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Dwer ban

WORKING TEAM:

EidAl-Sharif Khalid zatariDoaAbeido

Palestine Polytechnic University — 2015

Supervisor: Dr.Nafiz Nasser-AlDen

Project abstract

The idea of this project is summarized in the structural design of the
architecture college in Hebron — Dwer ban in because there is real need
for this structure in hebronto improve this specialization and to inform
students that their university cares about the student and his needs,
that help him to be creative and being an active architect, All of that
come with providing the building with all general facilities that should be
available in any optimum college that will be ; lecture halls, supervisor
offices , drawing hall, library, theater, restaurant, and also the
building contains stairs and elevators that make the movement of
building users more easier and faster.The project is a college consists of
m? and the five floors with approximate area of ground floor equal
area of floor gets smaller than floor under it to give the design the
beautiful architectural type on this unique building.

The structural design will be according to ACI-318 code ,and to the
Jordanian code of loads, and this project contains structural loads

analysis for vertical and horizontal loads, and structural design and
details each single member in the building.
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Ground Floor Slab

section in one way ribbed slab
system for topping

section in one way ribbed slab
Rib geometry

loading of Rib 14

Moment Envelop of rib 14
Shear Envelop of rib 14

Beam Geometry

Load of beam

Moment Envelop for Beam

Shear Envelop for Beam

List of abbreviation:
D.: Dead load.




L.: live load.

W,: factored total load.

L.: clear length of member.

d: thickness of a layer.

y: unit weight of material.

M,: nominal moment.

M,: factored moment at section.

f.: Compression strength of concrete.

f,: specified yield strength of non-prestressed reinforcement.

p: ratio of steel area.

&, strain of tension steel.

@: strength reduction factor.

V. nominal shear strength.

V,: factored shear force at section.

V.. nominal shear strength provided by concrete.
: nominal shear strength provided by shear reinforcement.

A, area of steel.

A,: area of shear reinforcement.

b: width of compression face of member.

b.: web width.

d: distance from extreme compression fibers to centroid of tension
reinforcement.

h: over all thickness of member.
P,: nominal axial load.
P.: factored axial load.

S: spacing between bars.
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1. AutoCAD (2014) for Structural and Architectural Drawings.
2. Microsoft Office (2007) for text edition.

3. Atir software for structural calculations.

4. Safe.

5. Etabs.

6. Sap2000.
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Introduction:

Concrete is the only major building material that can be delivered to the job site in a
plastic state. This unique 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, all of design calculation for all structural members would be made
upon the structural system which was chosen in the previous chapter.

So, in this project, there are Two types of slabs: two way solid salb and one way
ribbed slab. They would be analyzed and designed by using finite element method of design,
with aid of a computer program called "ATIR- Soft ware " to find the internal forces,
deflections and moments for ribbed slabs and by using the previous program and
Etabs,Safe,and programs to find the internal forces, deflections and moments for One way
solid slab, and then handle calculation would be made to find the required steel for all
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-318-08code.

Factored loads:

The factored loads on which the structural analysis and design is based for our project
members, is determined as follows:
qu=1.2D.L+1.6L.L.

Slabs thickness calculation:
Determination of Thickness for One Way Ribbed Slab:

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

The maximum span length for one end continuous (for ribs):
hmin for one-end continuous = L/18.5 =5.81/18.5=0.31m =31 cm

The maximum span length for both end continuous (for ribs):
hmin for both-end continuous = L/21



=5.75/21 =0.274m =27.4cm
Select Slab thickness h= 32m with block 24 cm & Topping 8cm

Load Calculations:
One way ribbed slab:

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

calculated as follows:

T wvay ik wmk — " LA LE s 2§y o' —

-
Hialure Bk 2 8em ] - 3

Fig. () One way rib slab

Calculation of the total dead load for one way rib slab is shown in the following table:

Table (5)
Calculation of the total dead load for one way rib slab

Type (o h KN/m
Tiles 0.03*0.52*23 0.359
Mortar 0.02*0.52*22 0.229
Sand 0.07*0.52*16 0.5824

Topping 0.08*0.52*25 1.04
Hollow block 0.4*0.24*9 0.864
Plaster 0.02*0.52*22 0.229

