Palatalalalalalalal alal el ol ol al oo oo ol ol o o ol ol el el el al el el el el el el el el ol o ol o el ol el el el el ol ol el e oV ol oV o a¥ a¥ o e A N

digll 40S
Ao jlanall 5 Aaall dunigll 5 i

z A e 5y

Structural Design of residential building™ "

:dazdl (3 58
Sl Jaaa
&l 8 0 onia Y )
)
FIENUENY VWA |V
AYOYY LU

i

PSSP S S PLSL S S LA SSPLPPSSSLPLPPSSSPLPLPSSSPLS PSS PSS S

NANAAN AN AN AN AN AN AN AN AN AN ANAN AN AN AN AN AN AN N A NANANNANNAN

NN NN NN NNNNNNANAAAAAAAAAANAANANANNNNNNNN



Palatalalalalalalal alal el ol ol al oo oo ol ol o o ol ol el el el al el el el el el el el el ol o ol o el ol el el el el ol ol el e oV ol oV o a¥ a¥ o e A N

& AY)

Y 5 S5 ) il ol ¥y il ) el sy Y5 S5 ) Gl ¥ e
iy V) Aiadl cadat Y g o gimy V) 6 AV Lyl

Al alea | Cppalladl g3 g dan 3l o A ALY i g Dl ol 5 Al )l &y e )

gl e g Blad) dansy L Lol (e da puia Ja iy Salas CSa ge J)
alal slanll a8 55 Al a andy Leilin g alad ju lilea QS e
(5&‘1-644—"5

) stiale 5 ALYl b 4ie Cualind a5 Al IS dasl Jeal e
Ll Sl Clall Caslia L Y)Y

O die agidhl 5 Ja¥) il plaiy oalad ) adallad (e by (s cpaly)
5 i i s

Cuncaal gyl g ~ladll By sk o ) 6ilS 5 s aglilh 51 g agra (3o
ALY cillaal Jaal agh gual s an ysea S 00l 5 58Y1 il SO agae
ke il
asilal Jay &l (2 "aladla pend) e ) €0 I TAN Gl s 1 sl
Rl 5" hge pala BN IS SAL pads 5 W adlen 5
Aidall digl 3000 333 aren s "ale S & 9" g e

<

AP SL S SSSSLSLSS S S S S SLL LSS AS AL S S

NANAAN AN AN AN AN AN AN AN AN AN ANAN AN AN AN AN AN AN N A NANANNANNAN

AANANANAN NN NN

4

CNNANNNNNNNNANNNNNNANANNN NN NN



NANAAN AN AN AN AN AN AN AN AN AN ANAN AN AN AN AN AN AN N A NANANNANNAN

mc&&ijuhgﬂ\ﬂuuﬁhjipjdhjﬁwbhjﬂw‘
dalaly g3 jalls daes

"R Y Gl S Y et alu g dile Al i il Euaa (e B
O s s Sl Sl A 505 055 (O (masy 5 (5 ey 4 4 L)
A0 g Aiall ddigdl 3 yila Aliae Cplandd SIS o) daalad Jaaally
2l 5 Lgia BalELY) o5 A aalpall 50Vl Lle Ja o) ) Al
i) sl

s g ospall 138 o CalaYl ol ) aladla el 2ie ) sl
it g ilal (e ol (Sinia

a
PSSP S S PLSL S S LA SSPLPPSSSLPLPPSSSPLPLPSSSPLS PSS PSS S

Palatalalalalalalal alal el ol ol al oo oo ol ol o o ol ol el el el al el el el el el el el el ol o ol o el ol el el el el ol ol el e oV ol oV o a¥ a¥ o e A N
NN NN NN NNNNNNANAAAAAAAAAANAANANANNNNNNNN



Palatalalalalalalal alal el ol ol al oo oo ol ol o o ol ol el el el al el el el el el el el el ol o ol o el ol el el el el ol ol el e oV ol oV o a¥ a¥ o e A N

« & jlalialy) daild

*As=area of non —prestressed tension reinforcement

*Av=area of shear reinforcement within a distance

*At=area of one leg of a closed stirrup resisting tension within a (s)

