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1 PROJECT DEFINITION
Reinforced concrete project is analyzing and designing

e residential villa consisting of 5 floors (basement + ground + 3Typical Floors) .
e residential towers consisting of 15 floors (basement + ground + 13 Typical Floors) .
e elevated water tank based on a circular concrete wall, a square hall 32 * 32 meters.

1.1 THE PROBLEM
Design This Projects by professionally

1.2 STUDY OBIJECTIVES
The objectives of the project are that the design is safe and economic.

1.3 EXISTING SOLUTIONS
The solutions included listening through lectures and researching the university library to find
out how to design these projects.

14 DESIGN CONSTRAINTS
The primary constrains faced during our research work are classified into these categories:

1.4.1 Economic
High prices for printing engineering Drawing.

Exorbitant software prices

1.4.2 Environmental
NO Environmental CONSTRAINTS.

1.4.3 Sustainability
NO Sustainability CONSTRAINTS.

1.4.4 Ethical
NO Ethical CONSTRAINTS.

1.4.5 Health and Safety
covid 19 pandemic.

1.4.6 Social and Political
NO Social and Political CONSTRAINTS.
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1.4.7 Development
NO Development CONSTRAINTS.

2 CUSTOMER NEEDS AND BACKGROUND
The designs must meet the needs of customers according to the uses of this facility and its
importance, with attention to safety and economy.

3 GENERATED CONCEPTS
We encountered some problems in some units of the project. We used the lecture of the doctor
and the assistant teacher’s assistance, in addition to researching the academic and professional
offices .

FINAL CONCEPT

It was reached to know how to design the different units in the project using various engineering
programs such as (SAP program - SAFE program - ETABS program - AutoCAD program) and using the
Egyptian code for the implementation of concrete structures, taking into account the safety and

economic factors.
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VILLA

1.1 INTRODUCTION

1.1.1 Villa Consists of:

Beasment Floor of (3.00) m height
e Ground Floor (3.80) m height

o First Floor (3.40) m height

e Second Floor of (3.30) m height

¢ ROOF (3.00) m height

1.1.2 Material Properties Used:
e Fo =250 kg/cm?
o Fy(main steel):3500 kg/Cm2

4 Fy(stirrups)=2400 kg/cm2
e Weight of used brick =1500 kg/m?
e Bearing Capacity of Soil = 1.5 kg/cm?

1.1.3 Cover Thickness
e Slabs Cover=2cm
e Beams Cover =2.5cm

e Columns Cover =2.5cm
e Foundations Cover =7 cm
e Stairs Cover =2 cm

e Semell Cover =2.5cm

1.1.4 Loads Used:
e L.L=According to every Floor
e Cover=0.18ton

» 0.05*15 an5 o dyui day

> 0.01 % 2.1 an 2 Slass 4gitand 4 5

> 0.02%2.1 av2 laws clial o L3

> 0.02%2.1 aw ] claw b Jiul s jlae
e Wall = According to every Floor

e D.L =Own weight + Covering Material + Wall Load
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1.1.5 Design Method:
e Ultimate limit state design

1.1.6 Computer Programs Used in Analysis:
o (Etabs + Safe + SAP2000 + Excel)

1.1.7 Design Code:

Egyptian code of practice 2020
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VILLA

1.2 DESIGN OF SLABS:
1.2.1 Basement Slab: (Flat Slab System)

?
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Figure 1.1 Statical System of GROUND FLOOR
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% Slab Thickness =22 cm
< Own weight = 0.22* 2.5 = 0.55 t/m?,
% Covering = 200 kg/m?  =0.20 t/m?,
% Live load = 300 kg/m? =0.3t/m? -
< Wall load = 150 kg/m? =0.15t/m?,
Solving This flat slab By Using CSI Safe program:

e D.L=0.W +Wya + Covering material
=0.55+0.15+0.2=0.9 t/m?

e L.L=2300kg/cm?=0.3t/m?
e W,=14D.L+16LL=174t/m?

For ultimate design: -

sl

Fyx]xd
- Mu=As*F,*)*d = 6*(@) 3500 * 0.826 * 20 * (10)~5

- M(r)=3.92m = Use 6 6 12 / m in each Direction
Additional RFT (3 ¢p 12 /m) upper and lower

. __________________________________________________________________________________________|
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VILLA

In X-Direction: (Lower)
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In X-Direction: (Upper)
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Figure 1.3 Additional Reinforcement in X-Direction (Upper)
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VILLA

In Y-Direction (Lower):
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1.2.1.1 Check forAll Loads Deflection:

[l SAFE 2016 - Beasment - o X
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Figure 1.6 Deflection Due to All loads

e From Code Check = L/250

e Span for Check = 6.4m

e Allowable Deflection = 0.0256 m
e Maximum Deflection = 0.0024 m

. __________________________________________________________________________________________|
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1.2.1.2 Check for Long Term Deflection
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Figure 1.7 Total Long Term Deflection

e From Code Check = L/250

e Span for Check = 6.4 m

e Allowable Deflection = 0.0256 m

e  Maximum Deflection = 0.002403 m

. __________________________________________________________________________________________|
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1.2.1.3 (Total Dead Loads)
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Figure 1.8 Deflection Due to Dead

e From Code Check = L/250

e Span for Check=6.4m

e Allowable Deflection = 0.0256 m
e Maximum Deflection = 0.00281 m
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1.2.1.3 (Statical System of Ground)
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Figure 1.9 Statical System of Ground
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% Slab Thickness =22 cm

< Own weight = 0.22* 2.5= 0.55 t/m?
% Live load =300 kg/m? =0.3t/m?
< Wall load = 150 kg/m? = 0.15 t/m?

Solving This flat slab By Using CSI Safe program:

e D.L=0.W +Wya + Covering material
=0.55+0.15+0.2=0.9 t/m?

e L.L=300kg/cm?=0.3t/m?
e W,=14D.L+1.6L.L=14%0.9+1.6*0.3=1.74t/m?

For ultimate design: -

- As= [F;Zy*d]
*(1.2)2

- Mu=As*F,*)*d = 6*(7) +3500 * 0.826 * 20 * (10)~5

- M(r)=3.92 tm = Use 6 ¢ 12/ m in each Direction
- Additional RFT (3 ¢f 12/m) & (3 612/ m) upper and lower
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VILLA

In X-Direction: (Lower)
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Figure 1.10 Additional Reinforcement in X-Direction (Lower)

In X-Direction: (Upper)
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Figure 1.11 Additional Reinforcement in X-Direction (Upper)
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VILLA

In Y-Direction: (Lower)
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Figure 1.12 Additional Reinforcement in Y-Direction (Lower)

In Y-Direction: (Upper)
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Figure 1.13 Additional Reinforcement in Y-Direction (Upper)
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1.2.2.1 Check for All Loads Deflection:
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Figure 1.14 All Loads Deflection

e From Code Check = L/360

e Span for Check=6.7m

e Allowable Deflection = 0.02667 m
e Maximum Deflection = 0.00398 m

. __________________________________________________________________________________________|
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1.2.2.2 Check for Long Term Deflection:

I 547E 2016 - Ground (1) = X
File Edt View Define Draw Select Assign Design Run Display Detailing Tools Options Help
D@ E20 /@ PHQARQQQ g oxize REv OS A dB Y = 4B
%[ Bl o Expiorer ﬁmmwmmmm Tmi
T | Model Dagiay Dih; = =
- Model Defiss Il Deformed Shape ? X
P o
a @—P:-v Load Case/Load Combination
ol ‘ @ O Load Case - E-3
: | & > =
o % m:j © Losd Combination  Tetal Long Ter Dt THH 60
| @ Te Modal Load Case o . P
p | DC: - ! I 45)
N [ Scalng
H w © Automatic 3.0
e | @ Po isSs
(! | @ © User Defined H -
o E "“l; Scale Factor -
= H g Contour Range -
- Groups Miium [ m

i 5~ Objocat Maxmum 0 m 30
2 w ]
@ - Li @ Draw Contours HE 15
e B 1 i 60
- [; _ Cose = '8
xn)

90
L - 1 HHE 105
ps o |ma

12.0]
cir
- 135
Max = 0.000575m at [10.24046 m, Om]: Mn =-0.012837m at [1331 m, 7,685 m] X20.76, Y 1448044, Z0 m) Stat Animation <« » GLOBAL | Unts..

Figure 1.15 Long Term Deflection

o From Code Check = L/250

e Span for Check = 6.5 m

o Allowable Deflection = 0.0384 m

o Maximum Deflection = 0.000575 m
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1.2.2.2 Check for Long Term Deflection:
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Figure 1.16 Long Term Deflection

o From Code Check = L/250

e Span for Check = 6.5 m

o Allowable Deflection = 0.0384 m

o Maximum Deflection = 0.000288 m
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1.2.2.1 First and Second Slab:( Flat Slab System )
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Figure 1.17 Statical System of First and Second
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% Slab Thickness =22 cm

< Own weight = 0.22* 2.5= 0.55 t/m?
% Live load =300 kg/m? =0.3t/m?
< Wall load = 150 kg/m? = 0.15 t/m?

Solving This flat slab By Using CSI Safe program:

e D.L=0.W +Wya + Covering material
=0.55+0.15+0.2=0.9 t/m?

e L.L=300kg/cm?=0.3t/m?
e W,=14D.L+1.6L.L=14%0.9+1.6*0.3=1.74t/m?

For ultimate design: -

_ Mu
- As= [Fy*]*d]

" 2
. Mu=As*Fy*J*d= 6*(#) %3500 * 0.826 * 20 * (10)~5

- M(r)=3.92 tm = Use 6 ¢ 12/ m in each Direction
Additional RFT (3 f 12 /m) & (3 612 / m) upper and lower
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VILLA

In X-Direction: (Lower)

06/14/2023
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Figure 1.19 Additional Reinforcement in X-Direction (Upper)
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VILLA

In Y-Direction: (Lower)
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In Y-Direction: (Upper)

File Edt View Define Draw Select Assign Design Run Display Detsiling Tools

K- Z@ »elRQARQ Y 0 xy

1z @Ry O3 A SE

Options

Help

X-37.Y04.Z0 m) << »  GLOBAL

i s

Model Disclav  Detalina

naton Component Type
© Resutart Forces

) ULTIMATE Stresses Midsurface
Component
on Undeformed Shape Oom M1
on Deformed Shape ) F2 O Mz
in Bxtruded Form O F2 M12
FMax Mbax
FMn D MMn
M
odes
ps
33 Tonf m/m _Pooly
29 Tonf-m/m

Stresses Top Face
Stresses Bottom Face

Cose

Max = 53752 Tonf-m/m at [11.04m. 10.265m). Mi = -28 91408 Tord-m/m at [11.04046 m, 5.8

15 m)

X221, Y197, Z0 fm) < > | GLOBAL Unts

Figure 1.21 Additional Reinforcement in Y-Direction (Upper)
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1.2.2.2 Check forAll Loads Deflection:
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Figure 1.22 All Loads Deflection

e From Code Check = L/360

e Span for Check=6m

e Allowable Deflection = 0.0384 m

e  Maximum Deflection = 0.000421 m
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1.2.2.2 Check for Total Long Deflection:
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Figure 1.23 Total Long Deflection

o From Code Check = L/250

e Span for Check =9.6 m

o Allowable Deflection = 0.0384 m
o Maximum Deflection = 0.00065 m

. __________________________________________________________________________________________|
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1.2.2.2 Check for Total Dead Loads Deflection:
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e From Code Check = L/250

e Span for Check =9.6 m

e Allowable Deflection = 0.0384 m

e  Maximum Deflection = 0.000294 m
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Figure 1.24 Total Dead Loads Deflection
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1.2.2.1 Roof Slab:( Flat Slab System )
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Figure 1.25 Statical System Roof
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% Slab Thickness =22 cm

< Own weight = 0.22* 2.5= 0.55 t/m?
% Live load =300 kg/m? =0.3t/m?
< Wall load = 150 kg/m? = 0.15 t/m?

Solving This flat slab By Using CSI Safe program:

e D.L=0.W +Wya + Covering material
=0.55+0.15+0.2=0.9 t/m?

e L.L=300kg/cm?=0.3t/m?
e W,=14D.L+1.6L.L=14%0.9+1.6*0.3=1.74t/m?

For ultimate design: -

_ Mu
- As= [Fy*]*d]

" 2
. Mu=As*Fy*J*d= 6*(#) %3500 * 0.826 * 20 * (10)~5

- M(r)=3.92 tm = Use 6 ¢ 12/ m in each Direction
Additional RFT (3 f 12 /m) & (3 612 / m) upper and lower

Figure 1.8 Statical System of Roof
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In X-Direction: (Lower)
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Figure 1.26 Additional Reinforcement in X-Direction (Lower)

In X-Direction: (Upper)
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Figure 1.27 Additional Reinforcement in X-Direction (Upper)

In Y-Direction: (Lower)
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Figure 1.28 Additional Reinforcement in Y-Direction (Lower)

In Y-Direction: (Upper)
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Figure 1.29 Additional Reinforcement in Y-Direction (Upper)
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1.2.2.2 Check forAll Loads Deflection:

[ SAFE 2016 - Roof - o X
File Edt View Define Draw Select Assign Design Run Display Detailing Tools Options Help
DdHo0c /A PHARAR] § oxizi ARy OS A SE Y o[ 4B

T [ viodetexpiorer 27 | I Deformed Shape - Displacements (CASE 1(imm. (Al Loads1) Im] il
T | Model Display Detsiing
P = Model Defnsons
B Cocttant® ali
;_ [l D=formed Shape ? x

4 Matenaiz
sl Sk Prepasian Load Case/Load Combination E3

& Beam Propees
a # Renforong Bar Szes © Load Case. CASE Tjmm) (M Loads) ol

) Tendon Properves O Losd Combinaton |
N # Column Propertes. 015

Wal Properses Modal Load Case
Y [+ Soi Subgrade Properves. 0.00
7 Point Spang Propertes Scaing
[: I u-.smnw-— 0 A 015

- Load Panems © User Defined 030
=] #- Load Cases Soule Fator

(@ Load Combinatons. 0 45!
> : Groups. Contour Range 060
Py & Area Objects (Siab, Wall, Ramp, Nul) Mimum ° m
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o Siab Rebar Objects (@ Draw Contours 090
— Design Swip Obpects:
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> X
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Figure 1.30 All Loads Deflection

e From Code Check = L/360

e Span for Check =3 m

e Allowable Deflection = 0.0384 m

o Maximum Deflection = 0.000146 m
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1.2.2.2 Check for Total Long Deflection:

Il SAFE 2016 - Roof
File Edit View Define Draw Select Assign Design Run Display Detailing Tools Options Help
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Figure 1.31 Total Long Deflection

From Code Check = L/250

Span for Check =3 m

Allowable Deflection = 0.0384 m
Maximum Deflection = 0.000244 m

X243 Y187, 20 fm)

<< | >  GLOBAL
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1.2.2.2 Check for Total Dead Loads Deflection:

[l SAFE 2016 - Root = o X
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Figure 1.32 Total Dead Loads Deflection

o From Code Check = L/250

e Span for Check =3 m

o Allowable Deflection = 0.0384 m

o Maximum Deflection = 0.000107 m
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VILLA

1.2.6 Check of Punching Shear:

1.2.6.1 corner Column (C»5=30*60) on (1- ') Axis:

Slab Thickness = 22 cm Al .
Own weight = 0.22* 2.5 = 0.55 t/m? T J
Covering =200 kg/m>  =0.2 t/m? T =
Live load = 300 kg/m? = 0.3 t/m? 4 i
Wall load = 150 kg/m? = 0.15 t/m? Aog &om

D.L = O.W +Wygq + Covering material
=.55+0.3+0.2=0.9 t/m?
L.L =300 kg/cm?= 0.3 t/m?