R.Crib 0.12*0.24*25 0.72

Partitions 1*0.52 0.52




Sum

4.5

Nominal Total Dead load = 4.5 KN/m of rib
Nominal Total live load =5*0.52=2.6KN/m of rib

Design of Topping:

Type bn KN/m
Tiles 0.03*1*23 0.69
Mortar 0.02*1*22 0.44
Sand 0.07*16*1 1.12
Topping 0.09*1*25 2
Partitions 1*1 1
Sum 55

Live Load = 5 KN/m?,
W,=12DL+16LL
=1.2* 55+ 1.6 *5=14.6 KN/m®. (Total Factored Load)

=10% = 2195 KN.m

bhi l noad
o

=042 f = — =042V24 =

No structural reinforcement is needed. Therefore, shrinkage and temperature reinforcement

must be provided.

For the shrinkage and temperature reinforcement :-

-'q--“r:'q 144
Abar 50

# 0f ®8 = =2.88 - Spacing(S) = =0.347m = 347 mm.

M, = f.+S

hM, = 0.55 = 2.
oM, = 1.2KN.n

p =0.0018
A= p=b*h=



280, 280,

<380 () -25*Ce < 380 ()

=380 % (7—)-25%20<380 * ()
3. 3y

=)~ 25%20<380 * (3 )

F i
3 420 3 420

=380 * (

=330 mm. <347 mm.
<3*h=3*80=240 mm........... controlled.
< 450 mm.

sUse @8 @ 20 Cm C/C in both directions.

Design of Rib (FF-R2)

Material :-

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

b =12cm bf=52cm

h =32cm Tf=8 cm

—ia e -k il i e ...ﬁl.... T —— [ e =3 ﬂ : —
e —— — 'ﬁ = L e — = ﬁ = e
I . ai I B pca s U o
el SRy I = ST T T T G | BN 1A
| s I I

Figure (27): Rib geometry
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Figure (28) : loading of Rib (FF-R02)
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Figure (30) : Shear Envelop of rib (FF-R2)



Design of flexure of rib(FF-R30):-
Design of Negative moment of rib (FF-R2)

1) Maximum negative moment Mu © = 28.5 KN.m.
Mn = Mu /th =28.5/0.9 = 31.67KN.m

-_& __sm0 2906
0.85 f .BG5«24
d =320 - 20 -10 -12/2= 284 mm
_ My _ 316Te10%
7 ped? T 520e (284)2 =2.67 MPa
p = _l (1 - 1 . 2'-5'“-"! }
e !-I_r
=5 1= 1= =0.00684
206 420

~ As= p* by, *d =0.00684* 120 *284 = 233.68mm>.

¢’

fc
b, *d = 2sb,+d .........(ACI-10.5.1)

—_—
Aty W fy

_ VI%
40820

=99.38 mm?<113.6 mm? ............. Larger value is control.

J‘!Smm =

£120 2284 = ﬁ31203284

— ASmin = 113.6 mm’< Asyeq =233.68 mm”.
“ As = 233.68 mm”.
2 ®14=308 mm*> Asrq = 233.68 mm?. OK.
=~ Use 2 P14
— Check for strain:- (g, = 0.005)

Tension = Compression

As*fy =085* f'*b*a
308*420=0.85*24*120*a

a=52.84 mm.

¢ - 286917 mm.

T fy oss

£, =25 0,003

'

= 28976217 % 5003 = 0.012> 0.005 A =0.9........... OK

R2.17



Design of Positive moment of rib (FF-R2)

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

be < Distance center to center between ribs = 520 mm............ Controlled.

Span/4 = 2600/4 = 650 mm.

(16* t;) + by, =(16* 80) +120 =1400 mm.
—bg=520 mm.

IN

IN

= % * * -
- M, =085 f =b=t; = d 3

=0.85%24=052+008= 0284 —% +10% = 207.068KN. m
hMps = 0.9 * 261.60 = 186.36 KN.m
— OMps =186.36 KN.M > My max= 25.2KN.m.

=~ Design as rectangular section.

1) Maximum positive moment Mu ) =25.2 KN.m
Mn =Mu/ ¢ =25.2/ 0.9 =28 KN.m.