*B = width of compression face of member

*Bw = web width, or diameter of circular section
*DL = dead loads

*LL = live loads

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

*Fy = specified yield strength of non-prestressed reinforcement

* H= over all thickness of member

*|= moment of inertia of section resisting externally applied loads
*M = bending moment

*Mu = factored moment at section

*Mn = nominal moment

*S= spacing of shear 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
*Vu = factored shear force at section

*W = width of beam or rib

*P = ratio between area of concrete to area of steel

*@= strength reeducation factor
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4-1 Introduction

Many structures are built of reinforced concrete: bridges, buildings,

retaining walls, tunnels and others.

Reinforced concrete is logical union of two materials: plain concrete,
which possesses high compressive strength but little tensile strength, and
steel bars embedded in the concrete, which can provide the needed

strength in tension.

Plain concrete is made by mixing cement, fine aggregate, coarse

aggregate, water, and frequently admixtures.

Understanding of reinforced concrete behavior is still far from complete,
building codes and specifications that give design procedures are

continually changing to reflect latest knowledge.

Structural concrete can be classified into:-

Lightweight concrete with unit weight from about 1350 to 1850
kg/m3.

Normal weight concrete with unit weight from about 1800 to 2400
kg/m3.

Heavyweight concrete with unit weight from about 3200 to 5600
kg/m3.
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4-1 Design Method andRequirements

The design strength provided by a member is
calculated in accordance with the requirements

and assumptions of ACl_code (318_08).

v Strength designmethod:-

In ultimate strength design method, the service
loads are increased by factors to obtain the load
at which failure is considered to be occurring. This
load called factored load or factored service load.
The structure or structural element is then
proportioned such that the strength is reached
when factored load is acting. The computation of
this strength takes into account the nonlinear
stress-strain behavior of concrete.

The strength design method is

expressed by the following, Strength

provided > strength required to carry

factored loads.
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NOTE:-

The statically calculation and the key plans dependent on the architectural

plans.

e Code:-
AClI 2008
UBC

e Material:-

Concrete:-B300

v" Factored loads:-

The factored loads for members in our project are determined by:-

W.=12D.+16LL ACI-code-318-08(9.2.1)

4.3 Check of Minimum Thickness of Structural Member

One way rib :

For circular section fc'= 30N / mm? (MPa)

.but for rectangular section ( fc'=30*0.8 = 24MPa )
Reinforcement steel:-

The specified yield strength of the reinforcement {fy =
420 N/mm? (MPa)}.
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Table4-1 :- Minimum Thickness of Nonprestressed Beam or
One-Way Slabs Unless Deflections are Calculated. (ACI 318M-

11).
Minimum thickness ( h)
Simply One end Both end
Member supported| continuous| continuous Cantilever

solid one

way L/20 L/24 L/28 L/10
Beams or
rbbed one /16 1/18.5 /21 L/8

Table (4.1): Check of Minimum Thickness of
Structural Member.

For Rib :-

hminfor(one end

continuous)=L/18.5=5.180/18.5=0.28m

Take h=28 cm

20 cm block + 8 cm topping = 28cm

Design of Topping
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v’ Statically System For Topping :-

Consider the topping as strip of (1m) width, and span of mold
length with both end fixed in the ribs.

- 40 cm -

Fig 4.1: Topping Load.

v" Load Calculations:-

Dead Load:-
No. | Parts of Rib Calculation
1 | Tiles 0.03*%22*1 = 0.66 KN/m
2 | Mortar 0.03*%22*%1 = 0.66 KN/m
3 | Coarse Sand 0.07*17*1 =1.19 KN/m

Reinforced concrete

4 | solid slab 0.08*25*%1 = 2.0 KN/m
6 | Partitions =2.3 KN/m
Sum = 6.84 KN/m

Table (4_2 ): Dead Load Calculation of Topping

Live Load :-
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|_|_ =2.5
KN/m?

