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Abstract— Flat slabs are now a day’s becoming more popular
and they are economical as compared to beam-column
connections. RC frame buildings are commonly used for the
construction. The use of flat slab building provides many
advantages over RC frame building in terms of architectural
tractability, use of the space, easier formwork under
earthquake loads. In the present work flat slab building of
G+8 storey building models are considered. The design of flat
slab building with direct design method and also we have
discussed the results obtained by performing Non-linear
pushover analysis on flat slab building of various shapes and
different types also by using software ETAB2015. To
improve performance of building, it is necessary to analysis
the seismic behavior of building, provision of flat slab with
drop and without drop on the performance of these two types
of buildings. As per IS 456:2000 codes provisions present
work gives the information onthe parameters max strip
moments, base shear, max storey displacement and storey
drift.

Keywords: Design Of Flat Slab Building With Various
Shapes And Also With Drop And Without Drop, Max Strip
Moments, Base Shear, Max Storey Displacements And
Storey Drift

I. INTRODUCTION

In the general construction method during the design and
construction of any building to support slabs with beams and
support beams with columns.This can be called a beam-slab
construction where the beam transfers the entire load of the
building above the columns and then the columns at the base.
The provision of beams reduces the clear net height available.
So in warehouses, offices and public halls the beams are
sometimes avoided and the slabs are directly supported by
columns. This type of construction is attractive and beautiful.
These slabs are directly supported by columns called Flat
Slabs. Drops where provided will be rectangular in the
system, and should be at a height on each side and not less
than one-third of the panel on that side. For outer panels, the
width of the droplets at right angles to the infinite edge and
measured from the center row of columns will be equal to
one-half of the width of the inner panel pull.

A. Flab Set Systems

The scope of this study focuses on concrete plans for
reinforced plates. Flat slab systems are the basis of a two-way
slide family, which means the system is disabled in two ways.
Flat slabs systems are reinforced with concrete of the same
size that transmits loads directly to the supporting columns,
and are separated from the other two-way systems by the
absence of beams, column heads, and pull panels. A simple
presentation of the flat plate system in Vijay Nagar, in front
of the C-21 mall is shown in the image below.

Flat slab systems have several advantages over other
slab systems. The absence of beams, headers, and falling
panels allows for easy economic construction and
reinforcement structures, leading to faster construction. By
design, flat plates are useful in that the minimum height of the
material can be achieveddue to the reduction of the required
floor structure, and the areas of columns and walls are not
restricted to the area of the beams. A flat slab can be built as
small as 5 inches. In fact in areas where height limitsare
critical, the use of Flat Plates creates more space. Flat Plate
System in almost every 10 flats in the building, compared to
the standard two-way system with a clear high point of media.
High levels of savings ultimately lead to economic savings in
many areas, including mechanical systems, foundations, and
non-construction materials such as corks.By comparing
different methods of punching strength punches one can find
that most of the national design codes work only by testing
the strength of concrete primarily expressed by tensile
strength and tightening shear within a particular area around
the column support, called pyramid piercing. But there are
more important factors that can contribute to boxing
resistance. There are among them a number of flexible
longitudinal reinforcement for longitudinal distances
distributed within the support area, bending time and shear
force transfer between slide and column, length of
measurement depth, slab size and column size, etc. shear
resistance is not examined at all by analytical methods.

B. Extension of Home Flats

The size of the slide and the size of the panel throw are
suggested by IS 456,

C. Thickness of Flat slab

The size is the same as the size of the two-way tab as the
average length of the active depth. Therefore, the minimum
size of the lab can be considered as 125 mm.
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D. Drop Panel

Generally, to reduce the amount of adverse temporary
reinforcement over the column or to reduce shear pressures
near the column the drag panel of the rectangular section
should be provided (P. N. Sanjay et al. 2014). These pull
panels are extended at about one-sixth the length from the
center of the support line.

Il. OBJECTIVE OF STUDY

—  Purpose of the study

— The various objectives of this project report are listed
below.

— Applicable codes and guidelines for buildings.

— Performing flat slab systems analysis analysis by
STADD Pro.

— Perform software (earthquake) analysis of flat slab
system using STADD PRO V8i.

— Comparing the results obtained in different cases of flat
slab systems.

— about the boxing behavior of flat slab systems.

— Raising the size of further learning.

I1l. PROBLEM FORMULATION &METHODOLOGY

In this work, the analysis based on linear static method is used
to investigate “Impact Assessment of Earthquake forces on
high rise structure having fully and partially modeled with flat
slab.” as per 1S-standards. In order to study the effect seismic
force on Progressive Collapse Assessment zone 1V of India is
considered.

IV. BUILDING MODEL

Cases of a Building Models which has been considered in the
study are given below-

Specifications of Conventional Slab Structure

Bay Length along Y-

Direction 6m
Concrete Grade M-25
Density of R.C.C. 25 KN/m?3
Density of Masonry 20 KN/m3
Columns 500mmx500mm
Beams 300 mm x450mm
Slab Thickness 150 mm
Bottom Support .
Conditiop:g Fixed
Live Load-Roof 1. KN/m?
Rest of the structure 2.5 KN/m?

Soil Conditions

Type2Soil(medium)

Damping Ratio

5%,asperlS-
1893:2002(Part-1)

Poisson Ratio 0.2
Response Reduction
5
Factor
Importance Factor 1
As per 151893-
Zone Factor 2002(Partl)for

Seismic Zone(1VV)=0.24

The foundation deep this taken at1.5m below ground level.

V. LINEAR STATIC ANALYSIS

Following sequence as been followed to analyze the structure

by using ETABS:

—  Stepl: Model Initialization.

—  Step2: Preparing the model of building frame.

