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Abstract - Flat slab structural building provides a benefit
over conventional slab structures because of their
architectural, functional and economical aspects. Because of
the absence of deep beams, flat slab structural system is
significantly more flexible for lateral loads. A traditional
common practice in construction is to support slab by beam
and beam supported by column this may be called as beam
slab load transfer construction technique. As due to this old
traditional construction net height of room is reduced. Hence
to improve aesthetical and structural aspect of multi-storey,
shopping mall offices, warehouses ,public community hall etc.
are constructed in such a way were slab are directly on
columns. This types of slab directly supported on column
termed as flat slab. The present work is done by developing 10S
application because in present day’s use of application is
increasing day to day. So keeping in that the development of
10S application is done and the results are compared with the
application developed.
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1. INTRODUCTION

Reinforced concrete Flat slabs are one of the most popular
floor systems used in residential buildings, car parks and
many other structures. They represent elegant and easy-to-
construct floor systems. Flat slabs are favored by both
architects and clients because of their aesthetic appeal and
economic advantage. A flat slab floor system is often the
choice when it comes to heavier loads such as multi-storey
car parking, libraries and multi-storey buildings where
larger spans are also required.

Flat slab called beamless slab is a slab supported directly by
columns without beams. A part of slab bounded on each of
the four sides by Centre line of column is called a panel.
Panel may be divided into column strip and middle strip. The
flat slab is often thickened closed to supporting columns to
provide adequate strength in shear and to reduce the
amount of negative reinforcement in the support regions.
The thickened portion i.e., the projection below the slab is
called drop or drop panel. Flat slab systems are popular for
use in office and residential buildings, hospitals, schools and
hotels.

1.1 Choice of Type of Slab Floor

The choice of type of slab for a particular floor depends on
many factors. Economy of construction is obviously an
important consideration, but this is a qualitative argument
until specific cases are discussed, and is a geographical
variable. The design loads, required spans, serviceability
requirements, and strength requirements are all important.
For beamless slabs, the choice between a flat slab and a flat
plate is usually a matter of loading and span. If architectural
or other requirements rule out capitals or drop panels, the
shear strength can be improved by using metal shear heads
or some other form of shear reinforcement, but the costs
may be high.

1.2 Advantages of Flat Slab Systems

The ease of the construction of formwork

The ease of placement of flexural reinforcement..
The ease of casting concrete.

The free space for water, air pipes etc. between slab
and a possible furred Ceiling.

The free placing of walls in ground plan.

The use of cost effective pre stressing methods for
long spans in order to reduce Slab thickness and
deflections as also the time needed to remove the
formwork.

The reduction of building height in multi-storey
structures by saving one storey height in every six
storey by elimination of the beam height.
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1.3 Significance of Application Development in
day by day life

Over the years mobile phones have changed from a simple
communication device to an operative tool that has become
the focal point of many businesses due to its amazing new
features. Increasing advances in mobile technology, high
speed data access and the interactive interfaces have turned
mobile computing into a whole new experience for users.
One of the biggest reasons for this is the development of
mobile apps. The mobile app development company has
seen one of the biggest growths in the last decade by
developing apps for androids as well as iPhone. Now these
mobile apps have become an integral part of our lives and
we rely on them in more than one way.
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1.4 Information about 10S

I10S is the working framework that keeps running on iPad,
iPhone, and iPod touch gadgets. The working framework
deals with the gadget equipment and gives the advances
required to actualize local applications. The working
framework likewise dispatches with different framework
applications, for example, Phone, Mail, and Safari, that give
standard framework administrations to the client. The 10S
Software Development Kit (SDK) contains the instruments
and interfaces expected to create, introduce, run, and test
local applications that show up on an I0S gadget's Home
screen. Local applications are assembled utilizing the 10S
framework systems and Objective-C dialect and run
straightforwardly on I0S.