W,=14D.L + 1.6 L.L =14%09+1.6%.3=174t/m2 =17.4Kn/m2
d = ty-20mm=220-20=200mm=0.2m

b, =700+400=1100 mm

6,4.2

Qup=WU (L1 * L2 — Ap)=17.4*((3*2- 0.4%0.7)=104.748Kn/m?

Qup =57 o200 ¥ 1.5 = 0.714 N/mm?

Qcup =the least of -

o 1.7 N/mm?

0.316 \/E ==0.316 \/7—5 =1.29 N/mm?
Ye 15

0.316(; +0.5) fy—“ =0.316 32+ 0.5) \/f—E = 1.29 N/mm?

o

O

axd
b0

0.8(

O

+0.2) [f 208322 1 0.2) \/E = 1.84 Nimm?
Ye 1100 1.5

N
mm

Qup = 1.226 — < qcyp = 1.29 N/mm?

OK safe punching

GROUP 2
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VILLA

1.2.6.2 interior Column (C8 = 35*70) on

(2-2) Axis:

Y0

N
Slab Thickness =25 cm . N
Own weight = 0.22* 2.5 = 0.55 t/m? Cl
Covering = 200 kg/m?  =0.20 t/m? ’
Live load = 300 kg/m? = 0.3 t/m? N
Wall load = 150 kg/m? = 0.15 t/m? N R
4 L4
D.L = O.W +Wyaq + Covering material =59

= .55+ 0.15 + 0.20 =0.9 t/m?
L.L =300 kg/cm?= 0.3 t/m?

Wy=14D.L + 16L.L =14%x09+1.6+*.3= 1.74t/m2 =17.4Kn/m2

d = ty-20mm=220-20=200mm=0.2m
b, =2*(900+500) = 2800 mm

Qup=Wu (L1 * L2 — Ap) = 17.4*(6*4.20 — 0.9*0.5) = 430 Kn/m?

_430%1000
2800%200

— Qup 4
Qup = Yova B

*1.15 = 0.164 N/mm?
dcup =the least of -

o 1.70 N/mm?

0.316 /f—“ ==0.316 \/ZS = 1.29 N/mm?
Ye 15

0.316( +0.5) fy—“ =0.316 (G0 + 0.5) Jf:i = 1.38 N/mm?

O

o

o

0.8(5 +0.5) [ =08(227 +0.2) Jf:i = 1.08 N/mm?

N
mm

Qup = 0.164—— < qepp = 1.29 N/mm?

OK safe punching
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VILLA

A
1.2.6.1 Edge Column (C12=30*60) on (7-2) Axis:
Slab Thickness =22 cm
Own weight = 0.22* 2.5 = 0.55 t/m? — >
Covering =200 kg/m?  =0.2 t/m? o la
Live load = 300 kg/m? =0.3 t/m?
Wall load = 150 kg/m? = 0.15 t/m?
F ——
D.L = O.W +Wa + Covering material ") 0-
=.55+0.3 + 0.2 =0.9 t/m?

L.L =300 kg/cm?= 0.3 t/m?

Wy=14D.L + 16L.L =14%x09+1.6%*.3=174¢t/m2 =17.4 Kn/m2
d = ty-20mm=220-20=200mm=0.2m

b, =(300+200) + 2*(600+222)=1900 mm
2

Qup=Wu (L1 * L2~ Ap)=17.4*(6*=— 0.5*0.7)=213.15 Kn/m?

G = Qup *B_213.15*1000
UP  poxd 1900%200

* 1.3 = 0.729 N/mm?

dcup =the least of -
o 1.7 N/mm?

o 0.316 /fy—“ ==0.316 \/f—E = 1.29 N/mm?

o 300 25 _
o 0.316(; +0.5) fy— =0.316 (>, + 0.5) \/1:5 = 1.29 N/mm?

o 08(+02) fy—“ =0.8(—=+0.2) Jf:i = 1.34 N/mm?

N
mm

Qup = 1.226

> < qeup = 1.29 N/mm?

OK safe punching
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1.3 Design of Stairs (Three Flight Stair Axis \a = )

1.3.1 Manual solution
(? ™)

®

A

20S5all alsd gylace (5] Ladins

Figure 1.33 Stair Cross Section

1) Dimensions:

Span 4.2m

o BSeo e T 22m

. Hswoy=3.8m

. Rise=0.146m

. Going=030m

o O-tan"i(To0) =26.56°

. e =ﬁ = 24.46 cm

o tas t*+% = 24.46+% =31.76 cm
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2) Loads:
e Wfu=14D.L+16L.L
= 1.4 (25*.3176 + 2.0) + 1.6(3)
=18.716 KN/m?
® WU janding=1.4D.L+16L.L
= 1.4 (25%0.22 + 0.2) + 1.6(3)

=15.3KN/m?

3) For Strips
Shown In The figure

|®)

!
*%

|
|
4

|||r|1_[
P

Figure 1.37 Strips of Stair
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For Strip (S1):

15.3%.272

e Myu=0.6%0.27 -

271x10° _
* A= 350%.826+(321-20) 64p12 = ok

=0.271 KN.m warh

CIITITTrTIiT

Figure 1.38 Strip (S1) of Stair

Fs
Yy -W Vg%

IIJIIJlIJlIJlIJlIIlIIlIIlIIJIIIIIIIIIIIIIIIIIIIIJIIJIIJI

AN L
4 4
7 1

h

)

Figure 1.39 Strip (S2) of Stair

For Strip (S2):

o R1-(18835+3) _
2
R1=28.07Kn

e My=28.07x(1.5+0.67) —14.03 (1?5 +0.67) My=40.98 Kn

MU 40.98%10°
AS = =
Feyxbxd ~ 250%1000%(1902)

Ag = 678 mm?

As=6¢p12/m

. __________________________________________________________________________________________|
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VILLA

1.3.2 Using Sap Prgram

GROUP 2

Figure 1.40 St air 3D
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Figure 1.43 Stair Reinforcement in plan
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Figure 1.45 Reinforcement in sec 2-2
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Reinforcement in sec 1-1

. __________________________________________________________________________________________|
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1.5 Design of Beams
Concrete dimensions

0,

» Assume b =12cm
t =i=60 cm

10
Loads on beams

«» Own weight

%

%* Load from slab

+* Load from wall

Mu
o —
A Fyx*j*d

RS

X3

%

X3

A5

1.5.1 from All Slab Beams:

t Gl ptall aa_nlm.a N EFWY

p ol olals e ol e o
soall Ainn g S ] oy pa| o)) i [ S G 83 s
Lilen LIS AP oo AR o Wy wgy Wy S I vl
mldulnds AP0 A g oo woEy wgr wogy ol w0\ v

Table 1.1 RFT Of All Slab Beams

. __________________________________________________________________________________________|
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Figure 1.49 Moment of Slab Beams
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X -3.33 -2.54

Figure 1.50 Shear on Basement Slab Beams

. __________________________________________________________________________________________|
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1.5.6 Check of Shear on Beam Section:
Max shear on floor o=10.61t

o qu(uncracked ) =0.16 /Fyﬂ =0.16 Jf_—i = 0.65 N/mm?

o Q=07 /Fyﬂ =0.7 E = 2.86 N/mm?

R __ Qmax _ 124x10*
Q= "5d ~ 2s0%650

= (0..763 N/mm?

Qmax >0u > qeu(uncracked)

Fcu 25
Qcu(cracked) = .12* /Y_c =.12* ’1_5 =.489

Osu = Qu- Qeu(cracked) =.763-.489= .265

Ast-qf;;*s*” - -262;*;‘*2250 =50.24 S =200 #0K
T

Use Stirrups 5 ¢f 8 / m as minimum
increase stirrups around support as shown in tables
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VILLA

1.6 Design of Columns

N S S

A
A
1
1
1
'

..
.
e
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i
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i
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Figure 1.59 Columns A
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VILLA

1.6.1 Design of Column Section (subjected to axial compression force)
< For 2§ on axis (2-2), (2-9)

» DEGSION OF COLUMNS (Cg)
(P, = 236N)
Solution:
Pug, = 1.1+ PU = 1.1 % 236=260 N
Pu,.=.35*Fcu*(Ac-As) +.67*Fy*As
260*10%=.35*25*(Ac-.0085Ac) +.67*350*.0085Ac¢

_260%10%
10.6688

Ac=b*t = t=

=112476.71 mm?

243699.54

=609.24mm =» t= 700mm

Ac=35*70 cm

As=.0.0085*Ac=.01* 40*70 =28 CM? = As=14d16 ® 38 ixyi
3%)J¢ud\iﬁu2ﬂ\

Check of buckling:

A, =K Ho 13381, 15y 2331235 >10
b 0.35

SO, Columns is cylinder
About 2-2

ﬂbz*b 12.352+.35
*PUgee=——*260=7.93 ton.m
2000

M 2=
add 2000

M i 2 = .05%.4%56.79= 1.135 ton.m

_K+Hy _ 1.3+3.80

=7.057 » 10 >7.057
t 0.7

At

GROUP 2
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SO, Columns is SHORT
About 3-3
M., 3 =.05*0.7*56.79=1.98 ton.m

omin=-25+.052* Ap=.25+.052*12.35=0.1%

choose ppin = 1.1%

—2* *7N— 2
AS—100 35*70=30.8 cm

As =14 @16
Use 14 ¢p 16

Y0

(v-xvo) Ve

Figure 1.60 Column Cross Section
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VILLA

“ DEGSION OF STIRAPS:
1- DIMETER:

A.8mm » Pp=8mm
B.2=1%=4

4 4
2- spacing between stirps in the end and start

So= " 8¢,=8*16 = 128

™ 24¢p,,,=24*8 = 192 »|S,=128
—> 5b=5* 400= 200 mm

— »150mm

3- Length of stirps in the end and start (1)

- Ho _ 3800 _
(lo)=— —=—-=63333mm

—  T=700 mm

—>

.5 m=500 mm » [, =1000mm

— 1000mm

4- The other spacing (S)

S= _,15¢,=15*16 = 240mm

— B =400 ® |S=200mm

—> 2*50: 2*128 = 256mm

— 200mm

5- L=3.5-2=1.5
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VILLA

>
VStT 2 ' 25%VC011C

Check volume of stiraps in (1 m)

25
Agr*P ey *N=2*b*1000

P, = 2*%(642+242) + 4%(107+242) = 3164 mm

50.3*3164*n= 300*700*%*1000

Nn=329 ®»n=4<5¢ 80k

No . of Bars

Joint

R, etabs 1)

51.0126

83.936

70.7364

108.7637

115.2356

40.3447

12,2649

oo | =3 [ em | e | esa | e | —

235.9987

=

219.3214

=

131.5191

160.3483

==}

87.8578

=a

85.239

==

151.4225

£

115.4239

=

187.4857

=

134.8535

=1

169.0257

=

68.7709

r—a
=

32.0141

]

55.1243

3

66.807

75.707

79.2586

ra|r3 a3 | r~a
cr | = |23

51.9222

GROUP 2

Pra(=A/Af A (m?) b(cm) tiem) |t (cm)
0% ; | . :
3 0% |
0% 8 |
| 0% i |
0% |
0% e |
f 0% |
A 0%
0%
0% |
0% Al |
0% 3 |
0% |
0% |
0% | |
| 0%
0% |
0% S0 |
0% |
0% |
0% |
|
|
|
|

Table 16 Columns Load And Section (Ultimate)

Aler®)| @ |16
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Figure 1.61 Column Reaction (Ultimate)
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1.7 Design of Foundation

®

©

®

GROUP 2

| I ] [ [
Figure 1.62 Foundations

1) Bearing Capacity for Soil = 15 t/m?= 1.5 kg/cm?
2) Tensile Steel Stress Fy = 350
3) Compressive Concrete Stress Fcu = 25 N/mm?
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Foundations designed by reactions of columns from etabs program as shown in table:

ULTMATE Joint WORKING Joint
R e footing
ot
57 39 1 1L§
92 64 2 209
77 54 3 13
120 83 4 205
127 88 5 203
45 31 6 15
80 56 7 109
260 180 8 50
242 167 9 50
143 99 10 3&
175 121 11 3&
97 67 12 23
94 65 13 233
167 116 14 605
127 88 15 605
206 142 16 45
148 103 17 30
186 129 18 43
76 53 19 15
36 25 20 109
61 42 21 15
73 51 22 15
83 58 23 15
88 61 24 10
58 40 25 15

Table 1.8 Actual columns loads and sections for foundations
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For( 43)

1.1 Input Data:

= Column Working Load = 125 ton

= Column Dimension a=40cm
b=70cm

= Plain Concrete Depth =0.10 m

= Plain Concrete Extension =0..10 m

1.2 Concrete Dimension :

= BC=2V
Ape
. 150= 1250
ARC

= Ap.=8.333m’
«  Lre=yApe +22%.V833.22%.31

2 2

b—-a 7-4
» Brc=yAgc -T==\/8.33 T=28
Brc=5.5m ‘ Brc=Brc+ 2 tpc :3 m
Lrc=6.3 m ‘ Lrc=Lrc+ 2 tpc :33 m

