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Abstract

Structural Design for Cultural Building

Project Team
Nadeem Nader Jalal Tamimi Nehal Jawad Albatesh

Palestine Polytechnic Univer sity-2006

Supervisor
Dr. Maher Amro

The main purpose of this project is summarized by structural

design for cultural building in hebron city.

This project consists of three floors that contains many activities,
sports, culture,.....

that required for any person.

In this building, we used reinforcement concrete, and depended on
(ACI-318-02) code for structural design by handing calculation and

computer programs to perform all planning and details in this project.
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As = longitudinal steel area.

b =width; beam width; flange width.

bE = effective width of unstiffened compression element effective
slab width

bf = flange width.

B = magnification factor for member in braced frame.

fc' = compressive strength of concrete, measured at 28 days after
casting.

fy  =yield stress of steel.

H = overall depth of section.

L = Length, span.

m  =fy/ (0.85 fc') ratio.

Md = dead load moment.

Md+L = dead load plus live load moment.
Mn = nominal moment strength.

Mu = factored service load moment.

P =service axial load.
gw = wind load.
S = snow load.

A max = maximum vertical deflection.
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Structural Analysisand Design
23 Limitations of Deflection
24 Deter mination of L oads
24 Design of Topping
Rib Design (R10) in The Ground Floor
(4-4-1) Design for Positive Moment
(4-4-2) Design for Negative Moment

(4-4-3) Design Of Shear

Design of Beam (B 11) in Ground Floor
(4-5-1) Load Calculation
(4-5-2) Deflection limitation
(4-5-3) Design for Positive Moment
(4-5-4) Design of Negative Moment
(4-5-5) Design Of Shear

Design of One Way Solid Slab

45 (4-6-1) Deter mination of thickness of one way solid
dab
(4-6-2) Load Calculations

(4-6-3) Design of Slab

(4-6-3-1) Design Of Shear
(4-6-3-2)Design for Positive Moment
(4-6-3-3) Design for Negative Moment

Design of column

(4-7-1) Design of Column (C17)

(4-7-2)Check dender ness effect

(4-7-3)Latera Ties Selection

Design of Isolated Footing
(4-8-1) Footing Area
(4-8-2) Deter mine depth based on shear strength



(4-8-3) Check thisdepth for two way shear action
(punching)
(4-8-4) Check transfer of load at base of column

(4-8-4-1) Development Length (L)
(4-8-5) Design for Bending Moment
(4-8-5-1) Development Length (L)
Design of Strip Footing
(4-9-1) Strip (1) Dead L oads
(4-9-2) Deter mine the footing width

(4-9-3) Deter minereinforcement for moment
strength
(4-9-4) Development length of main reinforcement

(4-9-5) Design of longitudinal bars
(4-9-6) design of dowelsbars
Design of Mat Footing
(4-10-1)In short direction
(4-10-1-1) Design for positive moment
(4-10-1-2) Design for negative moment
(4-10-1-3) Design Shear
(4-10-2)In long direction
(4-10-2-1) Design for positive moment
(4-10-2-2) Design for negative moment
(4-10-2-3) Design Shear
(4-10-3) Design of Dowels
Design of Retaining Wall
(4-11-1) Loads Calculation
(4-11-2) Deter minethickness of retaining wall
(4-11-3) Design of negative reinforcement
Design of stairs
(4-12-1) Dead L oad
(4-12-2) Design for positive moment
(4-12-3) Development length of the bars
(4-12-4) Landing Design
(4-12-5)Shrinkage & Temper atur e Reinfor cement
Shear wall Design
(4-13-1) Calculation of loads



(4-13-2) Calculation of shear force on shear walls
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Chapter Four

Structural Analysisand Design

(4-1) Limitations of Deflection
(4-2) Determination of Loads
(4-3) Design of Topping
(4-4) Design Sample of Rib
(4-5) Design Sample of Beam
(4-6) Design of One Way Solid Slab
(4-7) Design of Column (C17)

(4-8) Design of Isolated Footing (F17)



(4-9) Design of Strip Footing

(4-10) Design of Mat Footing

(4-11) Design of Retaining Wall

(4-12) Design of Stairs

(4-13) Design of Shear wall



Chapter Four

Structural Analysisand Design

(4-1) Limitations of Deflection:

iy AN Lo
e e A L Lt C Bt
fig. (4-1)

L 399 yo15m=215cm

185 185

L _458 4515 m=215 em

21 21

L 59 158 m=28 cm

21 21

L _28 15m=15 em

185 185

select h=32 cm, and it is satisfying for deflection.



(4-2) Determination of L oads:

Table (4-1)

Material type ThelLoad
Block 0.24*0.40*1000 =96 kg/m of rib
Concrete Rib 0.24*0.12*2 00 = kg/m ofrib
Coarse Sand Fill and Tile 0.10*0.52*2200 =114 kg/m of rib
Topping 0.08*0.52*2 00 = kg/m of rib
Plaster 0.03*0.52*2200 = 34.32 Kg/m of rib
Partitions (100)(0.52) =52 Kg/m of rib

Total Dead Load = 114+72+96+104+34.32+52 = 472.32 Kg/m of rib
Factored Total Dead Load =1. *472.32 = . kg/m. = . kN/m.
Rib ultimate dead load = . kN/m

Factored live load =5*1. *0.52=4. kN/m

(4-3) Design of Topping:

Dead load of rib = bw * height * Density = 0.12 * 0.24 * 25

=0.72 KN/m
=72 kg/m
Dead Load of the topping = (Total dead load ) — (dead load of one rib)
_ (5.67 072 y= . kN/m?
0.52 0.52
Live Load =5 kN/m?
g, =1.2(DL) +1.6 (LL)
=1 (. )+1. (5 = . kN/mz2

Assume slab is fixed at support points (Ribs)




q, *1? _ 19.424*(0.4)> _

M, = KN.m
12 12

Mn = f, *s
* 2 * 2

S = b*h” _ 100%(8) =1066.67 cm?®

6
f, =0.7 ¥25.5 =3.53 MPa

Mn = 35.3 (1066.67) = 37.65*10° kg.cm
Mn =3.765 kN.m

f Mn = Mn™ (0.65)
=3.765 * (0.65) = 2.447 KN.m > 0.25 , the slab is plain concrete.

To prevent shrinkage cracks and minimize temperature, we will put minimum

reinforcement bars:
As .. 0.0018 *b * d
0.0018 * 100 * 8 = 1.44 cm?