1.5 X-code and Swift Programming Language

Xcodeis anincorporated improvement condition for macOS
containing a suite of programming advancement
instruments created by Apple for creating programming for
macO0S, i0S, watchOS and tvOS. To begin with discharged in
2003, the mostrecent stable discharge is rendition 2008 and
is accessible by means of the Mac App Store for nothing out
of pocket for macOS Sierra users. Swift is a universally
useful, multi-worldview, gathered programming dialect
created by Apple Inc. for i0S, macOS, watchOS, tvOS, and
Linux. Swift is intended to work with Apple's Cocoa and
Cocoa Touch structures and the expansive assortment of
surviving Objective-C (ObjC) code composed for Apple items.

2 BUILDING OF APPLICATION IN X-CODE

X-code is the I0S application developer tool used in the Mac
system for building of the application and act as a platform
for the design and development of apps. X-code consists of
swift programming language where program is done for the
development of the app.

The steps in developing the application is

1. Creating new project in the X-code

2. Selecting particular story boards like launch screen,
navigation controller and view controller for the particular
gadget.

3. Designing the view controller screen by using the assistant
tools like outlets, table views, images and buttons etc.

4. Writing program in the coca touch classes for the app and
assigning to the particular view controllers.

2.1 Procedure

A. Initially the screen of the application is designed for the
app and that can be done using view controllers of particular
size and that screen should be disabled for auto layouts.

Multi screens can be done using multiple view controllers
and these screens can be attached by using the push segues.
B. The design of the view controller is done by using the
assistant tools in the X-code, suppose if we need to input the
data the outlets is used and for the naming text field is used
similarly the image view can be used for the image update.
After inputting the outlets the action can be done and this
can be achieve by using the buttons.

C. After designing the view controller using assistant tools,
the screen should be attached to the swift programming
class called the coca touch class where the programming for
the current screen can be done. Swift programming language
consists of many data types, functions, variables, arrays,
strings, and conditionals. By using these data types the
programming can be done for the required application.

D. After all the design procedure the app is tested by one of
the tool in the X-code called simulator and this simulator
shows the application same as in the iPhone and preview of
the application can be seen.

Choose a template for your new file:
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/} ViewController.swift
/f abc

i

// Created by Ritesh on 6/14/17.
// Copyright © 2017 Ritesh. ALl rights reserved.
7

import UIKit

class ViewController: UIViewController {

override func viewDidload() {
super.viewDidLoad()

/f Do any additional setup after loading the view.
override func didReceiveMemorywarning() {

super.didReceiveMemoryWarning()
/7 Dispose of any resources that can be recreated.

1%
// MARK: - Navigation

// In a storyboard-based application, you will often want to do a Little preparation before navigatien
override func prepareForSeque(segue: UIStoryboardSegue, sender: AnyObject?) {
// Get the new view controller using segue.destinationViewController.
/7 Pass the selected object to the new view controller.
}
*t

Fig 2.1 Coca touch class in X-code
3. ANALYSIS OF BUILDING

Flat slab R.C.C structure is modeled and analyzed for the
different combinations of static loading. In this project G+5
storey building is considered and analyzed using ETABS.
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Number of stories G+5
Height of each storey 3.7m 1 |
Total height of building 25.9m ~ ] l" il ‘e [ F
Number of bays along X 7 A ' { / ;\ ! | 4:‘
Number of bays along Y 3 % = § 1' | % f 4,
Columns 8007800, 300%900 W Z\ o { | : jr
Beams 600*750, 500*750 1N 1. | | &
Flat slab thickness 200mm \| ‘ [ l ' { ‘l 4
Flat drop thickness 250mm

Fig 3.3 BMD of the model
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el 4. DEVELOPMENT OF 10S APPLICATION
The GUI is the basic thing required for the development of
Fig 3.1 Plan of building application, by creating this GUI user can understand the
working of app. The GUI acts as the blue print for
3.1 Analysed models using ETABS development of the application. The GUI can be done by

knowing the step by step procedure for the design and that
can be achieved by writing the flowchart and algorithm.
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Fig 3.2 3D model of the structure