1.3 Check of Stress:

Pu
® bace = -
* Qor = ;——=144KN/m’ < B.C=150KN/m’ , Ok
Py 181
=— =208.255
Qact =7 3128
3.1-.7
= =1.2
2

Ques *Z° 208.255%1.22
=dact™® - -

My =149.943 KN.M

Figure 1.64  Section of footing (elevation)

Figure 1.65 Sections of footing (plan)

GROUP 2
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%106
d= [-MU_- (149943107 _387.22 » d=530 ® t=600
Fcyxb 25%1000

1.4 Check of Punching:

Qp = Pco- qq¢r *(a+d) * (b+d)
e Qp=1810-208.255*(.4+.6)*(.7+.6) = 1539.268

Qo= Qp
P 2((a+d)+(a+ad))+d

- 1539.268%103 :
© Qo= 2( (400+530)+(700+530))*530 67228

qp (allow): 1-17
2- 316%(5+2) * /FC—”: 316%(5+2) * \/E = 1.3822
b Yc 7 1.5
3- .316* /FC—” = .316* \/E = 1.29
Yc 1.5
ockd F
4 8*F(—————— +.2)* /ﬂ =
(2(a+d+b+d) ) Yc
4x530
= .8%( +.2)* JZ:S = 2.2559
2(400+530+700+530) 1.5

D<) iowy * OK, safe

1.5 Check of Shear

< For Sec (1-1)
L=12- % =.935m

Qshy = Gaee +L = 208.25 * 935 = 194.71 ton

_ Qsh _194.71% 103

_ 2
USh = 5.4 ~ 1000vs30  ~50/3 KN / mm
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16* ’f_SS =.6532 L\ / mm2

Fcy
Yc

=.16*

QSh(allow)

qsh < qsh(allow) OK .Safe

1.6 Design for Moment
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1.8 Design of Retaining Wall AN

1.8.1 Loads

e Thicknees of wall= 30 cm

e Use Fill sand @,
* Ysou = 1.5t/m?
= 1508 _ .33

o 1+sin @ o

a

® {(sur charge) = 0.1 t/mz
e F;,=0.1%033%2.1=

0.77t/m? - 1.05m
o F, =05%x1%21=
1.05t/m? - 0.7m

1.8.2 Design of critical section

(as uncracked section)

® Myyer =1.05%x0.7+0.07=0.81t.m/m
e t=30cm d=27cm

del\/%

K, = 1832

M 10.81%10°

27 = K, /08117;05 > K, = 0.95

= 1.64 cm?

.ASZ

K2xd  1832%27
UseAg nmin 69012 /m (Vertical) in both side

o UseAmin 6012/m (Horizontal) in both side

1.9 Design of Strip footing (under retaining wall)

1.9.1 Concrete dimensions

o H=2.30+0.7=3 m

o B=0.4H- 0.7H = 1.65m

GROUP 2
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1.9.2 Loads
vV Pyan = (25 % 0.3 %2.3) + (1.8 2.1 x0.525) + (2.5 +% 0.7 =
1.65) = 6.597 t/m

_ Pwaqu __ 6597 i _ 2
v Quet = ey 165 3.994m < B.C = 10t/m* OK Safe
1.9.3 Moment
» X=0.525m
2 2
> Minax = Qace > = 942 * == = 13 t/m
> d == K1 MTgax
> 70 -7 = Ky |22
100
_ Mpax _ 13%10° oY
> As/M = K2+d ~ 1832%65 W:MM
1.09 cm? .
» UseAs min 6012/m rn/“, 4
VAR

r./wr /N

rn/rt g " r:./w #
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High Rise Building
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HIGH RISE BUILDIN

2.1 INTRODUCTION

2.1.1 High Rise Building Consists of:
e Basement of (2.55) m height
e Ground Floor of (3) m height

e 13 Typical Floors each (3) m height

2.1.2 Material Properties Used:
e F,=300 kg/cm?
o Fy(main steel):3500 kg/Cm2

L] Fy(stirrups)=2400 kg/CmZ
e Weight of used brick =1500 kg/m?
e Bearing Capacity of Soil = 1.5 kg/cm?

2.1.3 Cover Thickness
e Slabs Cover=2cm
e Beams Cover=2cm

e Columns Cover =2.5cm
e Foundations Cover =5 cm
e Stairs Cover=2cm

e Ramp Cover=2cm

2.1.4 Loads Used:
e L.L=According to every Floor
e Cover=0.2ton

> 0.05% 15 o5 claw Dgud Joy
0.01% 2.1 our 1 o deiious] Liga
0.02% 2.1 o 2 oy ol an b
0.02% 2.1 o 2 oy bW Jaul §)lome

YV V V

e Wall = According to every Floor

e D.L =0Own weight + Covering Material + Wall Load

GROUP 2

06/14/2023
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2.1.5 Design Method:
e Ultimate limit state design

2.1.6 Computer Programs Used in Analysis :
e (Etabs + Safe + SAP2000 + CSI Column + Excel)

2.1.7 Design Code:
e Egyptian code of practice 201
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2.2 DESIGN OF SLABS:
2.2.1 Basement Slab: (Flat Slab System)

RS O U0 A S SN A U O SR A ¢

T T =4 | | | R Z L=
L T T L
E e = = Z =k g
| |[fSr ' e e |
Q“-' Er=1<l1T - 7% Y 7 2 - =T < 4]
~ SN . X 7 X . =L =L
§ EEERS 243y s
E = =<k
O -{Frrz =13y e
- - = 3
="t
S e |
= =3
O-H = e @®
T
o =l
’ |
=T
| ™
8 O ____;__8
& &
¢ e
i !
< — - — {1 — ®
3 ¥
0 | I — | JRR——— | 0
g =8

&
I
_..,.._........_..........._[ _—— - ®
' Ll . !
C I _t |_S— -1, B _2_25228
L . L

Figure 2.1 Statical System of Basement Roof

. __________________________________________________________________________________________|
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Slab Thickness = 22 cm

Own weight = 0.22* 2.5 = 0.55 t/m?
Covering = 150 kg/m? =0.15t/m?
Live load = 300 kg/m? = 0.30 t/m?
Wall load = 200 kg/m? =0.20 t/m?

X3

o

X3

*

X3

o

X3

o

Solving This flat slab By Using CSI Safe program:

e D.L=0.W +Wya + Covering material
=0.55+0.20 + 0.15 = 0.90 t/m?

e L.L=300kg/cm?=0.30 t/m?
e W,=14D.L+16LL=174 t/m?

For ultimate design:-

) As=[ Mu ]

Fyx]xd
- My=As*F, *)*d = 6*(%’2’2) 3500  0.826 * 20 * (10)~5

- M(=3.92tm = Use6 ¢ 12/ m in each Direction
Additional RFT (3 ¢ 12 /m) & (6 p 12 / m) upper and lower

. __________________________________________________________________________________________|
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HIGH RISE BUILDING

In X-Direction: (Lower)

File Edit View Define Draw Select

ODd W /@ rEHQRRQAAQQ Y 0xviz

Design Run Display Detailing Tools Options Help

@ v OGS A $vE

06/14/2023

[

Model Display Detading

Load Case/Load Combination
Load Case
© Load Combmnaton  ULTIMATE

Display Optons
© Display Contours on Lindeformed Shape
2 Display Contours on Deformed Shape
Display Contours in Extruded Fom

Scaing

Contour Averaging at Nodes

W2 None
© by Objects
A D) by Selected Groups
i
o ContourRange
Maimom 38
ol
Maimum 39
|

= X o
Component Type

O Resultant Forces
O Stresses Midsuface

Component
olail oM
) F2 D M2
) F12 M12
D) FMax MMax
D FMin MMin
) FVM

Torfm/m =

Torfm/m

Stresses Top Face

Stresses Bottom Face

o Vi3
vz
VMax

Value = 0.2964 Torf-m/m X39, Y085, Z0 fm) < | >» GLoBAL Units.
Figure 2.2 Additional Reinforcement in X-Direction (Lower)
In X-Direction: (Upper)
File Edit View Define Draw Select Design  Run  Display Detailng Took Options  Help
DA H2C /@ Pl QRRARAA § oxizl v O3 A $vE
[T ] = ] 2
d¢ Dugley Detsing
L]
Load Case/Load Combination Componert Type
Load Case © Resutart Forces Svesses Top Face
O Losd Combnation  ULTIMATE Stresses Midnrface Stesses Botiom Face
Owglary Octiorn Component
1O Display Cortours on Undefomed Shape 21 oun i3
Display Contours on Deformed Shape 2 M2 va
Display Contours in Bxtauded Fom 12 M2 Wax
Sealng FMax MM .
FMn M
2%
Contour Averagng ot Nodes
ol None
© by Obsects
by Selected Grox
A Groups
o Certour Rarge
P Mewnum 79 Torfeum Aok Oose
Mawmm 78 Tord e/m
N
Max » 354738 Tordm/m ot [13m 03m) Min = 2208457 Torfmvim & [239995m. 6.7m] X52 Y245 20 o > | GLOBAL Unts

GROUP 2

Figure2.3 Additional Reinforcement in X-Direction (Upper)
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HIGH RISE BUILDING 06/14/2023

In Y-Direction (Lower):

&
File Edit View Define Draw Select Assign Design Run Display Detailing Tools Options Help
Dé W /[ rEQARRRQ § oxizm Ry OS A SvEYeB 4B
%[ g = m =)
Model Dispiay Detading
Load Case/Load Combination Component Type
Load Case O Resuttant Forces O Stresses Top Face
© Load Combination ~ ULTIMATE O Stresses Midsuface O Stresses Bottom Face
Display Options Component
© Display Cortours on Undeformed Shape (e}l D M1t O vi3
Display Contours on Deformed Shape OF2 O M2 Va3
Display Contours in Extruded Fomn ) F12 M12 VMax
Scalng O FMax O MMax l
D FMn D MMin
) FVM
Contour Averaging at Nodes
| Nane
© by Objects
D by Selected Groups

a  ComtourRange

a Maimum 38 Torfm/m (Peey | Cose
Maamum 39 Tortm/m
Value = 450212 Torf-m/m X137.Y36. Z0 m) << > GLOBAL Units.

Figure 2.4 Additional Reinforcement in Y-Direction (Lower)

In Y-Direction (Upper):

File Edit View Define Draw Select Assign Design Run Display Detailing Tools Options Help

ODé H /@ rHaARQaQ § oxyizi v OS A $E e &7 B

Model Dispiay Detading

e =[s

|
Load Case/Load Combination Component Type
Load Case O Resultant Forces © Stresses Top Face
© Load Combination  ULTIMATE O Stresses Midsuface O Stresses Bottom Face
Display Options Component
© Display Contours on Undefommed Shape om D M1 O vi3
1 Display Contours on Deformed Shape OF2 O M2 vz
Display Contours in Extruded Fom OF2 M12 VMax
e O FMax D MMax I
O FMn D MMin
) FVM
Contour Averaging at Nodes
o2 None
© by Objects
F; _) by Selected Groups
i
o ContourRange o
o Maimum 78 Tont m/m () Close
Maimum 78 Torf-m/m
|
Value = 4 42625 Torf m/m X33, Y37, 20 fm) <« | » GLoBAL Unts.

Figure 2.5 Additional Reinforcement in Y-Direction (Upper)
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2.2.1.1 Check for All Loads

[l SAFE 2016 - Basement

File Edt View Define Draw Select Assign Design Run Display Detailing Tools Options Help

DadE2c /[ rHQRAQAQAQ § wxizi L REv OSAIvB Ve LB
P

IR [ oot Explover B Deformed Shape - Displacements (CASE 1(imm.) (All Loads)) [m]
| Model Dagiay Detaiing
= Model Defintions.
A‘ @ Coordnate Systems
= Propeny Defintons.
4 Py
& @‘. Deformed Shape ? X .
@
@ @ Load Case/Load Combination 80
{ b © Losd Case CASE 1) (MfLoads)
N # = 1.00}
) & O Load Combination |
N & — 050
3 & Modal Load Case |
ry ® 0.00)
el rale: .
1 © Automatic 0 50
w
| @) © User Defined 100
& Scale Facto
& b : oale Factor 150
4 ; o 00
Mo m
iy i ahb
H Maumom o m 50
e f . Draw Contours 300
Y 3 50
- Cose 400
1
o 4.50|
e
5.00]
Max = 0.000619m 2 [4 5m, 26 9m]: M =-0.004767m at {11.15m, 4 22857 m] X3, Y297.20 m) St Anmation <« » GloBAL v Unts

Figure2.6 All Loads

e From Code Check = L/250

e Span for Check =4.13 m

e Allowable Deflection =0.0165 m

e  Maximum Deflection = 0.000179 m
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2.2.1.2 Check for Total Long Term Deflection

File Edt View Define Draw

Select Assign Design Run Display Detaing Tools Options Help

DgBaoc/[@rHaReQa] §oxiziafvodAdvBYedyB

(2] | I oeomed hape-Dipecements e Long e D[]

O Load Case

Scaing
0 Adomatic

e [H I el | ADNDMPZ . - Bk S|~ >

Load Case/Load Combination

O Load Combination  Total Long Temm Def v

Modal Load Case

() User Defined
Scale Factor

——

20)

00

20

50

60

8.0,

90

100

Max=0.001065m a [4.5m, 26.9m}; Mn =-0.010771ma [11.15m, 422857 m] X-93, Y293, Z0 fm)

Figure 2.7 Total Long Term Deflection

From Code Check = L/250

Span for Check =4.13 m

Allowable Deflection =0.0165
Maximum Deflection = 0.000154 m

Stat Animation &« » GosAL v lnis.
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2.2.1.3 Check for Total Dead Loads

[ SATT 2016 - Baseanent - o -
File Edt View Define Draw Select Assign Design Run Display Detailng Tools Options Help
DgHoc /@ rHRRRARR ([Foxwize @Ry OS A E Y eB[] 4@

......