Ty 420

=———=206

T 0B5J. 08524

_ My 44s100
7 oed? T 520s (314)2

= 0.667MPa

ﬂ:—llzl— 1 _2-.&'“-:?1}
m I

1 2e0B6HT 206
1_-—— "

206 4210

=0.0016

S As= p*be *d = 0.0016 * 520 *284= 226.3 mm-.

i

-‘qs:lnj"ra = _$bw *d = ﬁ*bw *d (ACI'1051)
4] fr

= V2 L 120+284 > 11,120 +284

T 4ea20 4

=99.38 mm?<113.6 mm?

............. Larger value is control.
— ASpin = 113.6 mmP’< Asyeq = 226.3 mm?.



4 As=226.3 mm’.
2 ®12= 228 mm*> Aseq = 226.3 mm®. OK. *Note: Az = 114 mm?.
& Use 2 P12
— Check for strain:- (g, = 0.005)
Tension = Compression
A *fy =085* f/*b*a
228*420=0.85*24*520*a

a=9.027 mm.
c=2=227_1062 mm
iy 085
£, = °*+0.003

_ B4 =106

082 %0.003 =0.0772> 0.005 () =0.9 OK

Design of shear of rib (FF-R2)
1) Vu =28.3 KN,

!
O Vo= % —*by*d
TI *0.12* 0.284*10° = 20.87 KN.

1.1* ¢ V= 1.1 *20.87 = 22.96 KN.

— Check for Cases:-

=0.75*

1- Casel: V, < m—;‘

28.3< £2°=115 .........Not satisfy

2

2-Case2:25< vy < Ve
115< 20.87< 229 ......... Not satisfy
Minimum shear reinforcement is required except for concrete joist construction , so no shear

reinforcement is provided .



Design of Beam (FF-B 0,8):
Material :-
concrete B300 Fc' =24 MPa
Reinforcement Steel fy =420 MPa
Section :-

B =80

h =60cm

i.j 30 0.4 9 0. 54 0.4

e T e T o = L

e

Figure (31) : Beam Geometry.

4
i e\ .= O .
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Figure (32) : Load of Beam (FF-B 0,8)
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Figure (33) : Moment Envelop for Beam (FF-B0,8)




Figure (34) : Shear Envelop for Beam

Design of flexure:-

Design of Positive moment:-

- MuUmax =394.2 KN.m .
bwy=80Cm. , h=60 Cm,
d = depth - cover — diameter of stirrups — (diameter of bar/ 2)

= 600 — 40 -10 —2—2”= 540 mm.

M 30422107
Rn=—>5= - = 1.87 Mpa
P 0.9 B00x 540

_ 420 =206

T oess! T oesx4

p=— 1— 1-2% = 1 1 -T2 - 0004678

" 420 206 420

A; = p.b.d = 0.004678 x800x540= 2020.79 mm?.
ChECk fOf As’min .

Asmin =0252%p,.d =25, . d
¥ fy

7 _
Asmin =0.2572% 800 x 540 = 1259.7 mm?

420

Asmin =—— 800 % 540 = 1440 mm? Control.
320

--------------------------------------------------------------------------------------------------------------------

Check spacing :
S = BOO-40+2-20-9x19)
10
Check for strain:
_ Msfy 2086 %420
Tnssh g 0B5xBO0R24

529mm=>d, =18>25.................. 0K

= 53.68 mm




i 5368
Hy .85

= 63.157 mm

Maximum positive moment Mu ) =226.4KN.m

fir 420

m= X = =206
0851 DBES=24
p=— 1- 1200 = ﬁ 1- 1-2222 =0,00327
A, = p.b.d = 0.00327 x800x540 = 1412.64 mm>.
Check for As min -
Asmin =0.25—"Sp,.d =2 b, .d
24 b
Asmin =0.2522" 800 X 540 = 1259.7 mm?

Asmin =-—-800 % 540 = 1440 mm? Control.
As min = 1440 mm?>A, = 1412.64 mm?

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

Check for strain
Asfy 1524 %420

= ;= = 39.22 mm
0850 f DBES=B00=24
i 3922
=—= =46.142 mm
By 085

Design of negative moment:-

Nrgative moment Mu © = 432.9KN.m.