Put ® 8@30cm



(4-4) Design of Rib (R10) in The Ground Floor :

(4-4-1) Design for Positive Moment:

Moment (KN.m)

; /
. S e
\\ / \M_H__,/ \\\ ' .
i LS "' :
P 9.2 i, e
14.4 e
20.6
| 1.8 | 2.9 ! 227 , 221 | 297 | 297 ! 1.87_1.01]

fig. (4-2): Moment diagram of rib 10

Effective Flange width (bE ) according to ACI Code (8.10.2):

Be for T- section is the smallest of the following:

be =L/4=594/4=1485cm
b. =Db, +16t=12+ 16 (8) = 140 cm
b. =C/IC=52cm...... Control

Determine whether therib will act asrectangular or T — section:
For a=t =8cm

C=0.85 fct b, =0.85 (0.255) (8) (52) =90.168 ton

d=h-Ct-d/2 = 32-2-1.2/2 = 29.4 cm

Mn=TorC (d-0.5a)=90.168 (29.4 - 0.5 (8)) / 100 =22.9 ton.m
Mn available =22.9 ton.m > Mn required =1.6 ton.m

So, Design as a rectangular with bz =52 cm



Determine A s max.
Xb={0.003/(0.003+0.0021)}*29.4 =17.3 cm.
ab=R1*Xb=0.85*17.3=14.7 cm.
C1b=0.85*0.255*12*14.7=38.23 ton.
C2b=2*0.85*0.255*20*8=69.36 t.
Th =107.6 ton
Asb=107.6/4.2=25.6 cm?
ASnax=0.75*25.6 =19.21 cm?

@
A =V " (bw)(d) > == (bw)(d) ........... ACI-10.5.1
s min= 4(fy)( w)(d) > fy(W)() ( )
. 4255
= ASmin= 1420) (12)(29.4) > = (12)(29 4)

Asmin=1.06 > 1.17

= Asmin=1.17 cm?

fy _ 420

= - = =19.37
0.85*fc  0.85*25.5

TheFirst Span (L =3.99 m):

Mu = 14.4kN.m

Mn =14.4/0.9 =16 kN.m = 1.6 ton.m
Mu 1.6*10°

Rn = - = ~ =356 Kg/cm?
f *b*d? 52*(29.4)
1 2mRn
= —@1- 1-===
p rn( v )
0= 1 L- \/1— 2(19'37)(3'56)):0.000854
19.37 4200

A'S(req) = 0.000854 * 52%29.4

= AS(e=13cm2 > Asmin=1.17 cm?



= Select 2P 12 with As=2.26 cm? .

The Second Span (L=4.53 m):

Mu =9.2 kN.m

Mn =9.2/0.9 = 10.22 kN.m = 1.022 ton.m

Rn = 2.273 Kg/ cm?

0= 1 L- \/1_2(19.37)(2.273)
19.37 4200

A'S(req) = 0.000544* 52%29.4

) = 0.000544

= AS(eq=0.832cm2 < Asmin=1.17 cm?
= Use AS(ep= Asmin=1.17 cm?

Select 2 d 12 with As=2.26 cm?2.

TheThird Span (L =5.94 m):-

Mu =20.6 kN.m

Mn =20.6/0.9 = 22.89 kN.m =2.289 ton.m

Rn= 51 Kg/cm?

0= 1 L- \/1_2(19.37)(5.1)
19.37 4200

) = 0.00122

A req) = 0.00122 * 52*29.4
= As(req) = 187 sz

Select 2 d 12 with As=2.26 cm?2..



The Forth Span (L= 2.88 m):

Mu =4.3 kN.m

Mn =4.3/0.9 =4.77 KN.m = 0.477 ton.m

Rn= 1.06 Kg/cm?®

0=t (1- \/1——2(19'37)(1'06) ) = 0.000253
19.37 4200

= AS(req=0.387 cm2 < Asmin=1.17 cm”®

= Use AS(ep= Asmin=1.17 cm?
Select 2 ® 12 with Ag=2.26 cm?..

(4-4-2) Design for Negative Moment:

Design of T-section for negative moment as rectangular section with (b=bw)
The minimum reinforcement is determined according to ACI (10-5.2) as

follows:
m=19.37
Jie Ji
A bw)(d bf )(d) ........ ACI-10.5.2
s min = 2(fy)( w)(d) < fy( )(d) ( )
Asmin= '(2 120) (12)(29.4) < /25.5(52)(29.4) /(4*420)

Asmin=212<4.6
Asmin=212cm?

ASmax= Pmax* b *d

Pmax BY Interpolation from table
ASmax=0.0309 * 12 * 29.4
Asna= 10.9 cm?



The Support (A) :

Mn=18/0.9=20kN.m =2ton.m

5
Rn=Mn/bw.d2= LOZ:19.28 Kg/cm?
12x29.4

0= 1 (1_\/1_2(19.37)(19.28)): 0.0048

©10.37 4200

AS eq) = 0.0048 (12) (29.4) = 1.7 cm”

AS(eq =Asmin=2.12cm?,

Use2 ® 16mm As =4.02cm?

The Support (B):

Mn=26.7/0.9=29.67 kN.m =2.967 ton.m
2.967x10°

Rn=Mn/bw.d?= ————=286 Kg/cm’
12x29.4
o= 1 Q- \/1_ 2(19.37)(28.6) )= 000733
19.37 4200

AS (g = 0.00733 (12) (29.4) = 2.58 cm

Use2d 16mm , As=4.02cm?

The Support (C):

Mn =25.4/0.9=28.22 kN.m =2.822 ton.m

2.822x10°
12x29.42

1 Q- \/1_2(19.37)(27.2)
19.37 4200

Rn=Mn/ (bw. d?) = =27.2 Kg/cm?

P )= 0.00694



AS eq) = 0.00694 (12) (29.4) = 2.45 cm?

Use2 @ 16mm As =4.02cm?
(4-4-3) Design Of Shear:
Shear (KN)
241 -25.b —E;EI_!]
o o g
>4 e Y A%
P i i = i
| .-"ff _.-/. // .—"'/-L‘
i # x’f .f’1fi
’ Vs i rd
13.9 . P -
16.8 » . e
22.5 "4 23
30.

fig

. (4-3): Shear Diagram for rib 10

Factored Dead Load = (0.567) t/m
Factored Live Load = (0.416) t/m
W, =(0.983) t/m
Max V, = 3.0 ton

DV, =o.ss(@}bd :0.85£—”265'5J(12)(29.4)( 10 j ~ 2.523ton

1000

Vy=3.0 ton>@V.=2523ton

Minimum shear reinforcement required, so;

Vsmin = (1/ 3)(10/1000)(bw)d
Vsmin = (1/3)(10/100)(12)(29.4) =1.176ton



S:d*fy*Av
Vsmin

_ 29.4* 420%2*0.50

B 1.176

($39=§E=M7cm
2 2

=105 cm

(S) <60 cm

d*x f_*
stmin:féA”

29.4* 4.20*%2*0.50

S=0.85 =7.14 cm

14.7
fVn=fVc+fVsmin

fVn=2523+7.11=9.66ton
Category(3) :f Ve <Vu <fVn

Usef 8@ S=7cm.