- = — =
%[ ol o (% & =
| Model Duplay Deing
| & Model Definons
’ (3} Coordinate Sysiems.
d b :"’"m paErsstneamenniibey i mprrmrm e
| %[l Deformed Shape 1 I . H‘ £3
@l e ‘ i |
0] @ Load Case/Load Combinetion | 1:!‘“5. ‘.!; 160
\ | 5 Otosdcue Toto Dend Lowds SH g i sinagei ol Gl
[ ® O loadConbraton | 3
Al | ® - 0.80
= | fﬁ Modal Load Case | .
1 | @ 0.40
& Sloa  Scaing
@ O Adomatic 0.00
dl 8 O 040
b G Scale Fackor
B 5 Oby 0.80
@ ContourRonge
L @ " 120
w o Masmm 0 160
= d
I pal (8 Draw Contouns 2.00
m 240
L ? 80
ps
— 320
clr
160
Max = 0 00047m at [45m. 26 9m]: Mn = 0003561 mat [11,15m, 37429 m] X304, Y314, 20 fn) Star Anmaton « » GOBAL v Unts,

Figure 2.7 Total Dead Loads

e From Code Check = L/250

e Span for Check =4.13 m

e Allowable Deflection =0.0165

o Maximum Deflection = 0.000154 m
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2.2.2 Ground Slab (Flat Slab System)

o
o &

|
5

I

o
b &

T

|
:

1NN
& b

I 1 L] 1 I 1 I I 1 I ] !
|.|_ ! L_.\_______,_J
- .3 - - L3 L3 L -

S Y S S 3 A A W1

Figure 2.8 Statical System of Ground Roof

5
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Slab Thickness = 22 cm
Own weight = 0.22* 2.5 =0.55 t/m?
Covering = 150 kg/m? =0.15t/m?
Live load = 250 kg/m? = 0.25 t/m?
Wall load = 200 kg/m? =0.20 t/m?

X3

o

X3

*

X3

o

X3

o

Solving This flat slab By Using CSI Safe program:

e D.L=0.W +Wya + Covering material
=0.55+0.20 + 0.15 = .90 t/m?

e L.L=250kg/cm?=0.25t/m?
e W,=14D.L+16L.L=1.66tm?

For ultimate design:-

) As=[ Mu ]

Fy=]+d
- My=As*F, *)*d = 5*(%’2’2) 3500  0.826 * 20 * (10)~5

- M(n=3.27tm = Use5¢p 12/ m in each Direction
- Additional RFT (2.5 ¢p 12 /m) & (5 ¢p 12 / m) upper and lower
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HIGH RISE BUILDING 06/14/2023

In X-Direction: (Lower)

File Edit View Define Draw Selet Assign Design Run Display Detailing Tools

/B rEQARQAQ § 0xvizie e v
z“:',I- =

Load Case/Load Combination Component Type
Load Case O Resutant Forces Stresses Top Face
© Load Combination ULTIMATE (O Stresses Midsuface (O Stresses Bottom Face
Display Options Component
O Display Contours on Undeformed Shape O o M1 ovi
Display Contours on Deformed Shape OFf2 ) M22 ova
O Daplay Contours in Extruded Form OF2 O M12 O VMax
Scalng O FMax D MMax
) FMin ) MMin .
O M

Contour Averagng &t Nodes
None

© by Objects
by Selected Groups
Contour Range
Mimum 38 Torf-m/m [__#eply Close

Maximum 38 Tord-m/m

Max = 1.32778 Torfm/m 2 [5.05m, 6.7m]: Min = -8.30568 Torfm/m at [8.25m. 6.70001 m] X52 Y235.20 m) << > GLOBAL Unts.

Figure 2.9 Additional Reinforcement in X-Direction (Lower)

In X-Direction: (Upper)

B sare 2016 - Ground - o X
File Edit View Define Draw Select Assign Design Run Display Detailing Tools Options Help
D& H /[ rEaReaeq § oxizm Qv OSASvEY e 4B

= I I Stab Resultant M11 Diagram - (ULTIMATE) [Tonf-m/m] @

Load Case/Load Combination Component Type
Load Case O Resutant Forces Stresses Top Face
© Load Combination  ULTIMATE O Stresses Mdsuface © Stresses Bottom Face
Display Options Component
© Display Contours on Undeformed Shape om O M1t ovi3
Display Contours on Deformed Shape O 2 ) M22 o
O Display Contours in Extruded Fom OF2 O M12 O WMax
g FMex ) MMax
) FMin ) MMin l
(o). ]

Contour Averagng &t Nodes
None
© by Objects
D) by Selected Groups

Contour Range
Mimum 39 Torf-m/m (7 Close

Maximum 38 Tort-m/m

Max = 1.32778 Tornf-m/m &t [5.05m. 6.7m]. Min = -8 30568 Torf-m/m at [8.25m, 6.70001 m] X233, Y322 Z0 fm) << > GLOBAL Units.

Figure 2.10 Additional Reinforcement in X-Direction (Upper)
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HIGH RISE BUILDING 06/14/2023

In Y-Direction: (Lower)

it
File Edt View Define Draw Select Assign Design Run Display Detailing Tooks Options Help
D o /@ rHARARARRAQ §oxwizi 2By OS A dvBE Y eEDOu M
Fla Eall | &
Model Disgley Detaling
Mogel Debraons
i
Load Case/Load Combination Companert Type
Load Case O Restt Forces Svesses Top Face
© LoadCombination  ULTIMATE Stresses Mdasface Swenses Botiom Face
Duaglay Osorn Comoonart
1O Diagiay Cortours on Undeformed Shape 1] M vi3
Diaghay Cortours o Dedommed Shape 22 O uz a
Disglay Contours in Extruded Form F12 M12 Vidax
Scaing oy o .
M MM
W
3 Cortour Averagng at Nodes
£ Yare
© by Obyects
ﬂ-‘ by Selected Groups
b/ Contour Rarge
Mewmm 32 Torém/m Aoty Cose
Maomure 3% Tordm/m
N
Max = 170109 Torf ouim ot [Bm. 4 22857 m] M = 10 01435 Tordn/m ot [3.25 m. 1.30001 m] X151, Y314 20 m) <«  »  GLOBAL Unts

Figure2.11 Additional Reinforcement in Y-Direction (Lower)

In Y-Direction: (Upper)

File Edt View Define Draw Select Assign Design Run Display Detaiing Tools Options Help

D' H /[@rHRRQAAQQ H woxize aRTv OS A PvE Y a4 @

I+ = [m

£
Load Case/Load Combination Component Type
Load Case © Resutant Forces Stresses Top Face
© Load Combination ~ ULTIMATE O Stresses Mdsuface Stresses Bottom Face
Display Options Component
© Display Contous on Undeformed Shape DM D M1 O i3
Display Contours on Deformed Shape F2 O M2 ) V23
_) Display Contours in Extruded Form F12 O M12 ) VMax
Scaling FMax ) MMax
FMin ) MMin .
) FVM
Contour Averagng at Nodes
Nane
© by Objects
D by Selected Groups
Contour Range
Minimum 39 Torf m/m |__Aeply Close
Maamom a8 Torf m/m

Max = 1.70109 Tonfm/m at [8m. 4.22857m]: Min = -10.01435 Torf-m/m at [8.25m, 1.30001 m]

X-218. Y28.Z0 fm)

<«

>>  GLOBAL

GROUP 2

Figure 2.12 Additional Reinforcement in Y-Direction (Upper)
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2.2.2.1 Check for All Loads Deflection:

1l 5AFE 2016 - Ground - 8 X
File Edt View Defne Draw Selet Assign Design Run Display Detaing Tools Options Help
DdgH2c /B rEQRQARQQ Faoxwizi aREv OSA B YD 4 B
[% [ et eepiorer I Deformed Shape - Displacements [CASE 1mm. (A1 Loads) m]
T | Model Dagiay Detaing
| 5 Model Defintons [l Deformed Shape 2
» - Coordinate Systems
- Propany Defnitons
4 rigmineey Load Case/Load Combinaion
] & Siab Froperes O LoadCase CASE ffmm) (MLoads) v =
& Beam Properes —_—
a & Renforong Bar Saes O Load Combination o
i Kok st Modal Load Case
\ % Cotumn Propenes 030
) & Wal Propenses
N 5 Sod Subpade Properiesy | | 0 015
:i & Pomt Speing Propertes. O Atomatic
Y [~ Line Spang Properses. O User 0.00
£ Load Defitons D
b - Load Patiems Seae Factor 015
< - Load Cases
- Load Combinatons Contour Range 0.30
= - Gooups: Meimum 0 m
- Obeass 045
; (- Area Objects (Siab, Wall. Maximum 0 m
&~ Line Objects (Beam, Coly 8 Drow Cortours 060
kll — Tendon Obects
Siab Rebar Objects 0.7
- s Sop Obicis
& rm _Gooe 090
H? 105
all M 120
ps
138
cle
N 150
Max = 000023 at 4 5m. 309995 m]: Min =-0.00148m at [4.85m, 4 22857 m] X256, Y51. 20 fm) Start Animation « | >» |Glosa v Unis.

Figure 2.13 All Loads Deflection

From Code Check = L/250

Span for Check =4.53 m

Allowable Deflection =0.0181 m
Maximum Deflection = 0.000382 m
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2.2.2.2 Check for Total Long Term Deflection:

Il 547£ 2016 - Ground - a8 X
File Edt View Define Draw Selet Assign Design Run Display Detsiing Tooks Options Help
DgdH20c/[BrEQRQAQQ § ozl aFEv OSAIvE YR 4 B
W Model Explorer @ -wmmwmwlm [m]
T | Mot Dilay Detaing
T - Model Defintions [ D<formed Shape ? x ]
» & Coondnate Systems.
- Propenty Definons. )
4 - Matesals Load Case/Lad Canbinaion amnmpnawiinseaist Ny, P T
r 8- Sab Properies O LozdCase Tota Dead Losds v i aiber ™ E3
: & Beam Properses —_—
@ 5~ Reikorong Bar Szes O Load Combinaton 048
- Tk P Modal Load Case
\ & Cotumn Propenes 0.30
_ & Wal Propences
LY & SodSubgrade Poperies, 3N 0.15
T & Pomt Spmng Properses O Atomatic
£ &~ Line Spang Propertes. O User 000
£ Load Defitons D
[E & Load Patiems Scale Facor R
< @ Load Cases
- Load Combinatons Contour Range: 030
K - Gooups Mrimum 0 m
- Objects 045
; - Area Obyects (Stab, Wall. Maximum 0 m
& Line Objects (Beam, Coly 8 Draw Cortours 060
s Tendon Objects 2o
Siab Rebar Objects 075
- Design Stip Obreces.
5~ Point Obess Cose 090
Hj \ 105
- lll 120
ps
135
cle
N 150
Max =0.00023m & [4.5m, 3.09935m]: Min =-0.00148m at [4.85m, 422857 m] X20.50001. Y5.10708, Z0 fm) Start Animation <« | > GLoBAL v Unis.

Figure 2.14 Total Long Term Deflection

e From Code Check = L/250

e Span for Check =4.53 m

e Allowable Deflection =0.0181 m

e Maximum Deflection = 0.000359m
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2.2.2.3 Check for Total Dead Loads Deflection:

[l 54FE 2016 - Ground = B X
File Edt View Define Draw Select Assign Design Run Display Detailng Tools Options Help
DdH20 /@ rHQARQARR I oxizk e Ev 0OSAEYeE LB
I | W vosel explores I Ocformed Shape - Displacements Total Long Term Def) m]
| Model Dsplay Dersing
£ Mode! Definbons [l Deformed Shape ? ¥l
’ (¥ Coordinate Systems
(=} Propenty Defintions. B
d T i Mateins Load Case/Load Combination
o (8- Sieb Propusies O Load Case E3
[#- Beam Propertes
a & Reinforong Bar Saes © Load Combination  Total Long Tem Def % 120
. e Modal Load Case
N\ 61~ Column Properses 0.80
, © Viad Propentes
f
A - Sol Subgrade Proparies| | | S0 0.40
T - Point Sping Properbes O Aomatic
& & Line Spang Propertes 0.00
i 3 O User Defined
& Losd Defintons
o | @ Load Pattems Scale Factor 040
= | @-Load Cases
| @ Load Combinatons Contour Range 0.80
~— - Groups Mnimum 0 m
= Objects 120
® - Area Obyects (Siab, Wall,| Maamum 0 m
g - Line Obyects (Beam, Cols B Daw Cortouns 160
I_z“ Tendon Obyects ,
- Sab Rebar Objects 200
- Design Strip Objects.
- Pt Objects _Gowe 240
HF — = 280
L l' 320
ps
360
el
4.00
Max = 0.000415m a [4 5m, 309995 m]: Mo = 0.003695m at [4 85m, 4 22857m] X273, Y48, 20 fm) St Anmation <« | » GLOBAL v Unts..

Figure 2.14 Total Dead Loads Deflection

e From Code Check = L/250

e Span for Check =4.53 m

e Allowable Deflection =0.0181 m

e Maximum Deflection = 0.000359m
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HIGH RISE BUILDING 06/14/2023

2.2.3 Repeated Slab (Flat Slab System)

A A G 0 A A

8_:: I - _ - - - - N R
@__!,
#
@O— -
o
#H
g
G_t
8—-F
#
@_-
®__
H
%_:: .:.: ..:.:.:.:.:.:.
. T |-l . e JoloT=1 o .

o o oeb & dob o 4l

Figure 2.15 Statical System of Rppeated Roof
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7
0‘0

X3

o

X3

*

X3

o

X3

o

Slab Thickness = 22 cm
Own weight = 0.22* 2.5 =0.55 t/m?
Covering = 150 kg/m? =0.15t/m?
Live load = 250 kg/m? = 0.25 t/m?
Wall load = 200 kg/m? =0.2 t/m?

Solving This flat slab By Using CSI Safe program:

D.L = O.W +Wuyani + Covering material
=0.55+0.20 +0.15=0.9 t/m?

L.L = 250 kg/cm?=0.25 t/m?
W,;=14D.L+16L.L=166tm?