L. =2.5 KN/m?x1m=2.5KN/m
Factored Load :-

Wy = 1.2 x6.48+ 1.6x2.5 =12.208 KN/m

Check the strength condition for plain concrete, M, > My, where @

=0.55

M = 0.42 A \/f/ Sm(ACI 22.5.1, equation 22-2)

_ b.R? 1000.807

S 6 5 = 1066666.67 mm?*

@M, =0.55x0.42x1xv24 x1066666.67 x107° =1.21 KN.m

_ Wy lL?
T 12

My = 0.216 KN.m - of strip width

oM,>> My= 0.216 KN.m

No reinforcement is required by analysis. According to ACI 10.5.4,
provide As minfor slabs as shrinkage and temperature
reinforcement.

Pshrinkage= 0.0018 ACl 7.12.2.1

As = pxbxhtopping =0.0018 XlOOOXSO = 144
mm?2/m

Try 98 with As = 50.27

n=144/50.27 =2.87
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take 3 ¢8/m or 8@300
As= 150.8mm?/m  strip
Step (s) is the smallest of:

1. 3h =3x80 =240 mm control ACl 10.5.4

2. 450mm.
3.5 =380(%°) — 2.5C. = 380 (38”) - 2.5.20 = 330mmAci
f 5420
10.6.4

Take ¢ 8 @ 200 mm in both direction, S = 200 mm < Smax = 240
mm ... OK

4.5 Design of One Way Rib Slab

Requirements For Ribbed Slab Floor According to ACI- (318-
08).
DW 2 1OCH et eee e s ACI(8.13.2)

Select bw=12 cm
h <3.5%bW i, ACI(8.13.2)
Select h=35cm<3.5*12=49 cm

tf 2 LN/12250MM e ACI(8.13.6.1)

Select tf=8cm
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+» Material :-

— concrete B300 Fc' =24 N/mm?2
= Reinforcement Steel fy =420 N/mm?

+* Section :-

Bw=120 mm

h=280 mm

t=80 mm
d=280-20-8-14/2= 245 mm

U U

4.4 Design of Rib
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AO21 50/S0 4 @

@36 70/48
B37 50/28

el
R

=1

~ 7L ]

L
A= 2
HT S077E - g 20/2
AT

Using "Atir" software for the following values of the envelope
moment and shear diagram:

[ — — 1

04 3.91 .08 4.48 L 08
4.51 _ 5.18

52.
28.

12.
AA
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Figure (4-3) : Rib Section

load group no. 1
_Dead load - Service Units:kN,mater

4 50 4 50

1 451 1 5.18 1

_Live load - Service Load factors: 1.20,1.20/1.60,0.00

130 130
A
T 4.51 T 2.18 |

Figure (4-4) : loading of Rib R3.

Moment/Shear Envelope (Factored) Units:kMN meater

Moments: spans 1to 2

-22.3

=14.1 «13.4

1863133

1 I
Doz
24 43

10.8
16.2

Figure (4-5) : Moment Envelop of rib R3.
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Shear

21.8
AT 156
1.5

2.5
128
18.9

37

Figure (4-6) : Shear Envelop of rib R3.

v’ Load Calculation:-

Dead Load:-
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0.03*22*0.52 = 0.3432 KN/m/rib

0.02*22*0.52 = 0.2288 KN/m/rib

0.07*16*0.52 = 0.5824 KN/m/rib

0.08*25*0.52 = 1.04 KN/m/rib

0.2*25*0.12 = 0.6 KN/m/rib

0.2*10*0.4 = 0.80KN/m/rib

0.02*22*.52= 0.2288 KN/m/rib

2.3*0.52=1.196 KN/m/rib

Table ( 4.3 ): Dead Load Calculation of Rib

Dead Load /rib =5.02 KN/m

Live Load:-
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Live load = 2.5 KN/M?
Live load /rib =2. 5 KN/m?x 0.52m = 1.3 KN/m.

¢ Effective Flange Width ( b, ):-ACI-318-11 (8.10.2)
For T- section is the smallest of the following:- b.
=L/4=2000/4 =500 mm =p_
=12+16t=12+16(8) = 1400 mmup,

= b. < center to center spacing between adjacent beams =520

mm Control

For T-sectionn. =52cm .

v Moment Design for rib

Design of Moment for (Rib):-(Mu=50.3KN.m)

Assume bar diameter ¢ 14 for main positive reinforcement
dp 14
d =h- cover - dst;rrups—7 =280—-20—-8— 5 = 245 mm

Check if a>hs to determine whether the section will act as
rectangular or T- section.