I 420
m: ¥ ; =
0.B5f; 0E5=24

=20.6

2:20.6+20
4210

1 ZmR 1
p=— 1— 1-0 =—
m 420 17.43

A = p.b.d = 0.0102x800x540 = 2069mm?.

l= 1= =0.00478

Check for As min -
Asmin =0.25—%p,,.d =3p, .d
¥ Iy

I

£, =00
R e MH .
N =0bdZ ~ 04
Ok
£, = 0.
R . M“ .
"= 0bdZ 0.



As min :0.25§ 800 x 540 = 1259.7 mm?
As min =ﬁ 800 x 540 = 1440 mm* Control.
As min = 1440 mm?< A = 2069 mm?

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

Check for strain:

Ay 2286 %420
=—I = =52.83 mm
085h ff  DBSxBO0=ZY

i 5283
— = =69.21 mm
Hy 0.85

Design of shear:-
1) Vu=378.3 KN.

1
¢)Vc=cb*?*bw*d

=0.75* TI * 0.8 * 0.540 * 10° = 330.68 KN.

=]

- Check For Cases:-

1- Casel: V< Cp—;r‘.
RRI:I.[-LH:
2

2- M%< Ve € Ve
165.34 < 378.3< 330.68....... Not satisfy.
3-Case 3:h V< Vy £ Ve + PVSnmin

378.3 <

165.34.......Not satisfy.

b _ 075
q)VSmin 2 : fr_-ll*bw*d—T

V24 * 0.8 *0.540 * 10° = 99.2 KN.

P
Y

> £xp,*d= 25+ 08%0.540* 10° = 108 KN.......... Control.
VS min = 108 KN.

(Ve + VS min = 330.68 + 108 = 438.68 KN.

BVe< Vy < Ve + OVSmin

330.68< 378.3 < 108 .......... Not satisfy.

-

4-C&S€4Cch+(*)VSmm< Vu < ¢V0+(___{ * & *bw*d)

0.75

=108 < 378.3 <330.68+ (== *V24 * 0.8 * 0540 *10°)
108< 378.3<859.77............. ok



shear reinforcement are required .
Use 4 leg @ 12.
As =452.8mm? .

3783
Vs=Vp-V¢= G

Usedleg® 12 @ 175 mm c/c.
2)Vu = 335.1KN .

hVe=d * E*bw*d

.:_i r

=0.75 * = —*08* 0.540 * 10° = 264.45 KN.

- Check For Cases:-
1- Casel: V, < Cp—;‘.
hﬁ44q

335.1 <

=132.27.......Not satisfy.

2- Case 2 :%< Vu £ oV,

132.27< 335.1< 264.45 ....... Not satisfy.
3' Ca.se 3 .(*) Vc< Vu < (*) Vc + (*)VS min

.75

O Vsmn = = f7*by*d =224 *0.8*0.540 * 10° = 99.2 KN.

> xp,*d= 22+ 080540 * 10° = 108 KN
VS min = 108 KN.
Ve + VS min = 264.45 + 108 = 372.45 KN.
BVe< Vi € BVe + DVS min
264.45< 335.1< 372.45 ...coocvovenn. ok .

Use 2 leg @ 10.
As =157 mm? .

Control.

S?ILH.‘L'

IA
N =

ul
Nﬂ-h
p=y



3A,f,
b= e =

16 Al"f_}"!
T bl

Use 2 leg @ 10 @ 270 mm.

Design of Column (C27):

JITY
I[.:j /:J :
=t \ ’

I '“r-. < :.‘

Fig.(35) :Place Of Column (C27)

Load Calculation for Column

Col. C27 50cm*50cm 24Mpa | 420Mpa

e Load Calculation:



Pu = 2400KN

User =rg=2%

Pu=0.65*0.8*{0.85* fc'(Ag — Agt) + Agt(fy)}

2400*10° = 0.65*0.8*[0.85* 24 * (Ag — 0.02Ag) + 0.02Ag * 420]
Ag = 162559.33mn"’

Ag =500*a

162559.33/500 = a

a=425.11mm

Use 500 x 500mm with Ag = 250000mm?