For ultimate design:-

As=[ Mu ]

Fyx]xd

Mu= As * F, *] *d = 5*(%’2’2) 3500  0.826 * 20 * (10)~5

M(r)=3.27 tm = Use 5 ¢f 12/ m in each Direction

Additional RFT (2.5 ¢ 12 /m) & (5 $p 12 / m) upper and lower

GROUP 2
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HIGH RISE BUILDING 06/14/2023

In X-Direction: (Lower)

File Edt View Define Daw Selet Assign Design Run Display Detailng Tools Options Help

[BR- - | /B P ARKRAR] § oxlzl @Ry O3 A B

[l gy Sl | =

Model Dupley Detsdng

Load Case/Load Conbination Conponert Trse
Losd Case © Restant Forcea Swesses Top Face
© Load Combration  ULTIMATE Qresses Mdsutace Swessen Battom Face
Diplay Options Componert
© Display Cortours on Undefomed Shepe m oun Vi3
Desiay Contours on Defamed Shage. 2 uz2 va
) Daplay Contours s Exruded Fom Fi2 12 Vi
o Fiax (™
Flan o
i

Contour Aversgng a Nodes
Hone
© by Otjects
by Selected Groups

Cortour Range
Meamm 38 Tordm/m Poply ose
Marimum 39 Torkmin
M = 40614 Tork/m ot [7. 75 . 1279m}. Min = 22,1353 Tordmm o (1360001 m, 6.7m] X$2 Y275, 20 ) < GLosaL Ut

Figure 2.16 Additional Reinforcement in X-Direction (Lower)

In X-Direction: (Upper)

File Edit View Define Draw Select Assign Design Run Display Detaling Tools Options Help
Dd H /B PHARAA] § ozl @Ry O A vE Y e[ 4@

Nl | &3

Load Case/Load Conbination Companent Trpe
Load Case © Rewdtant Forces Swwssan Top Face
© Load Combnation  ULTIWATE Sreases Mcasface Stesses Batiom Face
Diplay Optors Componert
© Dilay Contours on Undefamed Shepe 3l oun i3
Diglay Cortours on Defomed Shape 2 w2 va
Deaglay Contours n Bxtruded Fom 12 ui2 Vitac
Scaing FMax M
Fin 1w
i

Cortous Averagng 2 Nodes
Haone
© by Otiects
by Seiected Groupe
Cortous Range
Momm 79 Teekavm ool Cose

Maumum 78 Tord avm

Ma = 40614 Torkan/m at [7.75 . 12.79m). Min = 22,1353 Torken/m a 11360001 m, 6.7m] X$7.Y271.20 ) < GLOBAL Unts.

Figure 2.17 Additional Reinforcement in X-Direction (Upper)
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VILLA

In Y-Direction: (Lower)

File Edit View

Dd H

Define Draw Select Assign Design Run  Display

/B rHQARQaa § woxiz

Detaiing  Tools  Options  Help
@y 0d A dvE

06/14/2023

™

= m

Model Dugley Detading

Model Defibons

Load Case/Load Conbination

Load Case © Reastant Forcea Svesaes Top Face
© losd Combration  ULTWHATE Sresses Memrtace Sresaes Borom Face
Dislay Optone Compenent
© Deplay Contours on Undefomed Shape (1] il via
) Dapiay Cortours on Defommed Shage 2 om2 v
Deslay Cortours n Exruded Fom 2 12 Vit
iy Fidax ™
Fibn o
o
Contour Avereging & Nodes
Hone
© by Otiects
by Selected Groups
Contous Rege
[ 38 Torfmm Aoy oo
Maumom 3s Tortm/m

t

Vaie = 243989 Tordenim

Figure2.18 Additional Reinforcement in Y-Direction (Lower)

In Y-Direction: (Upper)

File Edit View

-

Define Draw Select Assign Design Run  Display
/B el QRRQAQ Y wxviz

Detailing  Tools  Options Help

@Ry 0d A SwE

X 1351706, Y 27.45825. Z0 fm) GuosAL Unts

gy

Sl

Model Duplsy Detsding

Load Case/Load Combination Componert Type
Load Case © Resutant Forces Swesses Top Face
© Load Combation  ULTIMATE Sresses Mdsutace Swesses Battom Face
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© Deplay Contours on Undefomed Shepe m un Vi3
Deplay Contours on Defarmed Shape F2 oMz Va3
Daplay Contours in Bxtruded Fom F12 Mi2 Vi
Scaing Fhax M
Fian M
20
Contour Averaging at Nodes.
Nane
© by Otjects
by Selected Groups
Contour Range.
Moimum 78 Tord-m/m Aosly Cose
Maumum 78 Toed-n/m

Ve = 152758 Tarken/m

X144, Y41, 20 tm) GlosaL Unts

GROU

P2

Figure 2.19 Additional Reinforcement in Y-Direction (Upper)
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2.2.2.1 Check for All Loads Deflection:

.SAFE2016-9&IOSIab

File Edit View Defne Draw Select Assign Design Run Display Detailing Tools Options Help
DgEoc/[@rHaaRQQQ §oxizieaFEv 0S4 AvE Y e B
P— m—

% [ s e "E0] | W osemed e - ipcemens G5 Vo) s ]
| Model Dipay Detaing
= Model Defntons
’ (@ Coordinate Systems
5 Propary Defnitons -
d & Marwinhs [l oeformed Shape 200
| : 5 ::P‘W“" LasssmemnnIn IR, PP T Err
- Beam Properies Load Case/Load Combinaion ar “u ~wE I
a | S i e ; - i 0.80
- Tendon Propertes Load Case CASE 1) (A Loads)
\ & Column Propertes O Load Conbinaton mf'»’“:'-‘-a 0.40
| | @ Vil Propenes e
oY | ) Sol Subgrade Prope Modal Load Case 5
= - Pont Spang Propent
Y | ) Line Sping Prope{ Scaing 040
5 Load Defntons :
E: | @ Load Patems ° 080
d | -LoadCases O User Defined
L %)~ Load Combinations Sidks Fackr 120
“ & Objecss Contour Range 160
® 8- Area Objects (Siab,
: - Line Objets (Bear] Minmum ] n 200
2 Tendon Obiects
= S b Oty Mavimum 0 m 240
-t Design Stip Object 8 Draw Contours )
& Pont Obects 280
7l
it 3 2
al
ps f i
T i 4,00
et - g v =
4 40}
i giiiay g
3 Rigasisaniianmant

E)

3.60

EE O s

Max = 0.000674m at [4.5m, 3.09995m]; Min =-0.004319m at [11.15m, 422858 m] X463, Y324, 20 m)

Figure 2.20 All Loads Deflection

e From Code Check = L/250

e Span for Check = 4.53m

e Allowable Deflection =0.0181 m

e Maximum Deflection = 0.000382 m
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2.2.2.2 Check for Total Dead Loads Deflection:

1 sAFE 2016 - 9810 Slab - & X
File Edit View Define Draw Selet Assign Design Run Display Detailing Tools Options Help
D20 /[@rH_QAQARQR HoxwizilaFEv 0SAvEY o] B
%[ i ot Expiorer ™) .demeds?upe Displacements (Total Dead Loads) [m] (=]
T | Model Dispiay Detaing
& Model Defintons
ﬂ & Coordinate Systems
= Propeny Defneons
d G- Mamics [ Deformed Shape r X Ea
r | - Stab Propees ﬁ‘g""--""‘!!um% E3
| [ BeamPropenies Load Case/Load Combination » u
a | - Reinforcing Bar Sze i 160
- - Tendon Properses O LoadCase Total Dead Loads
N | - Column Properses O Load Combination 1.20
- Wall Propertes.
N | - Sod Subgade Prosy Moda Load Case 080
| - Pont Spang Propent
Z | G- Lne Sping Popel Scaing 040
(- Load Defintions.
[: | @ Load Pattems ° 000
o - Load Cases (O User Defined
G- Load Conbinatons Scale Factor | 0.40
3 8 Groups
2 Oyeets Contor Range 0.80
y 61~ Area Objects (Stab,
¢ §- Line Objects (Beam] Mrimum (] m 120
o2 Tendon Obyects Madm 0 n
Siab Rebar Objects 160
— Design Strip Objects (@ Draw Contours
&l- Point Objects 2.00
7l
i =
- 80
ps
320
cir
N 160
Max = 0000531 mat [4.5m, 309995 m]: Min =-0.003273m at [4 85 m, 422858 m] X-78, Y239, 20 fm) Start Anmation <« » (GLoBAL v Unts..

Figure 2.21 Total Dead Loads Deflection

o From Code Check = L/250

e Span for Check = 4.53m

o Allowable Deflection = 0.0181m

o Maximum Deflection = 0.00359 m
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2.2.2.2 Check for Total Long Term Deflection:

[ 5A7E 2016 - 9810 Slab - a8 x
Fle Edt View Define Draw Select Assign Design Run Display Detaiing Tools Options Help
DgHoc/7[@rHARQAQQ §oxizi v 0SAdvE Y e 4B

IR | Ol Wodel explorer I Dcformed Shape - Displacements (ot Long Term Déf] (]
[ Mocel Dapay Deting
£ Model Defintons
d 7 - Matesals: [l Deformed Shape y/ X
j | (- Slab Properties E-3
| [ Beam Properies Load Case/Load Combination
o] | - Reinforong Bar Scet 3.0)
- §1- Tendon Properses O Load Case
N | {#l- Column Properses O Load Combination  Total Long Term Def v o
| @ Wal Propertes.
A | - Sol Subgrade Prope Modal Load Case -
| [} Point Spang Propert
X | - Lie Sping Propery  Scaing 00
& Load Definions.
i | @ Load Patems O Ademmic 10
P | - Load Cases O User Defined
@Gi:-dm- Scale Fackte 20,
() Objects: Contour! 30
® 5 Area Objecs (Sl _W
&)~ Line Objects (Beam, Mineum 0 L] 40
+~Tendon
Wi Mn‘:’;:ﬁ Maxmun 0 n 50
Design Siip Objecd @ Draw Contours
H_ @~ Point Obects 6.0
i
Cose 70
all 8.0
o 9.0
clr
100
Max = 0001171 mat [45m, 309995 m}; Mn =-0.009703m at [11.15m, 4 22858 m] X5, Y247, 20 fn) Stat Anmaton <« » (GLOBAL v Unts..
Figure 2.21 Total Long Term Deflection
e From Code Check = L/250

e Span for Check = 4.53m
e Allowable Deflection = 0.0181m
e Maximum Deflection = 0.00359 m
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VILLA 06/14/2023

-y AY
2.2.4 Check of Punching Shear: (Basement Roof) H
2.2.4.1 Interior Column (C10 = 60*180) on (2 — <) Axis:

- Slab Thickness = 25 cm ~
Own weight = 0.25* 2.5 = 0.62 t/m?
. Covering = 200 kg/m?  =0.2 t/m?,
- Live load = 300 kg/m?  =0.30 t/m?
- Wall load = 390 kg/m? =0.39 t/m?.

Y, Y
Y, A

- D.L =0.W +Wya + Covering material

- =0.62+0.39+ 0.2 = 1.215 t/m?

- L.L =300 kg/cm?=0.30 t/m? <
o W.=14D.L + 1.6L.L =22t/m2 =22 Kn/m2 Alr

e d = ty-20mm=250-20=230mm=0.23 M

o b, =2*(230+1800)+(230+600))=4860mm

o Qup=Wu (LL*L2—Ap)=22 *(6.5*6.5 — ((0.23+0.6)*(0.23+1.80))=892.5Kn/m?

— Qup 4 B ~892.5%x1000

Qup =57 T 1.15 = 0.65 N/mm?

® qcup =theleast of:-
o 1.70 N/mm?

o 0.316 \/];fz ==0.316 Jf:(; = 1.41N/mm?

o 0.316(: +0.5) fy—“ =0.316 (- + 0.5) \/f:OS = 1.17 N/mm?

o 08 +02) fy—“ =0.8(— +0.2) \/f:‘; = 1.05 N/mm?

N
mm

) qup = 0.65 > < qcup = 1.05 N/mm2

OK safe punching
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VILLA 06/14/2023

1.2.6.1 Edge Column (Cs=40*110) on (7-2) Axis:
- Slab Thickness = 25 cm \ 9 Y \ ®

Own weight = 0.25* 2.5 = 0.62 t/m?
Covering =200 kg/m? =02 t/m?,

- Live load = 300 kg/m?  =0.3 t/m?
- Wall load = 390 kg/m? =0.39 t/m?

Y

- D.L=0.W +Wyan + Covering material
- =.62+0.39+0.2=1.215 t/m? v ) D! ) N

- L.L =300 kg/cm?= 0.3 t/m? 7/

o Wy =14D.L + 1.6 L.L =14%12154+1.6*.3=22t/m2 =22Kn/m2
e d = ty,-20mm=250-20=230mm=0.23m

o b, =(400+230) + 2*(1100+2%)=3060 mm

*  Qup=Wu (L1* L2 - Ap)=22*(5.45*>— 0.63*1.215)=222.96 Kn/m?

_ Qup 4 B 222.96+1000

Qup =57 ~ocoa0 13 =041 N/mm?

® qcup =theleast of:-

o 1.7 N/mm?

o 0.316 \/];fz ==0.316 \/f:(; = 1.41 N/mm?

o 0.316(: +0.5) fy—“ =0.316 (- + 0.5) \/f:z = 1.22 N/mm?

o 08 +02) fy—“ =08(— +0.2) \/f:‘; = 1.25 N/mm?

N
Qup = 041 — < qyp = 1.22 N/mm?

OK safe punching

GROUP 2 105



2.3 Design of Stairs ( Three Flight Stair Axis \E = \¢)

2.3.1 Manual solution
& (©

@

4.08
70
370
4,08

@

447

4.91

@ ©

Figure 2.22 Stair Cross Section

1) Dimensions:

Span 4.2m

© =307 2430 0.14m

. Hstoy=2.90m

. Rise=0.15m

. Going=1030m

« O-tanT(530)=26.56°

. *:CZ% :@ = 15.65cm

o tu= t*+% =23.15¢cm
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2) Loads:

e Wsu=14DL+16LL
= 1.4 (25%0.2315 + 1.0) + 1.6(3)
= 14.30 KN/m?

o WU aing=1.4D.L + 1.6 LLL
= 1.4 (25*0.22 + 1.5) + 1.6(3)

= 14.60 KN/m?

3) For Strips
Shown In The figure

B\

©

N\

Figure 2.23 Strips Of Stair

GROUP 2
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For Strip (F1):

e R, =4KN - ik,
o My = 4%0.84 -14.30%0.28%/2= 2.80 KN.m

+—0.56———0.56——+—0.56—+

For Strip (F2): Figure 2.24 Strip (F1) of Stair

1.742

e R3*2.84 =23.73*1.1*2.29 + (14.3 * T)

Rs=28.67 Kn

e R,=(23.73*1.1) + (14.3*1.74) — 28.67

Rs=22.30 Kn
*U. 2
o Mp=(223*25) - (—25) = 13.99 Knm
¢ Myo=(28.67*11) - (221 =17.18 Knm
9.125 kn/m
LT T T T 1T 1T T 1T T 11
14.6 kn/m
HEEEEEEEEN
X
28.67 kn

1.10 1.74 ey N

Figure 2.25 Strip (F2) of Stair

. __________________________________________________________________________________________|
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4) Design of Section of Flight :p

e My=13.99 KN.m

My, 13.99%10°
e R;= = =0.011<R =0.129
1= .. bd? " 30%1000+2102 xmax

w=0.02
As= Wi hd = 0.02 + =L % 100 * 21 = 3.6 cm?
Fy 350

e UseAs = 5¢12/m= Auw=5.65cm?