Screen-1 Screen-2

To develop any program the flow chart is very important
and it is step by step procdure to do the programming.
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Design of Flat Slabs

Data:
Panel size, Column
size, LL, DL, fck, fy,
Without Drop With Drop
Span'28.8 Span/32 Column Strip
—*
=0.73*M(-ve)
Panel —ve moment
Load Caleulations | Middle Stnp
M(-ve)=0.65*Mo
T =025 Mwe)
Moment Calculation
Mo=WL/§ Column Strip
—
= 0.60*M(+v
Panel +ve moment Ml
Revise the Metve) =035*Mo Middle Strip
depthof drop —
= 040*M(+ve)
Tv="V/[4bd)

Tv<Te, OK

Te=025/,/fck

Fig 4.1 Flow chart of design of flat slabs

square wat
o -
Length (1) 5000 Finishesload = 1 KN/m2
eng = mm
charecterstic strength of Liveload = 4 KN/m2
concrete(fck) = 20 N/mm2

Self weight of slab = KN/m2

charecterstic strength of 5 N/mm2 9 /
Stecllllis Total working load = KN/m2

?gz‘afre‘ém:h'd‘“ess mm Factoredload = KN/m2.

Clear span (Ln) = m

If drops provided,
Total design load in

Drop = mm panel (W) = KN
Minimum thickness
requred = iy = \ -
<>
d= 75 mm
D= 200 mm @ Flat plate Drop panel _—
! (W]
Screen-3 Screen-4

PanelMIamant < i Section around column = mm
Shear (V) = KN
Panel -ve moment = KNm
Nominal shear stress = N/mm2
Panel +ve moment = KNm
Bc=
Distribution of moment into column N Ks =
strip and middle strip (@) Permisible shear
-ve +ve stress = il

Column strip in
KNm

Middle strip in
KNm

@ @

Screen-5 Screen-6

(a) For -ve moment in column strip (c) For -ve moment in middle strip

Area of steel (Ast) = mm2 Area of steel (Ast) = mm2
Dia of Bars = 12 Dia of Bars = a2
Spacing required = i Spacing required = mm

(b) For +ve moment in column strip (d) For +ve moment in middle strip

Area of steel (Ast) = mm2 Area of steel (Ast) = mm2
Dia of Bars = 10 Dia of Bars = 10
Spacing required = mm Spacing required = mm

Calculato® @ Calculato® @ i

Screen-7 Screen-8
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Fig 4.2 GUI of developed screens
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4.1 Screens developed

Designs of square panel in flat slabs application
have been developed in eight screens.

The GUI of the app is as shown in the fig. In the first
screen all the data required are made to enter in the
text fields.

In the second screen LL and DL required is made to
enter and the self-weight of the slab, total working
load, factored load and design load are calculated by
writing the code in the assistant editor area.

In the third screen, to calculate the panel moments,
moments in column strip and middle strip is
designed.

In the fourth screen shear check is calculated.

In the fifth and sixth screen reinforcement for the
required moments and spacing required for the

COLUMN STRIP | MIDDLE STRIP

0.75*%641.48 0.25*%641.48
-ve moment | =481.11 KNm =160.37 KNm

0.6*345.415 0.4*345.415
+vemoment | =212.6 KNm =138.166 KNm

5.2 Result From the Application Developed

bars are calculated.
e Lastly in the seventh and eighth

screen

reinforcement detailing of the top view, section
through column strip and section through middle

strips are shown.

5. RESULTS AND DISCUSSIONS

The Flat Slab structure is modeled and analyzed using
ETABS, by considering the span length of building as
8000mm, characteristics strength of concrete as 25 N/mm?2,
characteristics strength of steel as 500 N/mm2, drop of the
slab 250mm, live load of the building 5 KN/m?, and finishes
load as 3.5 KN/m?2. Manual calculation of the flat slab is done
by using the same data considered for the analysis of the
structure and then the results obtained from the manual
calculation is compared with the application developed in
10S, Later the shear and reinforcement of the structure is

checked in the application developed.
5.1 Flat Slab Design

LOADS

Self-weight=0.53*1*1*25=13.25KN/m?