Pu(KN) rg Ag, provided | a( mm) Ag required

2400 0.02 250000 MM’ 425.11 162559.33 mm’

e Selecting longitudinal bars:
Pu = 0.65*0.8*{0.85 * fc'(Ag — Ast) + Ast (fy)}
2400 *10° = 0.65 *0.8*[0.85 * 24 * (250000 — Ast) + Ast * 420 ]
Ast =1100 .41mm?

At
rg = Ag _ 1100.4120_0044
250000
Take rg=0.01

As,req = 0.01*250000=2500 mm?
Take 1614 As,provided = 2663 mm’ >As,req = 2500 mm?

() Ast, required rg
0.65 2500 mm? 0.01

e Design of Ties:

- Use ties @10 with spacing of ties shall not exceed the smallest of



1.48 * ds =48 * 10 = 480mm
2.16 *db =16 * 14 = 224 mm - control
3. the least dimension of the column =300 mm

Use ties @10 @ 200mm

ds(mm) db(mm) S(mm)
®10 ®14 200

e Check for code requirements:

1. Clear Spacing = 500-40 2_510 2-6"14 =63.2mm > 40mm>1.5db=1.5*14=21mm

-OK

2. rg=0.01<0.08 -0OK

3. Number of bars 6>4 for rectangular section — OK

4. Minimum tie diameter ds =®10 for db = ®14bars — OK
5. Arrangement of ties 63.2mm<150mm — OK

Clear Spacing | No. of bars rg ds (mm) db (mm)
63.2 mm 16 0.01 @10 d14
e Check Slenderness Effect:
kI—“< sa_12 ML ACI —(10.12.2)
r M 2

Lu: Actual unsupported (un braced) length.
K: effective length factor (K= 1 for braced frame).

I
R: radius of gyration =0.3 h = \/;
Lu=35m
M1/M2 =1 (Braced frame with M,min)
K=1, According to ACI 318-02 The effective length factor, k, shall be permitted to
be taken as 1.0.



klu M1

12 M 00 ACI —(10.12.2)
r M 2
*
Mu _ 1739 o) 26<40...0k
r  0.3%0.50
3.9 1.0 1.0 26

Fig. (36):Section of

il 4

[ s

Design of Stairs

910220

LT | i
P b S

Column (C27)
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Fig. (37) :Stair (ST1)
e Determination of Thickness:

height =3.74 m

Rise = 4.25/22 =17.0 cm
Height rise run LL fc fy
3.74m 17.0cm 22 cm 2.6 KN/m2 | 24 Mpa 420 Mpa

Minimum slab thickness for deflection is (for simply supported one way solid slab)
h,min =L/ 28
h,min =3.8/28 =17.18cm ............. take h=20 cm.
= Use h =20cm.
6 = tan(2 / 3.45) = 30.256°
h,min (cm) ©
20 30.256°

Load Calculations

Dead Load calculations of Flight :

plaster = 205 X 22 _ 260 KN/
ASter = 20530256 m



0.2 x25

concrete = =05 30.256 =584 KN/m
0.3+0.167
maortar = Qo3 0.02 %22 =0.68 KN/m
tair = 2320257 o5 _ 5 ke
starr = 03 = 2 = i
, 0.35 +0.167
Tile = 03 003 %27 =139 KN/m

Total load(DL) =5.27 KN/m
Live load(LL) =2.6 KN/m

Table 4-2 : Dead Load calculations of Landing

Material gama h(m) b(m) KN/m
Tiles 22 0.03 1 0.66
Mortar 22 0.02 1 0.44
RC 25 0.2 1 5
Plaster 22 0.03 1 0.66

Total load(DL)
Live load (LL) = 2.6 KN/m2

Total Factored load,,,, (W =1.2DL + 1.6LL)
For Wy, , W=1.2*5.27+ 1.6%2.6= 10.48 KN/m

For w, W =1.2%6.67+1.6*5=13.6

landing !

Wflight (KN/m) Vvlanding (KN/m)

10.48 13.6

Becouse the load on the landing is carried into two direction , only half the load
will be considered in each direction 13.6/2=8.81 KN



- Structural System Of Flight (FL1) :

iy

46, PZRN

18.44 kn/m

0.4 m

3.45m

0.4 m

Check for shear strength For Flight:

Assume @ 14 for main reinforcement:-

d=h-20-db/2=200-20-14/2=173 mm

VU =46.92-8.81(0.1+0.223) = 44.1KN

f\Vc

_ 0.75*4/24*1000*173
6

=112.4KN/m

vu=30.4 KN<0.5*fvc=56.2 KN.