5) Design of Section of Landing :

e My=17.18 KN.m

My, 17.18+10°
e R;= = =0.013<R =0.129
1T F.bd? 30%1000+2102 xmax

w = 0.02

A= Wi hd = 0.02 * 2L % 100 * 21 = 3.6 cm?
Fy 350

e UseAs = 5¢12/m= Aux=5.65cm?
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HIGH RISE BUILDING 06/14/2023

2.3.2 Using Sap Program

Figure 2.26 Stair 3D
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Figure 2.27 Bending Moment In X-Direction

|

Figure 2.28 Bending Moment In Y-Direction

. __________________________________________________________________________________________|
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Figure 2.29 Stair Reinforcement in plan
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Figure 2.30 Reinforcement in sec 2-2
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Figure 2.31 Reinforcement in sec 1-1
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2.4 Design of Stairs ( Two Flight Stair Axis & =92 )
2.4.1 Manual solution

1.310
243
@ @
®
X 1]
4+
8|3 &
<+ | N <
L ]
P~
N
® ®
113 012 1.18
243
=
© ®
Figure 2.32 Stair Cross Section
1) Dimensions:
.t RAR AN _ g4
24:30  24:30
° HStory: 2.90m
. Rise=0.15m
. Going=030m
o O-tan1(22)=26.56°
0.30
*_ ts _ 14 _
* “Cos8 ~ Cos(26.56) 15.65cm

[ ] tav: ttF% = 2315 cm
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2 ) Loads:

o Wsu=14D.L+16L.L
=1.4 (25%0.2315 + 1.0) + 1.6(3)
= 14.30 KN/m?

3) For Strips
Shown In The figure

Figure 2.33 Strips Of Stair

GROUP 2 115



For Strip (F1):

e R;=18.1KN
e My =18.1*%1.76 -14.30*%(1.76)%/2= 9.71 KN.m

+—0.50—* 2.52 +—0.50—+

Figure 2.34 Strip (F1) of Stair

4) Design of Section of Flight :

e Myp=9.71 KN.m

My, 9.71x10°
e Ri= = =0.02<R =0.129
1= F.ubd? ~30%1000%2102 xmax

w=0.02
A= m%bd =0.02 *%* 100 * 21 = 3.6 cm?

GROUP 2 116



HIGH RISE BUILDING 06/14/2023

2.4.2 Using Sap Program

Figure 2.35 Stair 3D
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Figure 2.36 Bending Moment In X-Direction

Figure 2.37 Bending Moment In Y-Direction

. __________________________________________________________________________________________|
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Figure 2.38 Stair Reinforcement in plan
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Figure 2.39 Reinforcement in sec 2-2
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Figure 2.40 Reinforcement in sec 1-1
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2.6 Design of Columns
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Figure 2.41 Columns Axis

GROUP 2



HIGH RISE BUILDING

2.6.1 Design of Column Section (subjected to axial compression force)
% For gl onaxis (2-2) (<-<)

» Concrete Dimension
Pu =690.535 ton (From Etabs Program)

Py actual = 690.535 *1.1 =759.589 ton

Puactual = 0.35( Ac - As )Feu + 0.67 AsFy  —  assume As = 0.01 Ac
759.589 * 103 = 0.35*(0.99A.)*300 + 0.67*3500*0.01A,

A: =5913.5 cm?

Assume b=40 cm

t=25=150 cm

Acact=40*150 =6000 cm?

% Check of Buckling (braced column)

A

A=

_ kxHo _ 0.85%2.70

in short direction
k=0.85(1-2)

=5.74 <15 = Short Column
b 0.40
in Long direction
k =0.85 (1-2)
kxHo _ 085:270 _ 1 53 < 15 = Short Column

t 1.50

Neglected buckling in short and long direction

GROUP 2

As=0.01%40*150 = 60 cm?

Use 30 ¢p 16
~/ ABA
M
( O g

N

r—-,é-—t

150

Figure 2.42 Column Cross Section

06/14/2023
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HIGH RISE BUILDING 06/14/2023
2.6.2 Table of Columns

No . of Bars
Jointlp, etabs (TP, .. (T|u=A/A) Al b (em) tleml |t (cm [A (w®)| @ | 16| Sample
| [473.6665 i A0 i a0 : C:
TEEI.EEE-] qif i [ i1 0 [ [ Wi
TETI.UI i [ A I i
TEES.EG‘EE qh i [ i ii I [ Wi
5 | 00 . ol . m
Bo[196.7841 i [ a0 [
7 2728153 EERL - o0 . Ci
"3 |362471 I : . .
§ |390.2302 I i I I [ I
IS i . . .
LWE.IEE ifi [ [ I I
LEES.ESM i [ i I
ilﬂﬂ.ﬂ&ﬂﬁ [ i [ a0 [
4 |162.5646 i i 0 ]
IS 0 . : n . m
T549.1441 B0 i [ i ii [ [ L2
TE‘EI‘E.EEEE I i I B0 I I [ ]
T54T.45M B0 i [ ifi i I I Wi
T |seT0l 0 ! : - . m
70 1627105 il - . .
LE‘J‘E.EZEE [ ifi [ a0 I
LEEE.EEZ i [ I [
73 |404.8916 ; i [ I i I
74 |354.0681 i i [ i I
5 (3906017 I i1 I I [ I
% (3625723 QEEE i I i I
71 (2740616 [ i I 31 I E
1 |197.1372 i i 30 i |
70 |979.1146 DL i i i
1 |2468372 L i i i i
il |984.0634 0f i I i I [:
10 (965.2035 [ 00 i 80 I 0
1 9746014 [b i I i I
Y 1056 il I Bl I

GROUP 2

Table 2.2 Columns Load And Section (Ultimate)

Table 2.3 Columns Section
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2.7 Design of ShearWall
(W1=0.4m*7.80m) on asix (7-7)

Case (1):
® Pu=994.24 ton
e Mu = 1596 ton

e Qu=17.052 ton

Pu _ 994.24x10* _

1.K= = =0.1
Fcuxbxt  30%400%7800
e Mu 1596107
2. K== = =0.02
t  Fcuxbxt?2 30%400%78002
3.p=1

4. u=p *Fcu*10~* ==1*30*10"*= 0.003
6. A torqi=m * b xt = 3 % 1073 % 400 = 7800
Ag torar=9360 mm?

Minimum RFT As = 0.01bt = 0.01 *300 * 2500
=7500 mm?2

Use As min (Use 46 ¢ 16)

—ri,-280 N/mm®
T 1 =T i
= axfi=100
[ s O
b JI.I| ¢=0.70
; -
] =g L 10
a 1=t ol i
-
P .
A S
T : =y
= r'-. 1 1]
Fod I | e ]
A ——] :
=i e —]
B -* — 3 1] 7 T —.!51
Pt
sae I =
&
- 18 ; A 1 r kT
[ 1
- —
B8 =
. xr
Bt b
_: ..-'F = .ﬁf
[=He ] 0.0 [L& ] o.1% [i%] [ nan 0O
p:_"...._i'__r
t fm b L

Figure 2.49 Interaction Diagram for Biaxial Loaded Wall
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2.8 Design of Core 1 (using CSI Column program)
Case (1):

e Py=1363.61t

o Mux=314.82t.m
o Muy=2651.69 t.m
Case (2):

e Py=729.181

o Mux=294.61tm
o Muy=1086.72 t.m
Case (3):

e Py=9896t
e Mux=118.7 tm
o Muy=1584.37 t.m

Use Aswow =184 @ 12 + (112 @ 16) add

pat
r'ﬂﬂ'
s¥- ¥,e-
% T XAiad
4 e | I 50 01 DR | &"'"{

inamws TT
t
i

Labal )

T - LTI T
N e

P

=

Nempmy =

P e
3 P d . 3
e 1 TT‘T"%%
-

S LELLL

Tl
LTI

L]

Figure 2.44 Core Cross Section

. __________________________________________________________________________________________|
GROUP 2 127



2.9 Design of Core 2 (using CSI Column program)
Case (1):

e Py=2020t
o Mux=777.59 t.m
e Muy=1760.36t.m

Case (2):

e Py,=1089.9t
e Mux=236.32t.m
e Muy=395.95t.m

Case (3):

e Py=1073.41t

o Mux=295.72t.m
e Muy=265.2t.m

Use Astotal =214 ® 12 + (60 ® 18 ) add

s piteN
-ﬂ“_ 8/ or. .
*I“ﬁllljll[[lii =T %l &
8 3
e ] , 7 TEr
g e PO TITITES - [
- —a N
A L =
: "“:“
";}
N s
= ey
e e e s e i
pried

Figure 2.45 Core Cross Section
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HIGH RISE BUILDING 06/14/2023
2.10 Effect of Earthquake on tower
2.10.1 Manual solution
e Zone(2) ® ag=0.125g=1.25m/sec?
e TypeSoil(c)= S=15,Tg=0.1,Tc=0.25,Tp=1.20
o Importance Factor (Y1) = 1.0
o Damping Correction Factor (n) = 1.0
e Reductionfactor(R)=6
w
Fp=58d(T{) * A+ 7
Ti=CiHY+ =0.05*43.50"4 = 0.847 sec
Te<Ti<To= Sd(Ty) =ag = ¥, S+ 21 [%] =028> 0.2ag* v, =024
A=1asTi>2Tc
Wi=D.L+¥Y L.L
a. D.L =0.w+ cover + Wwalil=2.50 * 0.25 + 0.2 + 0.27= 1.095 t/m?
b. W =1.095+0.25*0.3=1.17 tm?
Wiotal = W1 srep.=(1.1*1.095* 682.7) x (1.17*751.7 *1.1*13) =12180.91 ton
Fp=0.28+ 1+ 222591 = 34891 ton
story level H wight wi * hi fi vi mot m
torsional
14 41.55 3 879.48 36542.4 46.96 46.96 0 58.7
13 38.5 3 879.48 33903.95 43.57 90.53 140.88 113.16
12 35.55 3 879.48 31265.51 40.18 130.71 412.47 163.38
11 32.55 3 879.48 28627.1 36.78 167.49 804.6 209.36
10 29.55 3 879.48 25988.64 33.39 200.88 137.07 251.58
9 26.55 3 879.48 2350.19 30 230.88 1909.71 289.08
8 23.55 3 879.48 20711.75 26.62 257.5 2602.35 322.36
7 20.55 3 879.48 18073.31 23.22 280.72 3374.85 351.38
6 17.55 3 879.48 15434.87 19.83 300.55 4217.01 376.17
5 14.55 3 879.48 12796.43 16.44 316.99 5118.66 396.72
4 11.55 3 879.48 10157.99 13.1 330.09 6069.63 413.1
3 8.55 3 879.48 7519.55 9.66 339.75 7059.9 425.17
2 5.55 3 879.48 4881.11 6.27 346.02 8079.15 433.01
1 2.55 2.55 747.56 2242.67 2.88 348.9 9117.21 436.01
Sum 271495.47 | >fi=348.91 10163.91
Table 2.5 Over Turning Momnet And Torsional Moment
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M overtuming = 10163.91 t.m
M torsional = Vi * emin = 348.91 *0.05 *25 =436.01 t.m

Figure 2.46 force at basement

. __________________________________________________________________________________________|
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Figure 2.47 shear force diagram
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Mow=E801 57

BMD

Figure 2.48 bending moment diagram

Check of stresses between cores and Foundation

Inertia of Walls

= Core 1&2

A =11.2526 m?

Ix =217.6524 m*
Iy=2872.2297 m*

. __________________________________________________________________________________________|
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i

Figure 2.49 Moment of inertia (1x) , (ly)

% 5 g 4 § %
P
2
% 3 ;
% %

Figure 2.50 center of mass
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GROUP 2 133



HIGH RISE BUILDING

In Y Direction
Fis ='7"’ + M;:Y <1.25 Fc

Acore = 11.2526 m? (From CAD Program )
N wait =2826.03 (From ETAP Program )
M, =8801.57 t.m

Y =3.86m

Ixgroup = 217.6524 m*

_—2826.03 , 8801.57 x3.86

Fi2= 11.2526 — 217.6524
_ —2826.03 880157386 _ ) . _ )

Fi= 112576 Ti7em0a - 40.72 Kg/Cm? <1.25 * 105 = 131.25 Kg/Cm
F,= 282603 | B8OLS7-386 _ 4 64 Kg/Cm? <1.25 * 105 = 131.25 Kg/Cm?

11.2526 217.6524

There is no tension OK Safe

In X Direction

N | MY
Fio= 2 T, <1.25 Fc

Acore = 11.2526 m? (From CAD Program )
N wait =2826.03 (From ETAP Program )
M, =8801.57 tm

X=4.83m

Iy group = 2872.2297 m*

_—2826.03 8801.57 #4.83

Fi2= 11.2526 — 217.6524

F,= 282603 880157+%83 _ 4465 Kg/Cm? <1.25 * 105 = 131.25 Kg/Cm?
11.2526 217.6524

F,= 282603 | 880157483 _ 5 60Kg/Cm?® <1.25 * 105 = 131.25 Kg/Cm?
11.2526 217.6524

There is no tension OK Safe

GROUP 2

06/14/2023
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2.10.2 Check of Drifts
Story Response - Maximum Story Drifts

Summary Description

This is story response output for a specified range of stories and a selected load case or load combination.