Mor =0.85. £ be. hy. (d — -2)

80

=0.85><24><520x80x(245— :

173.97 KN.m

)x 1076 =
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Mnf>>— = 106 182 _ 18 KN.m,

the section will be designed as rectangular section

withbe =520 mm.

M, _ 162x10°%
Rn= @bd2 ~ 0.9x520x3152 0.577Mpa
=y ___%20 _ 54559

0.85f!  0.85x24

o= i<1 _ Z.m.Rn> _ 1 (1 B \/1 B 2><20.59><0.577> _
m 420 20.59 420

0.0014

Asreq = p.b.d = 0.0014 x520x245 = 178.38 mm?

Check for As min:-

ACI-318 (10.5.1)
A =——(bw)(d
s min “(fy( w)(d)

=110.23 mm?

.14
A =——(bw)(d
S min (fy)( w)(d)

=126 mm? controls

ASreq=178.36>ASm|n= 126mm2 OK

USE ZQ 14 [AS Erovided=307.87mm2>As reguired= 178-36 mm2 sene Ok
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Check for strain:-

AS.
__Asfy = 307.87X420 _ 1o 10
0.85b f/  0.85x520x24
=2 =12 _1434mm
B,  0.85
0,003 (d — x) _ 0 (245 — 14.34) _ 0,048
&=V x ) 1434 )

> 0.005 Ok

v’ Shear Design for rib

V, at distance d from support=17 KN

Shear strength V., provided by concrete for the joists may be
taken 10% greater than for beams. This is mainly due to the

interaction between the slab and closely spaced ribs.(ACl, 8.13.8).

Ve ==/f/byyd = ==2& x 120 X 245 X 1073 = 26.405 KN

¢V =0.75%26.405 =19.804 KN
0.5 ¢ V. =0.5x19.805 =9.9025 KN
058 V<V, V,

V> 9 Ve

Design of beam(24)
s Material :-
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+* Section :-

= B=80cm
= H=280cm

— concrete B300

— Reinforcement Steel

Fc' =24 N/mm?
fy =420 N/mm?

= d=280-40-10-18/2=191 mm

v’ Statically System and Dimensions:-

NANAAN AN AN AN AN AN AN AN AN AN ANAN AN AN AN AN AN AN N A NANANNANNAN

an/28

80/28

80728

0.4 4.75
§5.15

12 3

3.44
384

3.45 04
3.85

SER S

Units:kN,metar

60.1

49.1 49.1

1 5.12

3.83

T 3.85 )

Load factors: 1.20,1.20/1.60,0.00

15.7.,15.7

138,138 12 8

T 5.12

3.83

3.85
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Fig 4.7: Statically System and Loads Distribution of Beam (B21).
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=231.1
-181.9  -1948

.01

0.87'1.38

3.o7 21

283 0.85

1.72 | 212

22,
110.6

1.73

Shear

-289.3
-248.1

=146
yg S8

-132.9
89.1

159.1
198.3

T 1748
215.7

1836 149.2

Fig 4.8: Shear and Moment Envelope Diagram of Beam

(B24).

v Moment Design for (B24):-
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Determine of My max

Flexural Design of Positive Moment for(B1):(Mu= 212 KNm)
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d =280-20-10-14/2 =243 mm
3 3
c = 7d = ;.243 = 104.143 mm

a=B.c =104.143 x 0.85 = 88.5 mm

Mnmax= 0.85% f. *a *b(d -
) *10°

) =0.85*24*88.5*1000*(243-88.5/2

N o

= 358.8KN.m
MnNmax = 0.82*¥358.8 = 294.24 KN.m> Mu= 212KN.m .9

Design as singly reinforcement

oo My 212x10°
"= 0bdz T 09 x 800 x 2432 pa
fy 420

= 20.6

0.85f! = 0.85x24

o= i<1 _ Z.m.Rn> _ 1 (1 B \/1 B 2><20.6><4.986> — 0014
m 420 20.6 420

As = p.b.d =0.014x800%x243 = 2721.6 mm?

