ‘?=1.20MPa
beid 1000s (173)
_ 1 28 Ryppon
p=nl- 1-=)
1 26 1.20420.6
=— 1— 1——"— =0.003
20.68 420

—As=p* by*d=0.003* 1000*173 =519 mm?
® Ag(min) = 0.0018* 1000* 200 = 360 mm? .......... control

A 510154=33 ... use 4
Ash14

< Taked4 hl4/m or H14@250 mm with area = 616 mm?

n=

Step (s) isthe smallest of :
4- 3h=3*200 =600 mm
5- 450 mm

6- 380 (——

1—-25*20=330mm.......... control

- Je
E-‘"}EEI

Temperature & shrinkage :
As(min) =360 mm?.......... Take 5010/m

10




4.7 Design of Column (C5-BF) in Basement floor:

* fc'~ 24 MPa

* Fy = 420 MPa

*Pp=341.28 KN & P_=131.7KN

* Py = 1.2(341.28) + 1.6(131.7) = 620.26 KN

Assume rectangular section and (r = 0.015)
Ast = 0.015*Ag

OPN.max = Pu = $0.8[0.85fC (Ag— Ast) + (Ast*fy)]
¢ = 0.65 — for tied column.

702.18*10° = 0.65%0.8[0.85*24(Ag — 0.015Ag) + (0.015Ag* 420)]
Ag = 51254.0146 mm?.

Ag= & — a=+/51254.0146 = 226.4 mm
Use 350*350 mm

Ag = 122500 mm*>Agreq

Check for slenderness :

Kl

¥

<34-12(;) <40

Ll Actualunsupported (unbraced) lengt[] .

r: radiusof gyrationofitscrosssection = 0.3 [

"




l,=¢3om

K = 1.0 - forcolumnsinnonswayframe.

In (35 cm) direction :

1=4.95
0.3=0.35

=EVOE22 L. long column in this direction

In (35 cm) direction :

1=4.95
0.3=0.35

=47141122 ......... long column in this direction

Ec=4700*VPd  Ec= 4700*V/24= 23025.2
Es = 200000M pa

beh? 350=350°
lg=——— oo lg=——— = 1.25 * 10° mm*
12 12
1.2+341.28
Bdus =—————— = 0.66
620.26
0.4=Fc#] 0.4+23025.2+1.25+10"°
El=——2=-"2 ="~ = 6935.30 KN.m?
1+8 dus 14066
24Fl 246935.30
PC=——— = — "~ =2793.538 KN
{(K=lu) (124.95)
Cm=0.6+04-=1
A= ﬁilﬁ-"ﬁ—: 1.38

I=§5=.5703 538

€,.m =15+0.03 350 =255

M, - Pu=e,,, =15.8167

£=222 = 01034

h 350

vy




[ ]25and p = 0.01

_4d 68
]"'I = |'I'I = Y.
@pn

y(0.6) = ﬂ_t} = 2.03

@pn
Opn
J‘q_,'? =2.04 = Pmin = 0.01
Asi=pg = Ag

—Ast =0.01* 350* 350=1225mm>

—Use 8014

@10 L=130

TA




4 .8Design of Strip Footing :-

Try 300 mm thick
Tt net = 400 - (0.3*25) = 392.5 KN/m?

Dead load = 265 KN/m
Liveload = 78 KN/m
pu=12=+=DL+16=LL =4425

u
Ty = % = 1-4'5'“!.’.:1&'!
pi
? = 1-45':4!!.:1&:
Fu ;
Az=——r = 28 _ g5y

14callnet 14+3925
A=b*1— Takeb=1m
d=300-75-12/2 =219 mm

Pu 4428

Op="y = —7 = 442.8= 1.4call net =549.5

#OK

One way shear :

Vu =gy, *0.131 =1 = 44KN
Vu =492.5%0.131* 1 =44KN
Vu = 64.5KN

i
* CbVC=d3*T*bW*d

Y21 %1000 * 219 * 10°=134.1 KN.