Input Data
Name StoryRespl
Display Type  Max story drifts Story Range All Stories
Load Case R.Spec X +ecc Top Story 12
Output Type Not Applicable Bottom Story  footing
Plot
Maximum Story Drifts
12 4
11 -
g |
8
7 4
5
4
3
1
ground -
footing {M
0.00 0.15 0.30 0.45 0.60 075 0.90 105 120 135 150 -3

Drift, Unitless

Figure 2.51 Maximum Story Drifts

. __________________________________________________________________________________________|
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VILLA 06/14/2023

Tabulated Plot Coordinates

Story Response Values
Story Elevation Location X-Dir Y-Dir
m
12 36.45 0.000892
11 33.45 0.000964
10 30.45 0.001043
9 27.45 0.001138
8 24.45 0.001251
7 21.45 0.001339
6 18.45 0.001409
5 15.45 0.00144
4 12.45 0.001427
3 9.45 0.001359
2 6.45 0.001204
1 3.45 0.000961
ground 0.45 0.000562
Beasment -2.55 0.000155
footing -3.6 0
Table 2.6 Story Response Data
Max drift at X-direction = 0.000892 m
Max drift at Y-direction = 0.000274m
Allowable Drift according to ECP =— =—-=0.006 m Working Method

Ultimate Method = 0.006 *1.5 = 0.009 m

OK, Safe
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Story Response - Maximum Story Drifts
Summary Description

This is story response output for a specified range of stories and a selected load case or load combination.

Input Data

Name StoryRespl

Display Type = Max story drifts Story Range All Stories
Load Case R.Spec Y+ecc Top Story 12

Output Type Not Applicable Bottom Story  footing
Plot
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VILLA 06/14/2023

Tabulated Plot Coordinates

Story Response Values
Story Elevation Location X-Dir Y-Dir
m
12 36.45 0.000169
11 33.45 0.000172
10 30.45 0.000169
9 27.45 0.000181
8 24.45 0.000196
7 21.45 0.00021
6 18.45 0.000224
5 15.45 0.000232
4 12.45 0.000235
3 9.45 0.000229
2 6.45 0.000211
1 3.45 0.000175
ground 0.45 0.00011
Beasment -2.55 0.000038
footing -3.6 0
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HIGH RISE BUILDING 06/14/2023

2.10.3 Check of Displacement
Story Response - Maximum Story Displacement

Summary Description

This is story response output for a specified range of stories and a selected load case or load
combination.

Input Data
Name StoryRespl
Display Type Max story displ Story Range All Stories
Load Case  R.Spec X +ecc Top Story 12
Output Type Not Applicable Bottom Story footing
Plot
Maximum Story Displacement
12
11
g _|
g
7
5 _|
4
3
1
ground —
footing
0.0 SIG lﬂlﬂ ISIO ZOIG 25I0 SGIO 35Iﬂ 4!;0 45ID SK]IOE-E

Displacement, m

Figure 2.52 Maximum Story Displacement
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VILLA 06/14/2023

Tabulated Plot Coordinates

Story Response Values
Story Elevation Location X-Dir
m m
12 36.45 0.044779
11 33.45 0.042287
10 30.45 0.039548
9 27.45 0.036508
8 24.45 0.033136
7 21.45 0.029408
6 18.45 0.025404
5 15.45 0.021176
4 12.45 0.016844
3 9.45 0.012539
2 6.45 0.008432
1 3.45 0.004787
ground 0.45 0.001874
Beasment -2.55 0.000167
footing -3.6 0
Table 2.7 Story Response Values
Max Displacement at 13w Floor
o X-Direction = 0.044779
¢ Y-Direction = 0.013998
Height of Building = 36.45 m
Allowable Displacement according to ECP = % =%‘;5 =0.0729 m Working Method
Ultimate Method = 0.0729*1.5 = 0.10935 m
OK, Safe
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Story Response - Maximum Story Displacement
Summary Description

This is story response output for a specified range of stories and a selected load case or load combination.

Input Data

Name StoryRespl

Display Type = Max story displ Story Range All Stories
Load Case R.Spec Y+ecc Top Story 12

Output Type Not Applicable Bottom Story  footing
Plot

GROUP 2 141



VILLA 06/14/2023

Tabulated Plot Coordinates

Story Response Values

Story Elevation Location X-Dir Y-Dir
m m
12 36.45 0.007678
11 33.45 0.007222
10 30.45 0.006742
9 27.45 0.006233
8 24.45 0.005679
7 21.45 0.005072
6 18.45 0.004421
5 15.45 0.003731
4 12.45 0.003016
3 9.45 0.00229
2 6.45 0.00158
1 3.45 0.000925
ground 0.45 0.000385
Beasment -2.55 0.000042
footing -3.6 0
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HIGH RISE BUILDING 06/14/2023
2.10.4 Check of Maximum Distance Between C.M , C.R
TABLE: Centers Of Mass And Rigidity
Cum Cum
Story Diaphragm | Mass X Mass Y XCM YCM Mass X MassY | XCCM | YCCM | XCR YCR
tonf-s2/m | tonf-s2/m m m tonf-s2/m | tonf-s?/m m m m m
Beasment | Basement 104.25508 | 104.25508 | 8.0122 | 15.3068 | 104.25508 | 104.25508 | 8.0122 | 15.3068 | 7.9253 | 14.8189
ground Ground 119.94695 | 119.94695 | 8.0075 | 14.9531 | 119.94695 | 119.94695 | 8.0075 | 14.9531 | 7.9497 | 14.8855
1 1 119.94695 | 119.94695 | 8.0075 | 14.9531 | 119.94695 | 119.94695 | 8.0075 | 14.9531 | 7.8843 | 14.9093
2 2 119.70222 | 119.70222 | 8.0075 | 14.9564 | 119.70222 | 119.70222 | 8.0075 | 14.9564 | 7.8339 | 14.9576
3 3 119.4575 119.4575 | 8.0075 | 14.9598 119.4575 119.4575 | 8.0075 | 14.9598 | 7.8014 | 15.0111
4 4 119.31219 | 119.31219 | 8.0075 | 14.9598 | 119.31219 | 119.31219 | 8.0075 | 14.9598 | 7.7849 | 15.0666
5 5 119.16688 | 119.16688 | 8.0075 | 14.9597 | 119.16688 | 119.16688 | 8.0075 | 14.9597 | 7.7759 | 15.1236
6 6 118.98333 | 118.98333 | 8.0075 | 14.9565 | 118.98333 | 118.98333 | 8.0075 | 14.9565 | 7.7741 | 15.1749
7 7 118.79978 | 118.79978 | 8.0075 | 14.9532 | 118.79978 | 118.79978 | 8.0075 | 14.9532 | 7.7762 | 15.2229
8 8 118.65447 | 118.65447 | 8.0076 | 14.9532 | 118.65447 | 118.65447 | 8.0076 | 14.9532 7.781 | 15.2667
9 9 118.50915 | 118.50915 | 8.0076 | 14.9531 | 118.50915 | 118.50915 | 8.0076 | 14.9531 | 7.7867 | 15.3103
10 10 118.15764 | 118.15764 8.017 | 14.9565 | 118.15764 | 118.15764 8.017 | 14.9565 7.795 | 15.3514
11 11 118.05588 | 118.05588 | 8.0197 | 14.9583 | 118.05588 | 118.05588 | 8.0197 | 14.9583 | 7.8273 | 15.3898
12 12 109.0312 109.0312 | 8.0098 | 14.9761 109.0312 109.0312 | 8.0098 | 14.9761 | 7.8831 | 15.4161
Table 2.8 Story Response Values

Max C.M

eat X=-251m

eatY =-3.79m

Max C.R

e at X =-2.4557 m

eatyY =-4.3578 m

Difference Between C.M , C.R

eat X =2.51- 2.4557 =0.0543 m

eatY =3.79-4.3578 =-0.5678 m

Allowable Difference < 0.15 b = 0.15*24.57 = 3.6855 m = OK Safe

<+ 0.15t=0.15*25 = 3.75 m = OK Safe
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HIGH RISE BUILDING 06/14/2023

2.11 Effect of Wind on tower

2.11.1 Manual solution

o Ct=1 gay¥ladl 2 sl dalas
o Cs=1= Luwl dalaa
o p=125Kg/m?= ¢l adlis
e V =30m/sec?= wula¥) 7Ll 4o yu
o K= oo ¥ mhu oo glii)V caua iy (o =il dalzs
e (Ce=08+05=130> Sl zhu de s -G b dalas
Ce=-08

i

111

0.5

Ce=-

LT

EEEEEENEEN!

—_— -

F=q*Ce* K* Astory= P& * Astory

e q=05*103*p*V2*Ct*Cs =56.25 Kg/m?
e Pe=q*Ce*K=56.25*10"2*1.3*k =0.073K
o Pel=0.073*1=0.073 ton/m?
o Pe2=0.073*1.15=0.084 ton/m?
o Pe3=0.073*1.4=0.102 ton/m>
o Pe4=0.073*1.6=0.117 ton/m?
F1=0.073 * 10 * 27.85 = 20.33 ton
F2 =0.084 * 10 * 27.85 = 23.39 ton
F3=0.102 * 10 * 27.85 = 28.41 ton El s
F1=0.117 * 10 * 27.85 = 34.54 ton o i2

i7

P4

10

P3
-
-]

F3 -

3

F2 — & H

2
F1 EE 4 P
Cround
’ Basement ) b

Figure 2.53 Wind Load

e - Wy | ™

e W we | we | we W owe W W we  we W w W
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Check Of Over Turning Moment
Wt = 16667.85 ton

Resisting Moment = 16667.85 * %’85 =232099.8 ton.m

Over Turning Moment =20.33 * 7.9 + 23.39 * 17.90 + 28.41 * 27.90 + 34.54 * 38.30 = 2691.355 ton.m

Resisting Moment _ 232099.8
Over Turning Moment  2691.355

Ok, Safe

Factor Of Safety = =86.24 >1.50

Check Of Sliding Force
Ft =F1+F2+F3+F4 =106.67 ton
Resisting Force = p * Wt = 0.3 *16667.85 =5000.36 ton

Resisting Force

Factor Of Safety = o

=46.88 >1.50

Ok, Safe

. __________________________________________________________________________________________|
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HIGH RISE BUILDING

2.12 Design of Deep Foundation (Raft on Piles)

Use Thickness of Raft = 100 cm
Pile diameter = 60 cm
Pile capacity = 100 ton

Total building weight (working method) = reactions of column, core+O.w rw
+ O.W raft

= Reactions of columns (Etabs program) = 11111.9 ton
= O.WRw=c*tw*hw*Lw = 2.5*%0.4*2.9*28.29 = 82.04 ton
= O.W rait= (0.W slab+ cover +Wwall+ car weight ) *area
= [(2.5%1)+0.15+0.5)*664.82 = 2094.18 ton
Total building weight =11111.9+82.04+2094.18 = 13288.12 ton
No. of piles = total building / pile capacity

=13288.12/100 =133 piles

06/14/2023

Increase no. of piles by 20% to carry lateral loads generated by

earthquakes.
No, of piles = 133 *1.25 = 167 ~ 169 piles
Piles spacing (s) = (3—7) D

s=2m “s=333D

GROUP 2
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HIGH RISE BUILDING
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2.12.1 Design of Raft on Piles (Safe program)
t rait= 100 cm

d pile=60 cm

P=KA—P=100ton, A=0.6cm

K stiffess = p/A= 100/0.006 =16666.67 t/m

Use 85% K siffness = 0.85 *16666.67 = 14166.67 t/m

= For raft
As=(Mu)/ f, Jd
Mu= As * Fy*J *d = 8 * (mn/4*2%) * 3500 *95 * 0.829*10° = 70 t.m

e Use 9 ¢ 25 Upper and Lower Reinforcement

Figure 2.55 Piles Strip
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HIGH RISE BUILDING 06/14/2023

In X-Direction (Upper)

Figure 2.56 Reinforcement in X-Direction (Upper)
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VILLA 06/14/2023

In X-Direction (Lower)

Figure 2.57 Reinforcement in X-Direction (Lowe
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HIGH RISE BUILDING 06/14/2023

In Y-Direction: (Upper)

Figure 2.58 Reinforcement in Y-Direction (Upper)

GROUP 2 151



VILLA 06/14/2023

In Y-Direction (Lower)

Figure 2.59 Reinforcement in Y-Direction (Lower)
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Table of piles forces :-

HIGH RISE BUILDING 06/14/2023
1 83.3763
2 87.4334
3 98.4253
4 97.1011
5 95.2695
6 80.2419
7 93.7744
8 88.4238
9 93.4233
10 95.5839
11 97.9515
12 88.8143
13 89.385
14 62.2983
15 66.599
16 72.6417
17 76.8144
18 77.3228
19 76.6828
20 78.939
21 77.4807
22 80.0425
23 79.1054
24 73.5027
25 68.4754
26 66.9886
27 48.9535
28 54.3195
29 61.3608
30 68.1932
31 70.2892
32 68.8381
33 74.2002
34 69.4782
35 71.9346
36 69.1988
37 61.7921
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VILLA

GROUP 2

06/14/2023

38 58.071
39 53.0247
40 42.372
41 50.1951
42 62.1989
43 64.3448
44 65.5534
45 62.8536
46 63.2888
47 64.3004
48 65.4

49 63.728
50 61.8118
51 52.715
52 48.5802
53 40.6443
54 48.7168
55 55.1731
56 61.402
57 65.2308
58 65.1405
59 65.5345
60 69.1048
61 71.9708
62 64.7704
63 59.8839
64 51.2712
65 44.6586
66 42.1811
67 46.604
68 54.4404
69 65.9011
70 75.9834
71 76.2798
72 76.3354
73 78.5918
74 76.7523
75 67.9029
76 61.0663
77 51.2208
78 42.6702
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79 48.608
80 52.0447
81 60.3988
82 72.6688
83 83.3125
84 82.6082
85 82.3127
86 86.4791
87 83.7589
88 70.9253
89 62.185
90 54.1646
91 47.6424
92 56.0051
93 56.5648
94 67.5524
95 76.4997
96 87.7379
97 85.9871
98 82.6637
99 83.4986
100 83.7074
101 70.469
102 63.0346
103 56.3735
104 52.9948
105 43.5024
106 51.1874
107 60.2088
108 70.304
109 82.6168
110 81.7463
111 79.4102
112 80.5481
113 80.0031
114 66.2558
115 58.8243
116 50.6784
117 48.4384
118 44.429
119 50.991
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120 57.564
121 63.6728
122 70.9001
123 74.2763
124 74.8329
125 74.1561
126 70.0266
127 61.9885
128 56.3249
129 51.7102
130 48.0173
131 56.0825
132 58.9045
133 65.6508
134 62.9049
135 64.2608
136 69.1499
137 75.7127
138 69.4689
139 64.3792
140 63.088
141 66.6042
142 61.0578
143 59.7899
144 59.2994
145 65.1368
146 70.3508
147 69.267
148 69.0611
149 71.7798
150 76.1903
151 72.1636
152 69.5983
153 70.2623
154 72.0768
155 68.1336
156 65.1124
157 67.6513
158 71.987
159 78.6392
160 80.8032
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161 81.9058
162 80.6596
163 87.946
164 80.967
165 82.4468
166 81.9967
167 80.7885
168 76.097
169 73.5667
157
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2.12.1.1Check of punching shear on raft
= forlg (60*180)

Col load = 769 ton

t raft= 150 cm

d =t rat— cover = 150 -7 =143 cm

Qup = Peor/ 2((a+d)+(b+d))*d

=769 * 10%/ 2((183+323))*143=5.31 kg/cm? < 10 kg/cm?