Check for Ag min:-
ASmin = ‘/(;)(b w)(d) = r w220 800 * 243 =1133.76 mm? Control
ASmin = —(b w)(d) = 14 4 800%243=648 mm?
(fy) 420

A.=2721.6 mm?
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USE 112 18 BOttom, As Erovided= 2799-2 mm2>As reguired=
2721.6mm?... Ok

Check spacing :-

_ 800-40%2—20—(11x18)
o 10

S =50.2mm > 25mm OK

Check for strain:-

Asfy  2799.2x420

a= - = =72.04mm
0.85b fc 0.85X800x%24
c= a _ 7204 84.75 mm
B, 085
= 0.003 (d _ C) =0 (243 _ 8475) = 0.0056
& =T c )T 8475 )

> 0.005 Ok

Flexural Design of negative Moment for(B24):-

(Mu= -194.8 KN.m)

M 194.8x10°
Rp= —% = = 4.5Mpa.
" 0bdZz T 0.9x800x2432 p

_fy 420

m= - = = 20.6
0.85f/  0.85x24
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p=l<1 _ _Z.m.Rn> _ 1 (1 _\/1 _M) — 0.0125
m 420 20.6 420

= p.b.d = 0.025x800%243 = 2434.87 mm?.

Check for Ag min:-

Asmin = L (ow)(d) = 2, 800 * 243 = 566.88 mm?
4(fy) 20

ASmin = —( w)(d) = ﬂ*800*243= 648 mm?2Controls
(fy) 420

A= 2434.87mm?

USE 1021880tt0m| As Erovided= 2544.69mm2>A5 reguired= 2434.87
m?2... Ok

Check spacing :-

800—40+2—20—(8+18)
7

S= = 82.28mm > 25mm OK

Check for strain:-

Asfy  2544.69%x420

= - = = 6.47 mm

0.85b f/  0.85x800x24
=+ = 047 _ 7.61mm

B, 0.85

d——c 243 — 7.61
&g = 0.003( ) = 0.003( ) = 0.097
C 7.61
> (0.005 0k
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v’ Shear Design for (B 24):-

for shear design, minimum shear reinforcement is required
(Ay min), Reinforcement.

A,=2%50.24 = 100.5 xUse stirrups (2 leg stirrups ) @ 8/ 150 mm

mm?

V.=174.8 KN
d=243mm

Ve==+/fc'b, d == <\24 %800 * 243 = 158.73KN
® V= 0.75*158.73 =119.05KN

V5=Q —Vc
)

174.8

Vs=———158.73 = 74.34 KN
0.75

® Vs max = Z*Tﬁ*b*oh 2"°TJF*800*243*10-3 =634.9 KN
Vs=73.34 KN £ Vs max=634.9 KN

Vs'= =* bw * d = =*800*243*103 = 64.8 KN

w|
w|

®d(Vc+Vs ) <Vusg & (Ve + Vsmax)

167.6 KN <174.8 KN <595.23 KN

S max < 600 S max s%: %:m.smm
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Use 2 leg®10 @150mm

4.9 Design of Column basement (22)

+* Material :-

= concrete B300 Fc' =24 N/mm?

= Reinforcement Steel Fy =420 N/mm?

v' Load Calculation:- (From Column Group A)

Service Load:-

Dead Load = 1638.12KN
Live Load =420.78 KN

Factored Load:-

Pu=1.2x1683.12+ 1.6x420.78=2638.KN

v" Dimensions of Column:-

Assumepg = 0.01
#*Pn=0.65x 0.8x Ag{0.85 fc (1- pg) + pg * Fy}

2638.992=0.65 x 0.8 x Ag {0.85 * 24 (1 — 0.01) + 0.01 * 420}

Ag=208122.39 mm2
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Ag=400*a
208122.39/400=a
a=520.305mm

Use 400*600mm with Ag=240000mm?2

v" Check Slenderness Parameter:-

NANAAN AN AN AN AN AN AN AN AN AN ANAN AN AN AN AN AN AN N A NANANNANNAN

@<34_12ﬂ5 40
r M2

Lu: Actual unsupported (Unbraced) length.