(4-5) Design of Beam (B 11) in Ground Floor:

~ 25d v BE " A

fig. (4-4) : Beam Detail

(4-5-1) Load Calculation:
Factored Total Dead Load =5.67/0.52*1.9 +1.2*(0.8*0.32*25)
= 28.4 KN/m
Factored live load =5*1.6*2.31= 18.48 kKN/m

(4-5-2) Deflection limitation:

L:E:O.lﬂm =14.2 cm
185 185

L 6% 531 m=31 cm

21 21

L 364 196 m=196 cm
185 185

select h=32 cm, and it is satisfying for deflection .



(4-5-3) Design for Positive Moment:

Moment (KN.m)

-140.4 -142.6
/lll"\". .-'/f\"-
X K e
| 7
/ Kk v \h\
.-d"f/} 5 R'( 2
|_,-r"'ff Ll * < Ll g |
I"“—l— 11 - T | T ~ __,I-’/-I
e 2
9.1 ! # Seg
e i 35.6
i __d_,,--”
112.5
Ih].l:il:il 1.97 ! 324 : 3.28 ! 234 1.27 |

fig. (4-5): Moment Diagram

bw=30cm,
bs=70 cm
d =52-(4+1.25+1) = 45.75 cm "If ® 25 are used "

A ——b d) > —(bw)(d)...........
s min N(fy)( )()>fy(W)()

V255
4(420)

Asmin=4.12cm? > 4.57 cm?

(ACI-10.5.1)

= Asmin= (30)(45.75) > — (30)(45 75)

= Asmin=457cm?

Isolated T-section

1

1- t>— b,v -)32>230 = 35cm >15cm

2-be<4by=> 70<4*30=> 70cm <120cm




Determine A s max.:
Xb={0.003/ (0.003+0.0021)}*45.75 =26.9 cm.
ab=R1*Xb=0.85*26.9=22.87 cm.
= CDb=0.85*0.255*30*22.87= 148.74 ton.
= Tb =(148.74) ton
— Asb==(148.74)/4.2=35.4 cm?
= ASnax=0.75*35.4 =26.56 cm?

To Determine T-section Or Rectangular

If the entire flanges bg are under compression force;
¥ for a=t =32 cm.
C =0.85*0.255*70*32= 485.52 ton.

Mn =C * (d -g) = [485.52*%(45.75 -%)/100] = 144.44 ton. m

MnN gq. = % =125 KN.m =12.5 ton.m
*7 009

Mn = 144.44 ton.m > Mn g, = 12.5 ton.m

So, it isRectangular section with b, =70cm,

TheFirst Span (L= 2.63 m):

Mu=9.1KN. m

* 5
Ry Mu - 1.011*10 -~ 07Kg/om®
f *b*d?  70*(45.75)
1 2mRn
==—(@1- 1-=——
P m( v )
0= 1 L- \/1_2(19.38)(0.7) ) = 0,000167
19.38 4200

AS req) = 0.000167 * 70%45.75 = 0.534 cm ?



= Asmin=4.57 cm’> A S g = 0.534 cm?
AS(req)=0.534 cm2 < As max=26.56 cm?®
AS(reg)= A'S min =4.57 cm?

Select 2 ® 20 with As=6.28 cm?

T= As*fy = 6.28* 4.2 = 26.376 ton
T=C =0.85*0.255*70*a= 26.376 ton
a=1.73 cm.

Mn=C*(d - %) = [26.376%(45.75 - %)/100] =11.83ton. m

Mn=11.83 ton. m > Mnrequireqy = 1.011 ton.m
Select 2 ® 20 with As= 6.28 cm?

The Second Span (L=6.56 m) :

Mu =112.5 KN. m

Mu 12.5*10°

Rn = = ~=853Kg/cm?
f *b*d?  70*(45.75)
1 2mRn
==—@1- 1-==
p rn( y )
0= 1 L- \/1_2(19.38)(8.53)):0.00207
19.38 4200

AS(reqy= 0.00207 * 70*45.75 = 6.63 cm?
= As min=4.57 cm* <A 'S req) = 6.63 cm?
AS(req=6.63cm2 < Asmax=26.56cm?’

As(req) = 663 sz
Select 3d 25 with As= 14.73 cm?

T= As*fy = 14.73* 4.2 = 61.866 ton
T=C =0.85*0.255*70*a= 61.866 ton
a=4.07 cm.



Mn=C*(d- —) = [61.866*(45.75 - ﬂ)/100] =27.0ton. m

Mn= 27 ton. m > Mnequired) = 12.5 ton.m
Select 3P 25with As= 14.73 cm?

TheThird Span (L=3.64m) :

Mu =35.6 KN. m
M requiredy= 35.6/0.9 = 39.55 KN.m = 3.955 ton.m

* 5

Rn= MU 3.955*10 =27 Kg/ om”
f*b*d®  70*(45.75)
1

=—(1- l__

p=- ty )

o=t . \/1_2(19.38)(2.7))=0.000646
19.38 4200

A'S (req) = 0.000646 * 70*45.75 = 2.07 cm®
= Asmin=4.57 cm >As(req) 2.07 cm?
AS(req=2.07cm2 < Asmax=26.56cm?
AS(req)= As min =4.57 cm’
Select 2 ® 20 with As= 6.28 cm?

T= As*fy = 6.28* 4.2 = 26.376 ton
T=C =0.85*0.255*70*a= 26.376 ton
a=1.73 cm.

Mn=C*(d- —) = [26.376*(45.75 - ﬂ)/100] =11.83 ton. m

Sdect 2 d 20 with As= 6.28 cm?



(4-5-4) Design of Negative Moment:

Design of T-section for negative moment as rectangular section with (b=bw)
The minimum reinforcement is determined according to ACI (10-5.2) as follows:
d=52-6-1-1.25=43.75 cm "by assuming d*=6 cm ".

Jic Jic
A bw)(d bt Y() ... ACI-10.5.2
s min= (fy)( w)(d) < fy( )(d) ( )
As min=2”(i5 50T “25 . (10)43.75)

Asmin= 79 cm’ < 9.2 cm?

Asmin=7.9cm?