Figure 2.60 Punching shear of column
OK . Safe

= For pile no. (13)
Pile load = 99 ton

d pile = 60 cm
Oup = Qu/m D d = (99 *10%) / (r * 203 * 143)

=1.08 kg/cm?< 10 kg/cm? OK . Safe

1.8

0.6

Figure 2.61 Punching shear of pile

3.23

GROUP 2
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Uinit (3)
Elevated Tank

. __________________________________________________________________________________________|
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3.1 INTRODUCTION

3.1.1 Intze tank consists of:

e Covering floor

e posts

e Covering Cone of Tank

¢ Horizontal Ring Beam

e Circular Wall

¢ Design of Wet Cone

o Effect of earthquakes on tank

o Check of stresses between shaft and foundation
¢ Design of Foundation

3.1.2 Material Properties Used:

e Fou=30 N/mm?

® Fy(main steel)=350 N/mm?

® Fystirrups)=240 N/ mm?

e Bearing Capacity of Soil = 10 t/m?

3.1.3 Cover Thickness < 3 cm
3.1.4 Loads Used:

o L=0.1t/m:
e Cover =0.05 t/m2

3.1.5 Design Method:

e Ultimate Limit State Design $ Working Method Design

GROUP 2



3.2 Dimensions

Figure 3.1 Elevated Tank Dimensions

« Capicity Of Water (V) =800 m*
o W= [(C5x75) = (075 + |2 w252 (2T +35)] +

[¥* 05%5 * 2n*(¥+3.5)]

e 800=275.4+1.96 (D —7)%2+27.5(D-7)+1.3(D — 7)% +27.5(D-7)
e 800=275.4+3.26 (D —7)% +55(D-7)
e D1=14m

. __________________________________________________________________________________________|
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3.3.1 Covering Floor
. assume ts=10cm ||||“|w;“|“||||l|z||1111|||||||1|
FAN FAN

e LL=100kg/m?=0.1t/m? e
e  Covering = 50 kg/m? = 0.05 t/m?

o W=[y.ts+Fc]+L.L T~ .

e W=0.1%2.5+0.05+0.1 = 0.4 t/m? . -
e M =coeff * W *r?2 °°"Q\ o _//'9"'”’
= 0.2*0.4*(3.5)%= 0.98 t.m "
Use50 10 /m

(Neglect) Figure 3.2 Covering Floor

3.3.3 Covering Cone

mxD2
V= * HO
4

Assume Hy = 0.6D; D, =10m Hp=6m

(1) Geometric Design

e S=4524252=559m

e |
. SmCD—B—OASm |
5 -
e Cos®=-—=089m ]
° tan®=§ =0.5m
B
T*S 5%5.59
¢ a=T> ==o=1118m l N |
e Assume That: N |
o t=012m :1\
o Covering = 0.05 t/m? N |
o L.L=0.1t/m?
~ |
(2) Loads N g

assume ts =10 cm

g =[yq.ts + Fc] =(0.1*2.5) +0.05 = 0.3 t/m?
L.L=0.1t/m

Weotar = 8Ts *r +LLnr?

=0.3*m*559*5+ (0.1*m*5%)=34.2t

. __________________________________________________________________________________________|
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VILLA

Pz=gcos ®+L.Lcos? ®=0.3*0.89 +0.1*(0.89)2 = 0.35 ton

(3) Internal Forces (At Footring)

w 34.2

b = = =1.09t/m
D w10
14 1.09
e NO comprission =g g " o4s 2.44 t/m
14 1.09
b “ond o5 =2.18t/m

N6 comprission = Pz *a= 0.35*11.18=3.913 t/m

(4) Check Of Stress

_N6 391351000 _ 2 _ 2
e ForNOFc= 0T T 100:10 3.913 kg/cm*“ < Fcall=70kg/cm
_ N&® _ 2.44%x1000 _ 2 _ 2
o ForNOFc= St " 100 10 2.44 kg/cm* <Fcall=70kg/cm

(5) Moment At Edge
X=0.6Va.t= 0.6V11.18* 0.15 =0.78 m

_W.X?  0.4%(0.78)%
T2 T 2

M =0.122 m.t

Neglected

Use 6 ® 10 /m for NO, NO

3.3.4 Horizontal R-Ring Beam

06/14/2023

H (knv/m)
e Assume Beam (30 cm * 60 cm) T-Her T=Her
e« T=H*r=218*5=10.9ton e Foree e Foroe
T 9%
o Fct=—= 105+10000 _ 0.61 N/ mm? Figure 3.5 Horizontal Ring Beam
A 300+600
f )
o Fctr=lC _06V30 _ 55 N/ mm?
u 1.5
Fct < Fctr OK . Safe
T, _1.4%10.9%103
e As= F__; =T =5.014 cm? w) 3— w)
Ys 1.15
SR SHIR SN
o 2 305507 cm? | |
each side 2 - - -
)
e Used ¢b12/each side MY

|
.

Figure 3.6 RFT Of Horizontal Ring Beam

GROUP 2
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Figure 3.7 RFT Of Covering Cone

3.3.6 Design of Conical Wall

(1) Geometric Design

e S=325m
e Sind=-= =0923
3.5
e Cosd=22 =04
6.25
6
o tan ® = E =
riss 5%3.25
* a=— =— =542 m
r2+s 3.75%3.25
e a=—— =" =4.06 m
N =r3*s =2.5*3.25 —271m
h2 3

Nomnal forces
from wall =421

Figure 3.12 Conical Wall

GROUP 2
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VILLA 06/14/2023

Design for Section 1-1 :-

o V;=109¢t/m
V 1.09
e N&, comprission = Sin1¢ = 0923 =1.18 t/m
o NO; tension = W Cos @; * a; =1.5%0.4*%5.42=3.252 t/m

Design for Section 2-2 :-

e Wy, = wtof cone above sec+wt of covering cone if any + wt of water above sec

o Wene =W*Ag, =wx*mx*(ry +r3)s = 1.5*m* (54 3.75) * 3.25 = 134 ton

o Weoper = Vi *mD =1.09 *xt* 10 = 34.2 ton

o Woier =yYW* Vw=yw*A; *21r * cg; = 1*0.5*3*1.25*21‘[*(3.75 +1TZS) =
49.90 ton

o Wy, =134+ 34.24 +49.10 = 217.34 ton

Wo 217.34
—2 = =9.22t/m
mD, 2m+3.75

vV, _ 922

N, comprission 5o " 0923 9.99 t/m

[ ] 2:

o NO3 Tension = (W Cos @4 +yw *h,) a, = (1.5 * 62%255 + 1% 3)*4.06= 14.62 t/m

Design for Section 3-3 :-

o Wepne=wxAg, =ws*mx(r, +r3)s =1.5+1m*(3.75+ 2.5) * 3.25 = 95.72 ton
e W, er =Vi*mD =1.09xm*10 = 34.2 ton

o Wyater = YWx* Vw=yw*A, x21r * cg, =1 *0.5*2.5*6*2n(2.5+2?'5) = 157.1 ton
o Wy, =9572+34.24+ 157.1 = 287.06 ton

_ Wo, _ 287.06

o == =1827t/m
V 18.27
e N&; comprission = ﬁ 0923 19.90t/m

* N0 Tension = (W Cos &y +yw *hy) a = (1.5 + 2= + 1 %6)*2.71=17.89 t/m

H= V. 1827 761t
T tan®d 6 /m
2.5
_14xNO _ 1.4x17.89x10° 2
¢ AT T g = 885cm
ys 1.15

e As/side= % = 4.424 cm?

Use50 12 / m /side

GROUP 2 166



VILLA

Check of Stresses :

T 17.89+1000
Fct = = =2.93 kg / cm?
ActnAs  (60+100)+(10+2+5.65) g/
N® 19.90%1000
Fo=—128 = =3.30 kg / cm?
Ac 10060

06/14/2023

Fct < Fctr OK . Safe

3.3.8 Circular floor with Circular hole
Hinged connection

Assume tf =60 cm

Wi =yc * tf + yw * hw= (2.5%0.6) + (1*6)
=7.5t/m2

O.W of area above floor=yc * tw * hw * T *D

=2.5%0.25%6.65* w *1.25=16.32 ton
16.23

mx(52-12)
4

Mr =0.041*8.37*(2.5)2=2.14 m.t

Wt =7.5+ =8.37 t/m2

mt =0.117*8.37*(2.5)2=6.12m.t
mt =0.235%8.37%(2.5)2=12.29 m.t
for sec 1-1
M=12.29 m.t , N=7.61t

N 6M —-7.61%103 6%12.29%10°

LE.PRLY o

Figure 3.14 Mr& Mt & N t

Ft=— + —= + =19.215 kg/cm2>20 kg/cm2

bxt = bxt2  100%60 100%602

=2 =220 168m>L=05 (big ecc)
N~ 761 2

es=e+ g — cover =1.68+0.3 - 0.05=1.93m

Mus = 1.4*7.61*1.93=20.56 m.t

My 20.56%10%

As=———= =12.93 cm2
fy*]*d 0.826+3500%55

As/side = % =6.47 cm2

GROUP 2
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VILLA

As min = 222 p*t = 215 %100%60 =9 cm2
100 100

As/side = % =6.75 cm2

Use 5@16/side

3.3.9 Effect of earthquakes on tank

Fb = sd(T2) * 1 %=

T1=ct (H)*/4 =0.05*(20)*/4=0.473 sec

Seismic zone ...... second zone......ag= 0.125*g=1.23 m/sec2
Soil type B ........ s=1.35.....TB=0.05 .......Tc=0.25 .....TD=1.2
Tc<T1<TD

sd(T1) =ag* yl *s*% *(:—i) > 0.2ag * yl

2.5%1 4 0.25

1.23*1.2*%1.35*—— * ——=0.44>0.2*1.23*%1.2=0.3
6 0.473

sd(T1) = 0.55

A=0.85 ... T1>2

W = total weight of tank= Wtank + Wstair + Wshaft
For (W)tank=

Weone = 34.2 ton

Wyzg =25%03%0.6* m+10=14.14 ton
Wwan = 1.5 xm + (5 % 2.5) * 6.5 = 229.73 ton
Wwater = YW * Vw = 1 % 400 = 400 ton

m* (5)?
Wrioor = 2.5 % 0.6 — /= 29.45 ton

Wtank=707.52 ton
Wstair=30t

_32)

% 2
Wshaft:Z.S*ZO*%:NS ton

W=1080.72 +30+275=1013 ton

GROUP 2
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¥Yye

Figure 3.15 Dimension Of Shaft

168



1913 _38.62 ton

Fb =0.44*0.85* =
9.81

0.T.M=38.62*20=772.4 m.t

3.3.10 Check of stresses between shaft and foundation

F1,2==" &+ =%y <1.25*Fc all =1.25%105=131.25kg/cm2
X

N=1013 ton
(4?22 Yy
A =W =427 m?
Mx =772.4 m.t
(4232
Ix=""3) _ 606 me
64
Y=19m
F1,2 =—1013 i 772.4 * 19
4.27 6.26

F1=-0.28 kg/cm?<131.25kg/cm?

F2=-47.17 kg/cm? <131.25kg/cm?

Ok,safe,No tension

Figure 3.16 Dimension Of Shaft

3.3.12 Design of foundation
Assume tf= 1.6 m

" 2
Wt = Wtank + o.Wraﬁ=1876.48+2.5*1.6*@ =2292t

e —1 4%22%2 —36 piles
100

NO.of piles =(1.2:1.4)*

pile capacity

-N M
F1,2 = i 27 * 1

n

N =2292t
M = 1859.7 m.t
n = 36 pile

Yr2=(18*4.89%)+ (12 * 3.262) +( 6 * 1.63%) =573.9
For point (1)

. __________________________________________________________________________________________|
GROUP 2 169



—2292 | 1859.7
+——%x489
40 643

F1,2 =

F1=-4782t<100t
F2=-79.5t<100t

For point (2)
F1,2 _Z 2292 i 1859.7 %3.26
40 643

F1=-53.1t<100t
F2=-7423t<100t

For point (3)
F12=—22%2 18597 1 63
40 643

F1=-58.38t< 100t

F2=-68.95t< 100t

WA WATA
| 4 | | ¥ I
\ ¥ * I ¥ ]
A A
L (%0 L1 L1 ik Ly
LYY AN oMYA W0 Ye Y40
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Figure 3.19 Reaction Of Piles
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ELEVATED TANK 06/14/2023

In X-Direction (Upper)

307
307

-307

301'
307

Figure 3.20 Reinforcement in X-Direction (Upper)

In X-Direction (Lower)

255
254
253
252

751.
251

249
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VILLA 06/14/2023

Figure 3.21 Reinforcement in X-Direction (Lower)

In Y-Direction: (Upper)

307
-307
-307

307

307

30;'-

307

307
-307
-307
-307

307

307

307

Figure 3.22 Reinforcement in Y-Direction (Upper)

In Y-Direction (Lower)

255
254
253
252
251
25100
250
249
248
248
247
246
245
245

Figure 3.23 Reinforcement in Y-Direction (Lower)
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From Safe Program

Mu = 224.3 Kn / m?

M, * 106
F}u*B
1530 = o 224.3% 106

25%1000

C1>4.86 J=0.826

M, %106
57 Fyuja
A= 224.3 % 10° 5071 5
S T 350%0826+1530 °
A5=22 s d = 2241000 * 1530 = 2295 mm?
100 100
Use 8@20/m

Tangential (Top , Bottom)

Radial (Top , Bottom)

GROUP 2
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ELEVATED TANK 06/14/2023

AT AT

plifa i - ].fh‘A
J= .
¥a 3l I
A ‘ T A
- 1 l

- _ A — bt __q,iL‘ Livks T_ r!\'-’ﬁ
|

Figure 3.24 Details Of Reinforcement

Figure 3.25 Details Of Reinforcement

GROUP 2 175



. __________________________________________________________________________________________|
GROUP 2 176