K: effective length factor.

R: radius of gyration :\/L\: ~0.3 h

M1/M2 =1
K=1 for braced frame.

e about X-axis (b=0.4m)

klu<34 12M1 <40
M2

r
1x2.86
0.3x0.4

= 238> 22

Column Is short About X-axis

e about Y-axis (h=0.6m)

klu<34 12M1 < 40
r M2 =
1><2.84_157<22
03x0.6

Column Is short About Y-axis
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v Minimum Eccentricity:-

Mux

Pu
minex = miney = 154 0.03 x h = 15 + 0.03 x 600 = 33mm = 0.033m
miney =minex =154+ 0.03 X b =154 0.03 X 400 = 27mm = 0.027m

ex =ey =

ex = 0.024m
ey = 0.027m
v Magnification Factor:-
Cm
s = —>1.0

Cm=0.6+ O.4(Ej =04
M 2

Cm=0.6+04*1=1=0.4

_ ’El
“ (KLu)?
E.l,
El = 0.41 T+

E. = 4700,/fc’ = 4700 x V24 = 23025.2Mpa
_ 12DL 1.2+ (1638.12)

= =0.745 < 1
a7 py 2638.992
; _b><h3 _0.4><0.63 — 0.0072m*
9T 12 T T 12 Pvem
. 0.4 X 23025.2 X 0.0072 _ B
- 1+0.745 - >.om.m
P.. = n”+380 = 4.65MN
T (1%2.84)2
Ons = 7638997 — +11>1

0.75%4650
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¢*Pn=0.65*2.23=0.98MN > Pu = 0.51852MN
.. Safe

As=pg*g

=40*60 = 24cm?2

Select 4¢18 = Asprov =10.20cm2

v" Design of the Stirrups:-

The spacing of ties shall not exceed the smallest of :-

spacing <16xd, =16x2.5=40cm
spacing <48xd, =48x1.0=48cm
spacing < least dim =30 cm

UseglO@ 20 cm
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Jrid E10815

L=145
| W6

Sl

20

i

o -I 014

40

#lidiE
L=18E

Fig 4.18: Column Reinforcement

4.7 Design of isolated footing (F 1):

e Design of Isolated footing (Under ColumnC22):
£/ fy

c

24 Mpa 420Mpa
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e Load Calculation:-

- From column (C4): (DL &LL)

* Service dead load ( DL) = 1638.12 KN

* Service live load (LL) = 420 KN

* Service Surcharge = 5 KN/m?

* Column dimensions =40cm™*60 cm

* Allowable soil pressure = 370.05 KN/ m?
* Soil density = 18 KN/m3

* Soil weight =0.1*18= 1.8 KN/ m?

e Calculating the weight of footing, soil, and Surcharge :
- Weight of footing ( assume Miooting = 70 cm)
Wiooang = 0-25%70 = 17.5 KN/m?

- Total Surcharge load foundation:
WT = Soil weight +w,,,,,+Surcharge load =1.8+17.5 + 5 = 24.3 KN/m?
- Net soil pressure Gnet

Oy = 370 —24.3 = 345.7 KN/m?

- Required sizes of footing:

A,required = Pr - (1638.12+420.78)/345.7= 5.95m?

net

Try 2.35%2.35 Area =5.52 m2

hfooting Wfooting Wsoi| WT qnet A,reqUired
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70cm

17.5 KN/m?

1.8 KN/m? | 24.3 KN/m| 345.7 KN/m?

5.52 m?

Depth of footing and shear design:

Pu =1.2DL+1.6LL=1.2*1638.12 + 1.6*420.78 = 2638.992 KN

qu = (2638.992)/5.52 =478.07 KN/m?

Try area

Pu qu

2.35*2.35m

2638.992 KN 478.07KN/m?
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Critical section
for two-way shear ™

Tributary area for
two-way shear

/

: I‘_(1'{2 /
st

Two-wav shear.