ASmax= Pmax* b *d

Pmax BY Interpolation from table
ASmax=0.01953 * 30 * 43.75
ASmax= 25.63 cm?

The Support (A):
Mu =140.4 KN. m
Mn(required)= 140.4/0.9 = 156 KN.m = 15.6 tOﬂ.m

* 5

Rn= MU 1670 5716 kg cm?
f *b*d? ~ 30*(43.75)
1 2mRn

=—(1- 1———

- ty )

p = L(l_ Jl_W):o_ooag3
19.37 4200

AS (e = 0.00693 * 30%43.75 = 9.1 cm?
= Asmin=7.9 cm’ <A S(eq = 9.1 cm?
AS(e=9.1cm2 < Asmax=25.63cm?

AS(req) = 9.1 sz



Sdect 3 d 20 with As= 9.42 cm?

The Support (B):
Mu =142.6 KN. m
MnNrequired)= 142.6/0.9 = 158.44 KN.m = 15.844 ton.m

Mu _ 15.844*10°

Rn= - = = 27.6Kg/ cm?
f *b*d? 30*(43.75)
_ l(l- 1- 2mRn )
m fy
o = 1 1- \/1_ 2(19.37)(27.6) ) = 0.00705
19.37 4200

A'S(reqy= 0.00705 * 30*43.75 = 9.25¢cm?
= Asmin=7.9 cm’ <A S eq) = 9.25 cm?
AS(req=9.25cm2 < Asmax=25.63cm?’

As(req): 925 sz
Sdect 3 d 20 with As= 9.42 cm?



(4-5-5) Design Of Shear:

Shear (KN)
137.6 700
-113.4 A
-YY.5 .
e e
; -57.
(.-.-' —
158 " 433 ,‘
il ; ; ;
T T T T T I |
|;g15.2 e =
: ff,/ B i
S B 122.1
151.3

g. (4-6): Shear Diagram

The Support (A):

V, = 1.52 ton at distance (d) form face of support.

1000

DV, =o.ss(@}bd =o.85(—“265'5J(30)(45.75)[ 10 j - 9.8 ton

0.5®V_>V,, minimum shear reinforcements are required.

Vsmin = (1/3)(10/1000)(bw)d

Vsmin = (1/3)(10/1000)(30)(45.75) = 4.575ton

o d* f,*A,

Vsmin
_ 45.75* 4.20*2*0.79
B 4.575

(S) s%:@ =22.875 cm

S =45.75 cm

(S) <60 cm

Fi



d* f_ *
stmin:f%

* * D) *
S_0.85 45.75* 4.20*2*0.79 _11.28 cm
22.875

fvn=fVc+fVsmin
fVn=9.8+11.28=21.1ton

Usef 10@ S= 11cm.
The Support (B):

V, = 13.77 ton at distance (d) form face of support
V,=13.77 ton>0.5@V.=4.9ton

0.5®V_<V,, minimum shear reinforcements are required.

Vsmin = (1/3)(10/1000)(bw)d
Vsmin = (1/3)(10/1000)(30)(45.75) = 4.575ton

o d* f,*A,

Vsmin
_ 45.75* 4.20*2*0.79
- 4.575

(S) s%:@ =22.875 cm

S =45.75 cm

(S) <60 cm

d* f,*A,
s

* * *
S_085 45.75* 4.20*2*0.79 _11.28 em
22.875

fvn=fVc +fVsmin
fVn=9.8+11.28 = 21.1ton

fVsmin =f

Category(2) : 0.5f Ve <Vu <fVn
Usef 10@ S=11cm.



The Support (C):

V, = 13.76 ton at distance (d) form face of support
V,=13.76 ton>0.50V.=4.9ton

0.5®V_<V,, minimum shear reinforcements are required.

0.5dV, <V, , minimum shear reinforcements are required.

Vsmin = (1/3)(10/1000)(bw)d
Vsmin = (1/3)(10/1000)(30)(45.75) = 4.575ton

s d* f,*A,

Vsmin
_45.75* 4.20*2*0.79
- 4,575

(S) s%:? =22.875 cm

S =45.75 cm

(S) <60 cm

d* f,*A,
s
* * *
o_gg 4575 420%2%0.79 L o
22.875

fVn=fVc +fVsmin
fVn=9.8+11.28 =21.1ton

fVsmin =f

Category(2) : 0.5f Ve <Vu <fVn
Usef 10@ S=11cm.

The Support (D):

V, = 4.33 ton at distance (d) form face of support.

oV, :0.85(@de :0.85(—“265'5}30)(45.75)[ 10 j - 9.8 ton

1000

0.5®V_>V,, minimum shear reinforcements are required.



Vsmin = (1/3)(10/1000)(bw)d
Vsmin = (1/3)(10/1000)(30)(45.75) = 4.575ton

o d* f,*A,
Vsmin
o_45.75* 420*2*0.79
- 4.575

(S) s%:@ =22.875 cm

=45.75 cm

(S) <60 cm

d* f *
stmin:fﬂ

* * D) *
S_0.85 45.75* 4.20*2*0.79 _11.28 cm
22.875

fvn=fVc+fVsmin
fVn=9.8+11.28=21.1ton

Usef 10@ S= 11cm.



(4-6) Design of One Way Solid Slab:-

As mentioned before this project contains two types of slabs ,one way ribbed slabs and
one way solid slabs , in this section the design of one way solid slab with interior beams

will be explained .

This slab would be analyzed and designed with the aid of a computer Program
called "ATIR" to find the internal forces, deflections and moments for one way-solid
slabs, and then handle calculation would be made to find the required steel for all

members

(4-6-1) Deter mination of thickness of one way solid slab :-

According to ACI-Code-318, the minimum thickness of non-prestressed beams
or one way slabs unless deflections are computed, given in table (9.5-a), so
deflection of slab must be less than provided by this table:-

For slab above the stair, as shown in fig (4.15):

5.50

fig (4-7).



L 55 _ 4275 m=27.5 cm

20 20

use h=30 cm.
(4-6-2) Load Calculations:-

As mentioned, the loads acts on the member divided into two part:-
e Dead Load (DL)
e Live Load (LL)

Dead load: -
By calculation the thickness of slab was determined to satisfy all design

requirement :
e The thickness of slab = 30 cm

e Density of concrete = 2.5 t/m3

Nominal Total Dead Load = 0.3*2.5=0.75 t/m?
Factored Total Dead Load =1.2*0.75=0.9 t/m?.

Liveload: -
Nominal Total Live Load = 0.5 t/m?
Factored live load = 1.6*0.5 = 0.8 t/m?