Thickness is adequate enough

Fig. (38) :Structural System of Flyight (FL1)

db (mm)

h(mm)

d (mm)

Vu (KN)

f Vc (KN)

@14

200

173

44.1

112.4

Design of Flexure:

- Design for Flight:

Mu = 10.48 + 1.65 * 0.852 —30.4 * 2.05 = 37.2 KN/m




Mn =Mu/0.9=37.2/0.9 = 41.3 KN.m/m
d=h-20-db/2=200-20-10/2=175mm

Mn

R=b.a?

* 6
R, = 4137107 _ 1 a5mpa

1000*175°

__fy
0.85x fc'

420
0.85x24

1[1_ _2me] 1 (1 Jl_MJzo_ooggl

=18.33

m f 18.33 420

y
As=0.00331*1000*175 = 5.775cm%/m> As . = 3.6cm’/m.... OK
As_..=0.0018 *b*h =0.0018 *1000 * 200 = 3.6cm*/m
Use @ 12 then,

Mu(KN.m) | m Rn P ASreq(mn?) | ASpjn(mm?

S(mm)

37.2 18.33 | 1.35Mpa | 0.00331 3600 3600

150

Use ® 12 @ 20 cm c/c

- Step ('s) is the smallest of :-

1. 3*h = 3* 200 = 600 mm
2. 450 mm
< 380 (ﬂ) 2.5* C,

<380 * (1”“ )—2.5%20 =380 * (,_Fjj“ ) —2.5*20 = 330mm
< 300 (ﬂ) =300 * (1”")_ 300 * (,_Fjj") 300 mm ... (control)

- Check for strain:

Tension = Compression




A * fy=0.85* fc' *b*a
577.5*420 = 0.85*24*1000* a
a=10.5m
2 _ 105 15 35mm
b, 0.85
o _175-12.35
s 12.35

e, =0.039 > 0.005—— ok

*0.003

e Temperature & Shrinkage reinforcement:

ASgyirsage = 0:0018x bx h = 0.0018x 1000 200 = 360mm? /m

Use @ 10 @ 20 cm c/c,As prov = 395 mm2/m strip

ASShrinkage (mmZ) db (mm)

395 ® 10
- Design for landing (L1):
136 En/m
NN
~ T ==
3.8 m T
25.84 kn 55 84 kn

Fig. (39) :Structural System of Landing (L1)

- Calculate the maximum bending moment:

Mu =136 3—2’3 0.95 —25.8 g = 245NK/m

Mn =Mu /0.9 =27.3 KN.m/m



d=h-20-db/2 =175 mm

Mn
" bt
* 6
R = 21310 s
1000*175
_fy
0.85x fc'
m = 420 =18.3
0.85x24
1 2m * *
r=—|1- [1- R, =i 1—\/1——2 18.3*0.89 =0.0022
m fy 18.3 420

As,, = 0.0022*1000*175 = 385 mm?/m< As . = 360mm°/m.... OK
As,. =0.0018 *b*h = 0.0018 *1000 * 200 = 360mm?/m
Use @ 10@ 20cm c/c

- Step (' s) is the smallest of :-

1. 3*h = 3* 200 = 600 mm
2. 450 mm

< 380 (%) -25*C,

<380 * (Ff)— 2.5%20 =380 * (5~ -)—2.5*20=330mm

< 300 (22) =300* (£*) = 300 * () =300 mm (control)

] Z 2
3 342

- Check for strain:
Tension = Compression
Temperature & Shrinkage reinforcement:
ASgyinage = 0.0018x bx h = 0.0018x1000x 200 = 360mm?/m

Use @ 10 @ 20 cm c/c,As prov = 523.33 mm2/m stri
- Step ('s) is the smallest of :-

1. 5*h =5* 200 = 1000 mm
2. 450 mm - control



Design of a shear wall:

To design shear walls we use ( CSI ETABS) Software , and this is a

manual example of shear wall design :

SH (1)
oo ]
@
B 3.9m
=
= I
698 - 4
KN o
n 3.9m
o
=
1596
M T v Lw =4.9m

Fig. (40) Shear and Moment Diagrams of ShearwallSH(32)