Fig. (4-7-1) : Isolated Footing

Determine the Depth of Footing Based on Shear Strength:-

Check for One Way Shear Strength
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]

PN

Inclined crack/

Critical section for i
one-way shear \i Zg'gi’,fg; :rzzaarfor

One-way shear.

Fig. (4-7-2) : One way shear strength

VU = [ (L/2) — (@/2) — (d) J*qu *b = ( 2.35/2 — 0.4/2 — d)*478.07 *2.35
®ve=(0.75/6) * V24 *2.35*d * 103

Let Qvc = vu

Try h=700 mm .....

d=700-75-12=613 mm

() d (mm) h (mm)

0.75 613 850

e Check for Two Way shear Action (Punching).
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- The punching shear strength is the smallest value of the following

equations:

1 2/,
¢.\/C = ¢g(1+ EJ fc bod
1( a [
¢'\/c :¢E( q +2J fc bod

b, /
IV, = ¢é’/ f'b,d
Where:

_ Column Length (a) 600

= : =—— =150
Column Width (b) 400

b, = Perimeter of critical section taken at (d/2) from the loaded area
b, =2(0.6+0.613)+2(0.4+0.613)= 4.452 m.

a. =40....... for interior column
PN = ¢%(1+ ﬂi}l fc'bod = %*[1+ %)* 24 * 4.452*0.613*10° = 3899.49kN

A =¢.112£"§d +2j\/f7 b,d =0'75*(40 0'613+2j* 24*4.452%0,613*10° = 6273.42kN

12 4.452

0

PN = ¢'% \/fTbod - % *\/24*4.452*0.613*10° = 3342.42kN - control

ﬂC bo (m) as ¢VC (KN)

1.5 4.452 40 3342.42

VU = ((2.35*2.35) — ((0.6 + 0.613) * (0.6 + 0.613)) * 478.07 = 2575.46kN

73

AP SL S SSSSLSLSS S S S S SLL LSS AS AL S S

NANAAN AN AN AN AN AN AN AN AN AN ANAN AN AN AN AN AN AN N A NANANNANNAN

NN NN NN NNNNNNANAAAAAAAAAANAANANANNNNNNNN



Vu=2575.46 KN <®Vc =3342.42 ......0K

h (mm) d (mm) b, (m) Vu (KN) #V. (KN)
700 613 4.452 2575.46 3342.42
e Design for Bending Moment of both directions.
h (mm) d (mm) b(m)
700 613 2.35

d =700-75-12/2 =619 mm

fy _ 420

Rn =

"~ 085*fc  0.85*24

Mu/¢ _ 134.815*10°/0.9

=20.6

(1-

©

1
m

b*d?  2350*(619)

2mRn

™ 6(fy)

A, =1060.46mm’

As=Asmin= 1060.46 mm?
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as. =V uya)> Fd'(bw)(d)

74

=0.16 Mpa

Mu =478.07*2.35*0.6*0.4/2 = 134.815 KN.m

o=+ (1- Jl—w ) = 0.0003824

Asreq= 0.0003824(2350) (619) = 556.34 mm’

Asreq= 556.34 mm® <Asmin 1060.46 mm’.....NOT OK
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Take 19® 12 , As,provided = 21.49cm? >As,required 10.6cm?
- Step(S) is smallest of:

1.3h =3*700 =2100 mm

2. 450 mm — control

_2350—-75*2-19*12
18

S =109.5 mm

- Check strain
Tension = Compression
A x fy=0.85x f xbxa

2149x420=0.85x24x2350x% a
a=18.82mm

c= @ =22.14cm

~0.85

_ 619-22.14

& x0.003=10.08 > 0.005...0k
22.14
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: C)ﬂ\ iy Blac Azl X
Check one way or ftwo way slab