(4-6-3) Design of Slab :

(4-6-3-1) Design Of Shear:-
Thickness of slab (h) must be chosen to satisfy shear requirements based on ®V,
working alone.

Shear

-4.7
-3.8

3.8

4.7

fig. (4-8): Shear Diagram for theslab [ton]

Max V, at the support ( C):
V,=3.8t.m (Atdistance (d =26 cm) from face of support )
J fc V25.
oV, =0.85| Y |bd =0.85] Y222 (100)(26)(£j = 18.6 ton
6 6 1000
V,=3.8ton <@V.=18.6ton
Then thickness of slab is adequate to satisfy shear requirements .



(4-6-3-2)Design for Positive Moment: -

Moments: spans 1to 1

2.75 6.4 2.75

fig. (4-9): Moment diagram of slab [ton.m]

The design of the span as follows:-
Mu=6.4tm
Mn =6.4/09=7.11tm
Determine A's max.

= ASmax= I *b*d*

= ASnax=0.01953*100*26 = 50.77 cm?

Determine As min:-

A VI i) = 22 owy(d) oo ACI-10.5.1
S min = (fy)( )()>fy(W)() ( )
= Asmin=Y22(q OO)(26)>—(100)(26)

4(420)
Asmin=7.8 > 8.6

— Asmin=8.6 cm?
fy _ 420

= = =19.38
0.85%fc  0.85%255
* 5
Rn= M LHHOT 65 kg om?
f *b*d?  100*(26)
1 2mRn
=—(1- 1——
p=- ty )




o= 1 (1_\/1_2(19.38)(10.2)):0.00245
19.38 4200

AS req) = 0.00245 * 100*26

= AS(req=6.37cm2 < Asmin=8.6cm?

eq according to ACI-Code

So, provide %As
= AS(eq= 1.33%6.44 cm2 = 8.4 cm2 < Asmin=8.6 cm?

= Use AS(eq=8.4cm?’

B Use ® 20 @ 30m with Ag =9.42 cm?

(4-6-3-3) Design for Negative Moment:
A's min = 8.6 cm?, we use the minimum reinforcement in the top

AS(shrinkage&temperature) =0.0018 (100) (30) =5.4cm 2
o Provide ®14@ 25cm with As, . =6.16 cm’



(4-7) Design of column:

(4-7-1) Design of Column (C17):
The Column is an External one.
DL =42.4 ton
LL =20.75 ton
Pu=1.2DL+1.6LL
Pu =1.2(42.4)+1.6(20.75)
Pu = 83.27 ton

Pnreq =83.27/0.7 = 118.95 ton
User =rg=2%
Pn=0.8 Ag{0.85 fc' + I' g (fy —0.85( fc'))}

= 0.8 Ag {0.85(0.255)+0.02(4.2-(0.85)(0.255)
Ag = . cm?
Use cmx cm => Ag= cm?
(0.8) {(0.85)(0.255) + r g (4.2-(0.85)(0.255))}

rg= . <r min =0.01

<r max=0.08
Ast req = (0.01)(1200) = 12 cm? e
4 Use6d16  with As= 12.06 cm? \

(4-7-2)Check slender ness effect:
Klu M1 -3 o
((T] <(34-12 (W]) ||

<40 ACI 10-12-2

LT
v

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

R: radius of gyration=0.3 h = \/_IZ Fig. (4-10): cross section in column



Klu _ 1x4.65m 3875 < 40
r 0.3x0.4m

.. Slenderness effect must not be considered

(4-7-3)Lateral Ties Selection:

For @ 10 mm ties: ACl-7.10.5.2
S<16db
S<48dties
S< Leastdimension
S<16db=(16x1.6) =25.6cm.............. Control
S < 48dties = 48(1) = 48cm
S< Least dim ension = 40cm
“~Use 19010-mm ties @ 25 cm



(4-8) Design of Isolated Footing:

From Column (C17):

DL =42.4 ton

LL =20.75 ton

Pu=12DL+1.6LL

Pu =1.2(42.4)+1.6(20.75)

Pu = 83.27 ton

Soil weighting 1.7 ton/m3

Allowable soil pressure = 4.00 kg/cm?

Column=40cm x 30 cm
(4-8-1) Footing Area:

Estimate footing to be about 40 cm thick, in addition to about
10 cm of blinding concrete.
Service Load = 42.4 + 20.75 = 63.15 ton.

Footing Weight = (0.5) (2.5) = 1.25 ton/m?
P net = 40 — 1.25 = 38.75 ton/m?

Area (A) = Total Weight / Soil Pressure
= 63.15 ton / 38.75 ton/m?
=1.52m?
Use ...... L=125m,B=125m, A=15625m"

(4-8-2) Determine depth based on shear strength :

DV, = cpé\/ft'bwd = o.ssx%\/zs.s % (125) x () x10 = 894.22 d

P, _ 8327

u

P, = = =53.3 ton/ m? =5.33kg/cm?
Area  1.5625




Vu = (Pnet)(one way shear area) = (5.33)(125)(137.5-d) = (91609.375 — 666.25 d)
oV, =V, =  894.22d=(91609.375-666.25 d)

d=58.7 cm
. Use d =60cm
Total depth of footing =60 + 8 + 2

=70cm
(4-8-3) Check thisdepth for two way shear action (punching):
V, =P x(B)x(L) - (a+d)(b+d) )

= 5.33 [(125)(125) — (40+60)(30+60)]/1000 = 35.3 ton

The punching shear strength is the smallest of:

v, :%(l+ bi]\/T b,d 0.33y 1, b,d
v, :é(b?/sd +2]\/f70’ b,d = 057yf, byd

v, =%\/ t 'b.d =033 f.bd oo Control

Where:
b.=a/b=40/30=1.33
b, = Perimeter of critical section taken at (d/2) from the loaded area

= 2{(40+60) + (30+60)} =380 cm

a,=30 for exterior column

V, =0.334/25.5(3800)(600) /10000 = 380 ton
DV, >V, 0.85*380=323 ton > 35.3ton  ....OK

(4-8-4) Check transfer of load at base of column:

®Pn = ®(0.85fc'Ag)
®Pn=0.7(0.85)(0.255)(40 x 30) =182.1ton > 83.27 ton



.. Dowels are not required for load transfer.
But use the minimum reinforcement of dowels:
As = 0.005 *(40 x 30) = 6 cm?

Use6® 12 dowels with A =6.79cm?

(4-8-4-1) Development Length (L, ):

Ld for @ 20:

= 420 .4, = %20 .12 =24.95cm>0.044 (dy) (fy) = 22.176 cm

L
° 4255 " 4255
Available embedment =70 -8 — (2 *1.6) — 1.2 = 57.6 cm > 24.95 cm
. OK.