Fc = 24MPa

Fy = 420 MPa

t=20 cm .shear wall thickness

Lw = 4.9 m .shear wall width

Hw for one wall = 3.39 m story height

4 .15.1: Design of shear



D Fy=Vu=446945KN

Design of the Horizontal reinforcement:

The critical Section is the smaller of:

Iﬂ: ﬂ: 2.45 m.... contorl
2 2

hw 678 _ 3.39m

2 2

storyheigh t =3.39m
d=0.8xIlw=0.8x4900 = 3920 mm

1 — 1
1) b= 6 f.'hd = 6\/24 * 200 * 3920 = 6401.33KN

— N, d _
2) V.=027 f.'hd+ 4’ =0.27V24 * 200 + 3920 + 0 = 1037.015KN

b

1596 — 698
Mu = (T * 0.7 + 698 = 855 KN.m

M, I 855 4.9
L. = —0.54 < 0 (—ve value)

, 2 446945 2

1, 01 fl+02:%
3) V= 005 f.+ T
Va2
= 0.05v24 +0 200 * 3920 = 192.04KN Control

Vs =Vn - Vc
= (446 .945 /0.75) —192 .04 = 403 .89 KN

hd

V.  403.89*10°
f,d ~ 420+ 3920
A, 02453
P=Svh ™ 200
Use ¢ 12 As=113.1 mm?

= 0.2453mm?*/mm

A.*-'
.

= 0.00123 < 0.0025




__ 2#1131
S=200

Max. Spacing
L B 4900 — 980mm
5 5

3h =3 %200 = 600mm

Use ¢ 12@250mm at both side

Design of bending moment :

=0.0025 = § = 301.4mm take it 250 mm

4900 .
Ay = g5 *2+1131 = 443352mm

Ay fy 443352 420
W= LR f - 2900+200 24 007917

Fu
g=—-—=0

Lyhfe
C_ wta 0.07917 +0 .
l, 2w+0858, 2+%0.07917 +0.85+085
Fu C
@M, =@ 05A f,ly(1 +—=)(1——
Aﬁlfy Iw

=0.9 05%4433.52 * 420 + 4900(1 + 0)(1 —0.091) =3732.24KN.m

> Mu = 855

Try ¢ 14@200 mm

,_ 4900
mg T 200
w = Aﬂ f;‘#’ =
Lyh f'
F,
a= =0



L W+ a

I, 2w +0.85}
E}Mra = E' |D5-"q'1!
=0.9[0.5 *

- use ¢ 12@250 mm for vertical reinforcement and ¢ 12@200 mm for

horizontal reinforcement

Design of Strip footing .

Fig. (41)location of Strip footing .
Load Calculation :
H (slab) = 0.32m
H( )=0.15m
Weight of wall (D.L.) = height* Thickness * 1m wide *y, =3.39*0.25* 25 =21.1875
KN/m
From plaster D.L = 0.3* 25 * 23 = 5.52 KN/m2

D.L=21.1875+5.52=26.7075kn/m



Total W= 26.7075 =26.7075 KN/m

Allowable soil pressure = 300 KN/m?

Assume footing thickness is 0.25 m.

A=ﬂ :ﬂz 0.167m2
gall 300
= B=1.0m

Take B=100 cm .
Pu=1.4*26.7075 = 37.3905 KN/m

U:E:E:SOK/mZ
A 1x

Assume h=35cm

h =350mm

d =350-75-10 = 265mm

V, =1x(0.6 —0.15—0.265)x 50 = 9.25kn

fV, = 0.75x% fc' b,.d = 0.75x%@ x1000x 0.265x10°

=162.28kn
fV, >>V,

So No Shear Reinforcement

M, =50x0.45x1x (0'245j =5.06kn/m
=My 5060 _ 5 63 /m
09 09
6
Kn=-_Mn__ 563x10° _, he009Mpa

" b*d? 1000 x 265



f
me_—y %0 4
0.85f,  0.85(24)

2mKn

1
r==—(@1-|1-
- y )
Lo 1 (1_\/1_2><20.6><O.08009)20_00019
20.6 420

kil 1.01A S req = 0.00019 (1000) (265) = 50.6 mm”

As min for shrinkage and temperature:
A's min =0.0018*b*h

~0.0018%1000*320=576 mm
As,, =506mn

#of bar = 4—50 =5
113.1

Select @12 @25cm c/c with Agprey.565.5mm?2/m.