—  Step3: Defining material and sectional property:

— step 4: Choose conditions to support the various loading
conditions As the wearer knows that the structure is
always laid down, so in this study we also consider the
end of the world-level columns that need to be adjust.

—  Step 5: Structural analysis of construction frames for the
above loading conditions.

—  Step 6: Comparative analysis of results in relation to high
response, large story migration and high recovery
times.

—  Step 7: Important study of outcomes.

In the analysis of the structure, various types of
loading conditions are also studied as given below:

VI. STATIC OR DEAD LOAD:

These overloads carry a lot of downs and downs and create a
weight of formation. Dead loads include a number of building
elements such as beams, columns, slabs etc. -the paragraph is
multiplied by the amount of material used.

Multiple items: Maximum member of RCC 25 KN / m3.

A. LIVING LAND (IS 875: PART Il AND IV):

Live loads are those that can change position and size.
According to 1S 1893, Table 8, Percentage of Consumers to
be assessed in Seismic Mass Calculation is expressed as.
Imposed Uniformity Distributed Percentage of
Floor Loads(KN/m?) Imposed Load
Up to and includingg3 25
Above3 50 C.
According to IS 1893 (Part 1): 2002, Clause
6.3.1.2the following load combinations of gravity and lateral
loads with approximate Partial safety factors for limit state
design of reinforced concrete structures and pre stressed
concrete structures are-
1) 1.5(D.L.+1.L.)
2) 1.2(D.L+LL.*E.L)
3) 15(D.L.tE.L)
4) 0.9D.L.+15E.L.

B. Procedure for the implementation of static anal settable
software systems:

this analysis is very important and the simplest type of

continuous fall analysis. includes major structural elements.

since this method is basic and almost precise, standard
loading conditions are used with very limited test conditions.
following the procedure as below,

1) step: -1develop a limited feature model;

2) step: - 2 first, the building is analyzed by gravity (dead
load, live load) and you get the output results of all the
floors with a standard slab.

3) step: - 3 now give all the floors as a flat tab with a pull
panel from the viewing area and do a rigorous analysis
of the modified structure.
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4) step: - 4 now give the top 5 floors as a standard slab and
the bottom 5 floors with a drag panel from the viewing
area and make a direct analysis of the altered structure.

5) step: - 5 a combination of stationary loads was
incorporated into tabs v16.2.1 and a structure model was
developed and in each case for the removal of different
columns computer simulations were performed using
tabs software and the result is updated.

6) step: - 6 in addition, from the results of the analysis
obtained, if the decry of any member connection or
within the space itself exceeds the allowable limit based
on shaving power, axial load and bending time, the
member is expected to be a failed member.

Commercial
Type of structure building—
HOTEL(G+9)
Plan dimension 18 m x24 m
Total height of building 30m
Height of typical storey 3m
Height of bottom storey 3m
Bay width in longitudinal
N 6m
direction
Bay width in transverse direction 6m
Size of beam
(Groundtol12thstorey) 300 mm x450mm
Size of Perimeter
(Outer)column(Ground to 500 x500 mm
12thstorey)

VIlI. MODELING

The building consider in the study is to be located in seismic
Zone 1V, and intended for Commercial use (Hotel). Building
is founded medium strength soil. The columns at base are
assumed to be provided with Mat footing .Response reduction
factor for the special moment resting frame without shear
wall and frame with shear wall has taken as 5. The finish load
on the floor is taken as 1.5 KN/m2. Live load on the floor is
taken as 2.5 KN/m2. In seismic weight calculation, 25% of
the floor live loads are considered in the analysis.

VIIIl. RESULTS CASES CONSIDERED FOR ANALYSIS

The following cases has been considered for the analysis of
work. Modeling has been carried out using ETAB16.2.1.In
this case we consider that there is conventional slab of
thickness 150 mm is used in all the stories with beams having
size 300mm X 450mm.

1) Case (1) Symmetrical Building with all stories having

conventional slab system.
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2) Case (2) Symmetrical Building with all stories having
Flat slab system.

3) Case (3) Symmetrical Building with stories having Flat
slab system & Conventional slab system.

Maximum Overturning Moments for different cases in X
direction
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Maximum TABLE: Story Response
Model Specification Overturning Story | Elevation | Location | X-Dir | Y-Dir
Moment m mm mm
(KNM) Story10 30 Top | 32.054 | 0.028
1 G+9 Conventional Slab Structure | 2149890.37 Story9 27 Top 30.709 | 0.008
2 G+9FlatSlabStructure 206720.33 Story8 24 Top 28.599 | 0.002
3 5+ 5 Flat + Conventional Slab 1895547 .99 Story7 21 Top 25.782 | 0.002
Structure Story6 18 Top 22.404 | 0.002
4 | 5+5Conventional+FlatSlabStructure | 1875332.25 Story5 15 Top 18.612 | 0.001
Story4 12 Top 14.54 | 0.001
Story3 9 Top 10.31 | 0.002
Story2 6 Top 6.076 | 0.001
Storyl 3 Top 2.202 | 0.011
My i Maximum Story Drifts
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IX. CONCLUSIONS

Displacement of industrial and commercial structure—
constructed using flat slab system is more than the
conventional slab system. Here we can say that flat slab with
shear wall gives better displacement resisting. With the
increase in height of structure— displacement is also goes on
increasing. Story shear of Flat slab building is less than—
conventional slab building in Y-direction. Story shear is
maximum at base level and it— decreases as height of
structure increases. Base shear of flat slab building is less
than the base— shear in conventional slab building in both X
and Y directions It is seen that story drift is maximum for
the— conventional slab compared to flat slab and very less for
the flat slab with shear wall. Story stiffness of conventional
slab building is stiffer— than Flat slab building. As the story
no decreases stiffness goes on increasing.
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