(4-8-5) Design for Bending M oment:

Mu=| P, xwx|L-2]|xos/L_2
22 2 2

=|5.33x125x %—ﬂj x 0.5 125 _40 /100000 =6.01 ton.m
2 2 2 2
Mn = w:%:&m ton.m
® 09
A |-
_ Mn 6.67x10° ) F<H
n=—-= >~ =15 Kg/cm
bd® 125x60 e e
r =0.000358< r . =0.002 o HHEEEAH | A
IS HEL
Reg. A, =0.002 (125) (60) = 15cm*® :h —U-*'
Use 8d 16 A, =16.08cm? (Ineach way) =
;128 |,
|
(4-8-5-1) Development Length (L, ): o b
-+ 198 5
Category (A), item 2 applies, TaplE L=200
Ld for @ 1.6: fig.(4-11) isolated footing (F17)
L, = 420 *a*b*| *d, = 420 *1*1*1*1.6 =66.5cm

24/25.5 24/25.5

109 &
2, 8018 L=200

=
T



Available embedment = (125-40) — 8 = 77cm > 66.5 cm
. OK.



(4-9) Design of Strip Footing:
(4-9-1) Strip (1) Dead L oads:

Weight of wall (D.L.) = (2)*(5/6)*(height) * (thickness of wall)*(1m wide)* (yc)
Weight of wall (D.L.) =(2)*(5/6)*(4)*(0.2)*(1)*(2.5)= 3.33 t/m

Slab weight (D.L.) per one meter of the wall = 4.25 t/m

Slab weight (L.L.) per one meter of the wall=3.10 t/m

Total factored dead load = 7.58 *1.2 = 9.096 t/m.

Total factored live load = 3.10 *1.6 = 4.96 t/m.

(4-9-2) Deter mine the footing width :
Allowable soil pressure = 40 t/m?
Assume footing thickness is 0.25 m.
Pressure of the footing concrete = 0.25* 2.5 = 0.625 t/ m2.
Net soil presser = 40 t/m? -0.625 t/m2 = 39.375 t/m2,

Footing width = 7.58+3.10 =0.27 m

39.375
So select 50 cm width of strip footing.

Determined of the contact pressure:

P, 14.056
[Pnet] =

= = =28.112 t/ m?
Area 0.5*1

V, =V, :%\/fT,Iqu

oV, =V

Cc u

1 10 281.12( 0.5-0.2
0.85x 2+/25.5 x (100 100d) = —d
6 (100 500 00D ==, ( 2 j

d=0.042 m
Total thicness=4.2 +8+1.6=13.8cm



So select strip thickness as 25 cm.

So select 50 cm width of strip footing.

(4-9-3) Deter mine reinfor cement for moment strength :

Mu = (Pnet) (

footing width —wall width ¥ ( footing width—wall width
2 4

=39.375 * 0.15 * (0.15/2)
Mu=0.443 t.m/m .

)

. _ M, *10°
Required R, = W
* 5
Required R, = 0.443710 ~=1.83Kg/cm’
0.9*%100*16.4
m=_¥ - 40 _.gag
0.85* fc 0.85*25.5
1 2mRn
=—(1- 1—
p rn( fy )
p = L(l - Jl—w) =0.0000437 < pmin=0.002 .
19.38 4200

Areqg=p *b*d=0.002 * 100* 16.4 = 3.28 cm?
Use ®12at 25cm..... Ao = 4.52 cm?

(4-9-4) Development length of main reinfor cement:

Ld f b.g.d
= a.pb.g.
21, g.4a,

For ®12 bars:
420

Ld=— "2
2% /255

Ld=499cm >30cm
AvailbleLd=30cm < Requiered Ld =49.9 cm

1*1*1*1.2 >30cm



(4-9-5) Design of longitudinal bars:
Asreqlzp*b*h

=0.002 * 50 * 25

=2.5cm?
Use®12 @30cm..... A= 3.39 cm?

(4-9-6) design of dowelsbars :

As Mineq = 0.0012 * 100 * 20 = 2.40 cm 2

Use® 8at 20cm......... Apo. = 2.63 cm2
Ld= fy axbxgxdb =(£xlxlxlx0.8)= 16.60.cm.
4,/ f'c 44/25.5

Ld available =30 -8 -1.2 =20.8 cm > 16.60cm ..... ok.



(4-10) Design of Mat Footing :

(4-10-1)In short direction:

* * *
Fr, _[24*55+25 0'20]:0.362t/m
24%3+55%2
* *
. [2.4*55 0.3]:0217”m
2.4%3+55%2

DL[wall | = 2.5%0.2*16.25 = 8.125t/m
DL[base|= 2.5*2.4*0.50 = 3t/m
FR-acrorep ==1.2(DL) +1.6 (LL)

FReActroren ==1.2(11.487) +1.6 (0.217) =

o _1308*2
2.4*1

=10.86t/m’

(4-10-1-1) Design for_positive moment :

Moments: spans 1to 3

13.03t/m

-0.3 -0.3
0.28
——— +——
03 0.9 21 0.9 0.3
Fig. (4-12) moment diagram [ton.m]
Rn = ﬂ
f *b*d®

oo 03*10°
0.9*100* (40.8)

= 0.2 kg/cm?




_1 .. [ 2mRn
p—a(l 1 —fy)

p = ! (1- Jl—w) =0.0000477 < pmin=0.0018

~ 19.38 4200
Areq=p* b*h=0.0018 *100 *50=7.2 cm?
use 14 @20cm, Ass 7.7 cm?

(4-10-1-2) Design for_negative moment :

Rn = ﬂz
f *b*d
* 5
Rn = 2.1710 > = 1.4 kg/cm?
0.9*100*(40.8)
1 2mRn
p=—(- [1-=2)
m fy

0= _1 (1-\/1—w)=0.00033 < pmin = 0.0018

~19.38 4200
Areg=p* b*h=0.0018 *100 *50 =7.2 cm?
use 14 @20cm, As= 7.7 cm?

(4-10-1-3) Design Shear:

Shear

-1.8

-5.3

5.3

1.8

Fig.(4-13) shear diagram [ton]

1.2



1000

DV, =o.ss(@}bd =o.85(—”265'5](100)(4o.8)( 10 ] = 29.1ton

Vu=20 ton<05@0V.=1455 ton ......... OK

No shear reinforcement required

(4-10-2)In long direction:
s ==10.86t/m’

(4-10-2-1) Design for_positive moment :

Moments: spans 1to 4

4.3
0.3 0.3
0.62,0.62 0.28
| | | 028 ,
- Helot H—
\/ d'G}O'G \—/
24 2.4
| 03 | 0.98 | 1.47 | 1.47 | 0.98 | 03 |
[ [ |

Fig.(4-14) moment diagram [ton.m]

Mn

Rn= ———
f *pb*d?