Design of isolated footing of C(3):

4.9.1 Load Calculation :

Total factored load = 2400 KN.

Total services load = 1920 KN.

Column Dimensions = 50*50 cm.

Soil density = 18 KN/m?,

Allowable soil Pressure = 400 KN/m2.
Assume footing to be about (60 cm) thick.
live load =5 KN/m2.

Ouyion = 300 KN/m?

4.9.2 Determination of Footing Area :




1920
300
=>L=3.2m

Determinate g, = 2400/11 = 220 KN/m
4.9.3 Determine the depth of footing based on shear strength:
Assume h =100 cm ..... d = 600-75-14 = 511 mm

e Check for one way shear strength
Critical Section at %+ d

—+d —E+O 511=0.761m
2 2

220*(3ﬁ—o 761)*3.45 = 725.6KN

f.\/c=f.(g* fc'*b, *d)

f Vc= 0.75*%*Jﬂ*2450*0.511 — 766.65KN

f Vc =766.65KN >Vu =725.6KN
. Sfe

e Check for two way shear action (punching)

The punching shear strength is the smallest value of the following equations:

FV, =f %(u bicjﬁbod
FV, =f. (b/d erd
fv, =f —\/7bd

Where:




_ Column Length (a) 50
€ Column Width (b) 50

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

b, =2(d+a)+2(d +b) =2(50+91.1) + 2(50 + 91.1) = 564.4cm

as - 40 for Middle column

fV, =f %(u bi}l . byd =0'—gs*(1+ 2 ]* 24 *5644*0.511 = 5298.41KN

1.0
fV, =f. (

fV, =f —\/ bd_0;5* 24*5644*0.511=3532.3KN

*
]\l b,d= 0 75 ( 05 604311+ 2)* 24 *5644*0.511 = 2336.3KN

f V. =2336.3KN ..... Control

Vu. = Pu-FR,

FR, =s,, *area of criticbl section

Vu. = 2400 —[564.4*(0.5+0.511) * (0.5 + 0.511)| = 1823.1KN
f Vc =2336.3KN >Vu, =1823.1KN........ satisfied

4.9.4 Design for Bending Moment:

0.975

Mu =564.4*3.45* =925.5KN.m

Mu =925.5KN.m for both side

Using Reinforced Concrete.

Mn = 9255 —— =1028KN.m
0.9

Mn  1028x10°°

" pd?  3.45x0.5112
fy 420

T 0.85%fc  0.85%24

~1.14Mpa

=20.588




" :i 1- 1_2><m><kn
m fy

r = 1 1—\/1
20.588(

ASgeq =T *p*d =2.143*107° *245*51.1 = 26.83 cm’
ASqyiiege = 0-0018*b* h = 0.0018 % 245* 60 = 26.46cm’
ASaq = 26.83 > ASq,yeqe = 26.460M°

Select 18f 14...As,, 40y = 27.72cm* > 26.83cm’

~ 2x20.588x1.14

J =2.143*10°°

Check of strain -:
As*fy=085*f *b*a
2772*420=0.85*24*2450* a

a=23.29mm
_a 2329

b, 085

_ 511-27.41

2741

e, =0.053 > 0.005

= OK

S

4.9.5 Development Length of main Reinforcement for Mul :

Ld available = 870'75= 795mm

=— =27.41mm

X0.003

9 K
s =16 75

Ktr=0 Noin

ktr +ch 0+¢
dh 14
ktr +chb
dh

25

9 4.
— &
10 1=

gy =



Ld a\/ai|ab|e: 795 mm >td"-"l’:'q| = 345.67?]1?]’1

e not required hook

4.9.6 Design of dowels :

Pu=2400KN
f.Pn=f.(0.85fc’'Ag)

f.Pn=0.65*[0.85*24*(500*500)]/1000 = 3315KN
But f.Pn=3315KNKN > Pu = 2400KN
Dowels are not required .

Isolated Footing Detail:

i L
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Figure (42l1solated Footing Detail
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