Finishing load =3.5KN/m?

Live load = 5 KN/m?

TOTAL LOAD =21.75KN/m?

Design factored load =1.5*21.75=32.625KN/m?

Clear span =L,=8-2.5=5.5m

Design load =Wo=W,*L,*Ln
=32.625%8*5.5=1435.5 KN

e DESIGN TOTAL MOMENT
Mo=WoLy/8= (1435.5%5.5)/8=986.90 KNm

Total -ve moment =0.65*986.90=641.48 KNm
Total +ve moment=0.35*986.90=345.415 KNm

] MOMENTS CHECK FOR SHEAR
f u
Panel Moment = 986906 KNm | Section around column = 10000 mm
- 205538
| Panel -ve moment = ©41.489 KNm | Shear (V) KN
Nominal shear stress = 102769
Panel +ve moment = 345417 KNm N/mm2
Bc = 10
Ks = 10
Permisible shear 128
-ve +ve stress = N/mm2
Safe in shear
Column strip in 481197 20725
KNm r 10000 =
1 ]
- e £60.0
M'dd!e s‘np n 160.372 138167
KNm
00.0 |C‘TO
REINEORCEMENT ‘ REINFORCEMENT
' f
| (a) For -ve moment in column strip | (c) Forve momentin ko stric
| Area of steel (Ast) = 226441 mm2 Area'of stee] (ASUSRY 703237 ok
Dia of Bars = 2

Spacing required = 2000 mm

(b) For +ve moment in column strip

Dia of Bars = 2

Spacing required = 6090

{d) For +ve moment in middle strip

Area of steel (Ast) = 962615 mm2 -
Area of steel (Ast) = 639659 mm2
Dia of Bars = 10 Oia'of Bars o p
Spacing required = 326.0 UL Spacing required = 3140 mm
1 REINFORCEMENT DETAILS REINFORCEMENT DETAILS
|
179
| olumn middie column T R T o T 4}
e strip i 1 C ———
__!_-Hl 200.0c/e
”‘E,tl“""———,—}b.—g&:*“*x 000 5600
I
HITT] i ] Section Through Column Strip
1% 200.0¢/c "Il() 3 G()c“:l B
1 [y l
1 3EE§EEE 1 | J[ i O R “}_
i {1;] -t ———t {B T*"[’ ’*sum'f(.}i;f’*T'* ‘*
gy ey 00 5500
Section Through Middle Strip
Table 5.1: Detailing of the Slabs
Slab | Dimens | Slab Drop | Reinforcement
ion Thickn | Size Column Middle
(m) ess (mm) | Strip Strip
(mm)
S1 8*8 200 250 al2- al2-
200c/c 230c/c
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S2 6.3%6.3 | 200 250 «10- w10-
281c/c 120c/c
S3 8*6.3 200 250 wl2- w10-
100c/c 208c/c
«10- «10-
150c¢/c 230c/c
S4 7.5%6.3 | 200 250 wl2- 10-
105c¢/c 215c¢/c
al2- «10-
110c/c 230c/c
S5 8*7.5 200 250 wl2- w10-
160c/c 170c/c
«10- «10-
120c/c 185c/c

6. CONCLUSIONS

1. With the use of 10S application the time taken for
the design calculation for Flat Slabs is reduced.

2. With the use of I0S application the complexity
involved in design of Flat Slabs is reduced, since it is
not required to know all the equations for the
design process.

3. ThelOS application is developed for both the square
panel and rectangular panel structure.

4. The result obtained from the application has been
compared with the standard problem given in the
S.S.Bhavikati text book.
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