4.3*10°

n= > = 2.87 kg/cm?
0.9*100*(40.8)

_ 1, [ 2mRn
p—a(l 1 fy)

p= i(1 - \/l—w) =0.000687 < pmin=0.0018
19.38 4200

Areq=p* b*h=0.0018 *100 *50=7.2 cm?



use @14 @20cm, As= 7.7 cm?

(4-10-2-2) Design for_negative moment :

Mn

Rn =

2.4*10°

f *b*d’

n=
0.9*100* (40.8)

1
p==(1-
m

1
o=

10.38

1- 2mRn)
fy

= 1.6 kg/cm?

(1- \/l—w ) =0.00038 < pmin=0.0018

4200

Areq=p* b*h=0.0018 *100 *50=7.2 cm?

use 14 @20cm, As= 7.7 cm?

(4-10-2-3) Design Shear:

Shear

-1.8

-5.6

-8.9

-2.3

-5.6

2.3

5.6

5.6

8.9

1.2

DV, :O.SS[@de :0.85(—“265'5](100)(40.8)( 10

V,=5.6 ton< 0.5V, =14.55 ton

No shear reinforcement required

Fig. (4-15) shear diagram [ton]

1000

J = 29.1ton



(4-10-3) Design of Dowels:

We use the minimum reinforcement of dowels:
As = 0.0012 *(100 x 20) = 0.24 cm?
Use ®12 @50cm , As=2.26 cm?



(4-11) Design of Retaining Wall:

(4-11-1) L oads Calculation:

Ysii=1.7 ton/m? (Unit weight of the soil)

®=30° (For granular material)
H=4.75m (Height of retaining wall)
Ka =0.58

sv=gxH =8.075 ton/m?2

S, =S, *Ka*1m=4.68 Ton/m

s, =5 KN /m?

s, =0.5 *0.58*1m = 0.29 Ton /m ”ﬁx
L
Total factored dead load =4.68 * 1.2 =5.616 Ton/m ‘_Hﬁi
Total factored live load = 0.29 * 1.6 = 0.464 Ton/m o IR
Wu = 6.08 Ton/m o !
(At wall base for 1m strip) 3 %\
. d
(4-11-2) Determinethickness of retaining wall: 4

—%———— 5.8 tonsm

Try p = 0.5pmax =0.00975 fig.(4-16) retaining wall loads
Use p= 0.01

m=19.38

Mu =10.1 ton.m

Mn =11.22 ton.m

Rn =rFy(1-0.5rm)=3.79 MPa

11.22x10°
Mn =\/ . =17.2cm

dre: -
" VRnxb  V3.79%x10x100



If 20 bars are used:
h=(17.2+2+7 cover) = 26.2 cm
.. Use h=30 cm.

d=30-(2+7 cover) =21 cm

_ Mn 11.22*10°
b*d?  100*212

r :1[1_ /1_m}o.ooe4e
m Fy

For the vertical reinforcement:
= AS min=0.0012*b*h |
A's min=0.0012 * 100* 30 = 3.6 cm? |

Rn

]
|
| o) | musde s

=25.44Kg/cm?

WE

= Asmin=3.6cm?

Asmin =3.6 cm® < Asreq =13.56 cm’

Use ®20 @ 20 cm......... ASprov. = 15.71 cm?
This reinforcement is for the total

FVE

positive moment area in the wall.

Fig(4-17) Moment diagram (t.m)

(4-11-3) Design of negative reinfor cement:

Asmin =3.6 cm?

Use ®12 @ 25 cm......... ASprov. = 4.52 cm?

This reinforcement is for the total negative moment area in the wall.

In the other direction (Horizontal) provide shrinkage and temperature reinforcement.
For the horizontal reinforcement:



Asmin. = 0.002*100 *30=6cnY’
Use ®14@25cm =6.16 cm2/m (In two layers)

— Dowels = Aspin. For the vertical reinforcement = A's min = 3.6 cm?
Use ®12 @ 25 cm......... ASprov. = 4.52 cm?



(4-12) Design of stairs:

fig. (4-18): Stair Detail

(4-12-1) Dead L oad :

h =L=@=190m , select h=20 cm
20 20

20
=tan* (=-)=33.7°
q (30)

Fi

Table (4-2)
Material Dead L oad
Plate cover
02)@5) _cin/mr
c0s33.7
H — plate 0.33

0.04 * 22* =2 =0.968 kN/m?.
0.30

V - plate 0.03* 22+ %2 = 0,344 KN/
0.30
Plaster
:M:o,mm/m2
c0s33.7
Stairs

(O—;)*25 = 25kN /m?




H — mortar 0.03 * 22 = 0.66 KN/m?

V — mortar 0.03 * (0.2/0.3) * 22 = 0.44 KN/m?

Total dead load = 11.702 KN/m?
Factored dead load = 1.2(11.702) = 14.04 KN/m?.
Live load =5 KN/m2.
Factored live load = 1.6(5) = 8 KN/m?.
Wu = Factored dead load + Factored live load
Wu = 14.04+8
Wu = 22.04 KN/m=2.

(4-12-2) Design for positive moment:

Wu—22.04 KN/m*

II/'. ."'-"I"'
£
= 0,40 » ey # 02 ~

fig

fig. (4-19) : Stair Detail

Ay=Wu* %: 22.04 * ? = 33.06 KN.

maximum moment stair :

WL?  22.04*3?
8

=24.795KN.m

Mu =



Mn = 24.795/0.9 = 27.55 kN.m

d=15-2-0.8=12.2cm. , use ® 16 bars

Mn 2.755 *10°

RN = —— = — =185 kglcm ?
bd?  (100)(122 )
r = 0.0046
f !
e o= NI 14 5003500033
4(fty) fy
r min=0.0033

0.0033 < 0.0046 < 0.0309
As = 0.0046(100)(12.2) = 5.6 cm >
¥ Use 16 @25cm , As=8.04cm?

By provide (As min) for the negative Moment Area :"at the top of the edges"

f 1
Asrin= V' pd>t4hd
4(fy) fy

= 3.97 cm® > 4.42 cm??
ASmin= 4.42 cm?
B Use®12...@25cm.  As provided, = 4.52 cm?