&)

=0.75*

14




Design Flexure:

Mu = 492.5*0.35* 1*0.175= 30.16KN.m

Rn = Mu/¢bd2 = (30.16* 10°)/(0.9* 1000* 219%)
=0.69 MPa

420
T D524

=20.6 MPa

. ZsRysm }

=1n—
ﬂ—ml::]. 1 I

1 2069206

1- 1-———— =0.00167

20.8 4210

As = 0.00167* 1000* 219= 366 mm?
AS,min = 0.0018* 1000* 300 =540 mm2.......... control

Use 012/15 MAIN RINFORCMENT
USE ¢12/20 SECONDARY RIENFORCMENT

Check Strain :
_ _Asefy _ 540:420 _ 11.11 mm
0BG« feeh 0.5« 24« 1000
co 1111 13
~ogs oMM
d—c 219-13
E. = * 0.003 = * 0.003=0.047 > 0.005....... ok




Design of Isolated Footing :

Service Dead load = VY V.YA KN

Service Liveload = YY1.A KN
Allowable soil pressure (ga) = 400 KN/m?
Soil Density = 17 KN/m®

Assume thickness of footing = 70 cm

Weight of footing = 0.” *25 = 1¥.5 KN/m?
Weight of soil = +.£%¥17 = 1.A KN/m?

Total load on footing = ".A+YY.e = . KN/m?
Net soil pressure=400—Y4.Y = . KN/m?

) _Pu 1303625
Bearing pressure(qu )—?z ~oegs - /9m

2

A=L25L=1564m .......... take L = 1.75m
Pu=(1.2*VYV.YA) + (L6*YYTA) =Y. Y 1YY KN

1303.625

- - 2
=175+175 425.67 KN/m

qu

# One Way Shear :

Vu @ distance d from the face of support :

Assume 812 ® d =500 — 100 — 12 = 388 mm

Vu = queb[ (1/2) - (a/2) - d] = 425.67+1.75[ (1.75/2) — (0.40/2) — 0.388]
Vu = 21379 KN

BV =ﬁxéx EXbxd=0.75xéx\/ﬂx 1750 x 388*10° = 415.8 KN

\A




# Two Way Shear :

Vu = 425,67+ [ 1.75%1.75 — (0.5+0.388)(0.4+0.388)]
Vu = 1039.30 KN

B o cod tengihin)

ol AN 500/400 = 1.25 , bo= 2(0.4+0.388) + 2(0.5+0.388) = 2.35m
os = 40, interior column

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

1. @Vc= —(1+ —)vz4* bo* d* 10°° = 2070.33 KN

2. @Vc= (m E

+ 2)V/24% b d* 10°° = 2640.216 KN

n:-' _
3. @Vc= % *\/24*bo*d*10'3=1592.87 KN oo, Control

@Vc=1592.87>Vu=1039.30KN ........... Ok

¢ Design of reinforcement (bending moment) :

Use stedl bars @12
B=175m , h=05m ,d=0.388m

Mu =425.67*1.75*0.675*0.338 = 169.9 KN.m

\Al




As=0.00173*1750%388 = 1174.67 mm?
As,min = 0.0018* 1750*500 = 1575 mm?

Design of rectangular section:

1575

#of P12 =—— =139 ® Take 14012

113

Take 14©12 in both direction

S=

1750—(100=2)—(14=12)

13

1. 3h=3*500= 1500 mm

2. 450mm ... control

= 106.30 mm (should be smaller than the smallest of):

................. control

vy




4 .)+ Design of Basement wall :-

BW#4

Basement wall Details.

1.system of load:

Ko=1-sin35=0425.

Earth pressure at rest:

E0=23.75* (/2)=23.75* (3.10/2)=36.75kn/m
Surcharge pressure:

Po=K 0* S=0.425*5=2.13kn/m2
Po=6.6kn/m

V¢




Water pressure:
ew=0.245* (9.81* 1000)* 3.10=12.95kn/m2
Ew=12.95* 3.1/2=20kn/m

Factored |oad:
Qua=3.4kn/m
Qub=20.7kn/m

Ay=14.2, By=23.15

2.Design of shear force:
H=25cm, d=216mm
Qul=19.5
Vu=-23.15+19.5*0.216+
(19.5-3.4)*(0.216/2)=17.2kn

V. =0 xéx foxbxd=0.75 xéx\/ﬂx 1000 x 216*10°=

132.27KN>Vu..OK

3.Design of bending moment:

Mu max at Vu=0

Qu2=5.58*X

Vu=0

14.2-3.4*X-2.79 X?=0

X=1.7m.