[
Y05
Ix

8.83
— =
3.65

2.4>0.5

2.4

So one way slab
h>—
20

3.2
——_T6cm
20

fy
— 0.4 4+ 22
m T 200

m =04+ —-1
700

M#*h-16*1- Tecm=0.16m

Select h req = 20cm
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Dead load -
concrat = 25 x 1 x 0.2=-5kN/m

plastering = 22 x 1 x 0.02 - 0.44

>D.L = 5.44KN/m

Live load .
LL-5x1=5KN/m

qu: = 1.4D

qui =1.4 x 5.44 = 7.616KN/m
quz=12D+16L

quz -1.2(5.44) + 1.6(5)

quz -14.528 KN/m

78

Palatalalalalalalal alal el ol ol al oo oo ol ol o o ol ol el el el al el el el el el el el el ol o ol o el ol el el el el ol ol el e oV ol oV o a¥ a¥ o e A N
NN NN NN NNNNNNANAAAAAAAAAANAANANANNNNNNNN

AP SL S SSSSLSLSS S S S S SLL LSS AS AL S S



Palatalalalalalalal alal el ol ol al oo oo ol ol o o ol ol el el el al el el el el el el el el ol o ol o el ol el el el el ol ol el e oV ol oV o a¥ a¥ o e A N

:(Design of shear) gz all < 3aa] yaill araial

_quxl 14.528x 3.2
2 2

@ve= .75 %\/fc.b.d

= 23.25KN

Vu

_ 0.75x %\/24 «1000 x140 x 1073
_ 85.73 KN

. No shear reinforcement is require

:(Design of moment) D) G B3] & el areial

main reinforcement (ot Al waall aveas

qul?
Mu =
Y=g
14.528 x 3.22
Mu = - = 18.59KN/m
M _Mu_ 18, 9—2066KN
"T09" 09 —“ /m
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Mn 20.66 x 10°

Rn = =
"= 342 T 1000 x 1402

_— fy
0.85 X fc

420
~0.85 x 24

_1 { 1 2mRn
preq_m fy

1 . . 2 % 20.58 x 1.054
T m 420

= 2.57x1073

1.4 1.4
Pmin = = =3.3x 1073 =0.0033
fy 420

= 1.054Mpa

= 20.58

P max = 0.0184

ASreq=p X bX d

req

= 0.00257 x 100 x 14
= 3.598cm?

Select ¢ 12
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As ¢ 12
m(1.2)?
As® 12 = (4 ) = 1.13 cm?
100 x 1.13
S = = 31.40cm
3.598

~Usel®12@ ¥cm
As min Sh & tem = 0.0018 x 100 x16 =2.88 cm?
AS min = Pminx b Xd

Asmin=0.0033 x 1:0 x14
= 4.1 Ycem?
s As =2.88 cm?

Select ? 8 with As
T
Select ® 8 with As = 1(0.8)2 = 0.5cm?

~ 0.5x100
~ 2.88

Select 1 ®8 @15cm

= 17.3cm
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OUTCOMES &
RECOMMENDATIO

Silua gil) g il
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Silua gil) g Zeilidd)
Sl e )T Balall 8 L) Ll 5 4y jlanall ila gas )l

daiil1-5

e Jpanl) e (S ia L aaal o it JS8 anae ol Gl & 5 &6 o s 1
_JSM\@\}AM\&%M\}B)QQ\

seadsall a5 ¢ iaally Anpnall Al Jal gall Jliie V) a2k iy Sl Jal gall ey — 2
Asall el @l U

asnaill ¢ L Jarll L0l eliac | oy ) 488 5 40S0el) apanaill dalgdl ol ghadll (pa3aal 53
oY) L Adapaall Alla 321 G ity g6 (508 IS Lgasanai s eliac Y1 oY 58

S ) Y1 (g Acsanl 5 4y yhay g dialiae (4 yhay o) Y1 (e ddlia o) il aladiinl 23 4
AV ezl A Ll dlall &1 gl sl 548 jla a jad) 5 3aee D aliiie 4 aliie a0y ) 5 el
3S el g Al dlle A glia e (g iy

“AadA bieall G.A\)J\ 5

-AutoCAD 2007

Al Sl a1 ila s 1l (g0 Jpaalill) s )

-ATIR, Etabs, Safe, Sp column, Straap1, Staad pro and Autodesk Robot
structure and analysis 2017

A, Jlaa¥) ¢ il alasiuly el JleaY) Leadin) 381 6
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