(4-12-3) Development length of the bars:

f
Ld = , ’_a.b.g.d,

feo
For ®16 bars:
Ld =i1*1*1*1.6
2*4/25.5

Ld =66.53 cm



For ®12 bars:
420

Ld=—""
2% 255

1*1*1*1.2
Ld =49.9 cm
(4-12-4) Landing Design:

(DL) mortar = 0.02* 22 = 0.44 KN/m?
(DL) Plate = 0.03* 22 = 0.66 kN/m?.

(DL) Concret plat=(0.22 m)(25kN / m*®) =5.50 kN / m?

(DL) Plaster =(0.02m)(22kN/m®) =0.44 kN / m?
Total dead load per 1 m = 7.04 KN/m

Live load =5 KN/m.

Factored dead load = 1.2(7.04) = 8.448 KN/m
Factored live load = 1.6(5) = 8 KN/m.

Reaction of the step’s slab = 33.06 KN/m

Wau = Factored dead load + Factored live load+ Reaction of the step’s slab
the stair slab
Wu =8.448 + 8 + 33.06

Wu = 49.5 kN/m.
W * |2
Mu= S KN.m
8
* 2
Mu= W=55.68 ....... KN.m

Mn =55.68/0.9 = 61.875 kN.m

_ Mn 61875 *10°
bd?  (100)(19.4 )?

m=19.38

RN =16 .44 kg/cm ?

.....for Im of



Lo 1 1_\/1_2*19.38*16.44
19.38 4200

r =0.00407
A =r bd
f !
e =310 14 60035 0.0083
4(fty) fy

0.0033 < 0.00407 < 0.0309

As = 0.00407(100) (19.4) = 7.9 cm?
Use®16....@25cm.  Asprovided. = 8.04 cm’

(4-12-5)Shrinkage & Temper atur e Reinfor cement:

As = 0.002(100) (16) = 3.2 cm?
Use®10.... @25cm.  As provided. = 3.2 cM°



(4-13) Shear wall Design:

(4-13-1) Calculation of loads:

Wiy oneioor = Pl ¥ Area+ LI * Area™ 0.25

Wi corrent 100 = [1-09* 771]+[0.5*771*0.25] = 936.76ton
Wi, g f1oor = 1L-09*762]+[0.5* 762 |=1211.58ton
W, g roor =[1.09%762]+[0.5*762 | =1211.58ton

Wi, a1 oo =3360t0N.

Wet corum = NO. o o *D™ Ay *g,

W, o =35%14.25%(0.4*0.2*2.5)

W coiumn =113.75t0N.

W,,, =113.75+3360=3473.75ton.

total

(4-13-2) Calculation of shear force on shear walls:

= A
chiear wall | i

Fig(4-20) main stairs shear wall.



e
RT

~ 2.5(0.36).(1)
- 55

V =0.163*3473.75 = 566.22ton
F X = (\/ - Ft)Wx hx/Zir]:lVVi hi

\%

v W =(0.163).W

F. =0.07TV.
F. =0.07*0.161* . =6.38ton.
2LuWh_
=936.7*4.75+1211.58*%9.5+1211.58*14.25=33224.35 ton.
Fo- [(566.22-6.38)* 936.7*4.75] / 33224.35 =75 ton. Shear force at basement floor.
Fo- [(566.22-6.38)* 1211.58*9.5]/ 33224.35 =194 ton. Shear force at ground floor

F- [(566.22-6.38)* 1211.58*14.25]/ 33224.35 =291 ton. Shear force at first floor.

Ratio calculation for each wall:

From "MB program” and after enter the coordinates of the building, we obtained the
percentage of moment of inertia that equals 6%

% Fx;=0.06* 75=4.5ton

% Fx,=0.06* 194= 1.64ton

% Fx3=0.06* 291 = 17.46 ton
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Fig(4-21) Moment & Shear Diagram.

(4-13-3) Main stairs shearswall design :

Shear wall (A) design:

= Horizontal renforcement:

fc' =25.5 MPa

fy =420 MPa.

h=20 cm. Shear wall thickness.
Lw=5.5 m. shear wall width
hw=16.25 m. building height.
Vu=29.1 ton.
Vn=29.1/0.85=34.2 ton
d=0.8*Lw=0.8*5.5=4.4 m.

\/?xhxd

\25.5
6

f\/_ =085

f\/_ =085

V, <®V,, minimum shear reinforcements are required.

x 200mmx 4400mm= 62.9ton



&:0.0025*h:0.0025*20cm:0.0005 m =0.0005 m.
S

S2 =Lw/5=5.5m/5=1100 mm.
S2 =3*h=3*20cm=600 mm.
32:450 mm controls.

Use 2 ®10= 1.58 cm?.
32:1.58cm2 /0.0005 m=316 mm<450 mm. OK

Use @10 @ 30cm C/C.

= Vertical reinforcement:

: hw A/h *
A\, =[0.0025+05(25-)( Sh 0.0025)] S *h

Sf 5m /3=1670 mm.
323*0.2 m=600 mm.
3:450 mm. controls

14.25m,., 1.58cm’
=[0.0025 + 0.5(2.5 - —0.0025 *h
A’” [ ( 5.5m x300m*20cm 1S

A,,=0.0025 Sy h.

Use 2 ®10=1.58 cm?*
S,=1.58 cm*/0.0005 m = 316mm<450 mm.

Use @10 @30cm C/C

Design of moment: =
As=( Lw /S;)*2*113
As=(5.5m/0.3m)*2*113=0.004143m>.



z 1 _ 1
Lw~  085b *f_*Lwh ,_ 085%0.85%255N/mm’ *55m*0.2m
2+ As* fy 0.004143m? * 420N / i’

=0.073.

Mu= <1>(0.5*As*fy*Lw(1-i )
Lw

Mu=0.9*0.5*0.004143 m?*420N/mm?*5.5m(1-0.073)=3992 kN.m.
Mu=3992-1382.2=2610 kN.m.

Mu/® 2.610/0.9
fy(Lw—Cw) 420N/ mm?*(5.5m— 0.6m)

Use 4022 , As=15.21cm?

=1409mm?.
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3. Uniform Building Code (UBC),1997.

4. Chu-kiaWang - Charies G.salmon , Reinforced Concrete Design ,
sixth edition , Addison Wesley Educational Publishers, America,
1998.

5. Building Code Requirements for Structural Concrete (ACI 318M-
) AND Commentary Code (ACI 318M- ).

6. Internet, yahoo search, Google search.
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Appendix (A)

Architectural Drawings

This appendix is an attachment with this project



Appendix (B)

Structural Drawings

This appendix is an attachment with this project
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Uniform Building Code 1997 (UBC)
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