Qu2=5.58*1.7=9.53kn/m

Mu max=14.2*1.7-9.53* 1.7 0.5* 1.7*0.33* 1.7-3.4* 1.7=13.75kn.m
Rn = Mu/thbd?2 = (13.7*10°/(0.9* 1000* 216°) = 0.327 MPa

420

m = =20.6 MPa
LEG=24
ﬂ:—l{]._ 1_2aﬁ,!am}
m I
=— 1- 1-=22"2% =0,000785

As = 0.000785* 1000* 216= 169.55 mm?




As min =0.0012*b*h=0.0012*1000*250=300mm?/m.....control
Select@®12/15at tension face.

Compression face:

Asmin=3cm*/m

select@10/15.

Horizontal Rienforcment:

As min =0.002*b*h=0.002*100*25=5cm?/m two layer
One layer =2.5cm?/m

select10/15.

15cm Thick solid S

L-hnnkR MRS

@105
o [ A :
/ ‘u"".riatr:r Well

L]
Ei
|

A




4.1)

. Design of Shear wall (SHW4) :-

i KM

kl"\ 3429 Knm 260 KH

W335 Khm

L)
)

431062 3 Knum

Bending Moment Sy Forrfes

v" Material and Sections:-

b

b

concrete  B300 Fc' = 24 N/mm?
Reinforcement Steel Fy = 420 N/mm?
Shear Wall Thickness h=25cm

Shear Wall Width Lw =4.85m

Shear Wall Height Hw = 11.43

\A%

Lib KN




* Design of Horizontal Reinforcement:-
2 Fx =Vu=90+260+480=830

The critical Section isthe smaller of:
Iw
E: 4.85/2 =2.425m........ control*

hw

5 - 11.43/2=5.715m*

Sory Highet( Hw) = 3.81.
D= 0.8*Lw= 0.8*4.85 = 3.88m

Ej.['II:I"!I'L'I.' = Ej th

o o1

=0.75*0.83 = V24 = 250 = 3880 = 10~ = 2958.13KN >V}, = 830KN

V.is the smallest of :

1

1— V. == f'hd =-v24 =250 +3880 =10 = 792KN.....control

=z Nred 7 E
2— V. =027 f'hd+ 2l =0.27V24 =250 #3880 = 10" % + 0 = 1283.0kKN
W -

1, 01 F+o.2ﬁ
3— ¥ = 005 f+ s hd
Vu 2
__ 485 01v24+0 ]
3— ¥ = 005vV24 + 560 250 = 3880 = 10™% = 1120.36 KN

VCc=792KN
@ * ve + Qus = vu
D * vs=vu-Q * vc
Vs=vu/@ — ve
Vs=480/0.75-792= -152kN NO need reinforcement

YA




- Maximum spacing is the least of :
* Lw/5 = 4850/5 = 970 mm

* 3*h = 3*250 = 750mm
*450 mm ....... Control

Select @12 ,tow layers

o 2%1131

Pe =5 = S, * 250 = 0.0025

Sh=361.92mm

Select Sh=361.92mm=Smax= 450 mm.
Take 12@15in both sides

* Design of Vertical Reinforcement:-

%,'E =0.0025+05 25 —?—E ps —0.0025 =0.0025
h, 1143 a5
Lw 485  ©

for this wall with i—% =2.5,p, = 0.0025

- Maximum spacing isthe least of :

L;)N = 4850/5 = 970 mm

3*h = 3*250 = 750mm
450 mm ....... Control

Use $12@200 mm in both sides

* Design of Bending Moment:-

\&




4850

Ay = 250 * 2=113.1 = 4388.28mm*
o Ac f 438828 420
I.h [ 4850+250 24
By
a = I AL =0
C w+a 0.0633 +0

E c
EjM” =0 0.54 .If_‘.-"!l.l..rl:l +m] (1 —Ej

I, 2w+0850, 2=00633+085=085

=0.0745

=0.905%4388.28 4204850 1+0 1-—0.0745 107° =3722.83KN.m =

Mu = (3162.3)KN.m .... Ok
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- American Concrete Institute (A.C.I) Code.
- Uniform Building Code (U.B.C 97).
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