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Abstract: This analysis is to assess the comparative seismic behavior of multi storey building with flat
slab and conventional grid slab. In this seismic analysis of a 15 storey building is performed with
response spectrum method for medium soil in the all four seismic zones of India according to the Indian
code of earthquake resistant structures. In this analysis storey drift, base shear and column force is

assessed with the help of STAAD Pro software.
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I. INTRODUCTION

The rapid increase in population results in limited
availability in space. This dearth of space forcing us
to raise the height of building. With increase in
height there is need for resisting lateral loads like
earthquake load and wind load comes in picture. So,
it is necessary to study the seismic performance of
multi storey building. Earthquake of different
intensities can damage the building differently. So, it
is necessary to analyze the various seismic behavior
of multi storey building with different responses
such as lateral displacement, storey drift and base
shear. Thus a careful modeling is done for analyze
the seismic behavior.

The arrangement of slabs, beams and columns can
be done in two ways as conventional grid system
and flat slab system. In conventional grid system,
slab rested over beam to resist moment and loads. In
flat slab system, slab directly rested over the column
in four corners. This can be done with or without
drop and also with or without column head. This
arrangement gives the advantage of reduced floor to
floor height.

Il. METHODS OF ANALYSIS

Analysis of conventional grid slab and flat slab can
be done according to the Indian standard code.

The dynamic analysis can be performed on the basis
of the type of external action and the behavior of the
structure. This analysis is classified as linear static
analysis, linear dynamic analysis, non-linear static
analysis and non-linear dynamic analysis.

Linear static analysis or equivalent static analysis
can be used for regular structures with limited
height. Linear dynamic analysis can be performed
by two ways, either by response spectrum method or
by the elastic time history method. The significant
difference between linear static and linear dynamic
analysis is the level of the forces and their
distribution along the height of the structure.
Non-linear static analysis of simple to implement
and provide information on the strength,
deformation, and ductility of the structure, as well as
the distribution of demands. This permits the
identification of the critical members that are likely
to reach limit states during the earthquake, to which
attention should be paid during the design and
detailing process. But the non-linear static method is
based on many assumptions, which neglect the
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variation of loading patterns, the influence of higher
modes of vibration, and the effect of resonance. In
spite of deficiencies, this method, known as push-
over analysis, provides a reasonable estimation of
the global deformation capacity, especially for
structures that primarily respond according to the
first mode.

Non-linear dynamic analysis or inelastic time
history analysis is the only method to describe the
actual behavior of a structure during an earthquake.
This method is based on the direct numerical
integration of the differential equations of motion by
considering the elasto-plastic deformation of the
element.

I1l. ANALYSIS

A. Preliminary Data

A 15 storey building is modeled using conventional
grid slab and flat slab respectively. Then the
building is analyzed using response spectrum
method for all four seismic zones of India. The
preliminary data for analysis is given as

1 Plan dimensions 35mx28m
2 Length in X-direction 35m
3 Length in Y-direction 28m
4 Floor to floor height 3.6m
5 No. of stories 15
6 Total height of building 54 m
7 Thickness for grid slab 150mm
8 Size of grid beam 230mm x 650mm
9 Thickness of flat slab 270mm
10 Panel dimensions mx7m
11 Grade of concrete M25
12 Grade of steel Fe415
13 Soil type Type 1l medium soil
14 Size of column
1 to 3 story 900mm x 900mm
4 10 6 story 800mm x 800mm
7 to 9 story 700mm x 700mm
10 to 12 story 600mm x 600mm
13 to 15 story 500mm x 500mm

B. Loading Considered
e Live load = 4KN/m?
e Floor finish = 1 KN/m?
e Roof live load = 1.5 KN/m?
e Wall load =12 KN/m

C. Loading Combinations
e 15DL+15LL
e 15DL+15EQX
e 15DL-1.5EQX
e 15DL+1.5EQY
e 15DL-15EQY
e 12DL+12LL+1.2EQX
e 12DL+12LL-1.2EQX
e 12DL+12LL+1.2EQY
e 12DL+12LL-1.2EQY
e 15DL+15RSPX
e 15DL-1.5RSPX
e 15DL-1.5RSPY
e 15DL+1.5RSPY
e 12DL+12LL+1.2RSPX
e 12DL+1.2LL-1.2RSPX
e 12DL+1.2LL+1.2RSPY
e 12DL+12LL-1.2RSPY

IV. RESULTS

A. Base shear

The total design lateral force or design seismic
base shear (Vg) along any principal direction shall
be determined by following expression:

Ve=An X W
A= design horizontal acceleration spectrum
W= seismic weight of the building

Harshdeep®, RAJAR Volume 3 Issue 12 December 2017



RA Journal of Applied Research

ISSN (e): 2394-6709
[[Volume||3||Issue||12||Pages-1314-1318||December-2017||
Index Copernicus ICV: 74.25, DOI: 10.18535/rajar/v3i12.08

Joumals

20000 45
P
18000 / 40 7
16000 35 7
// 30 /
14000 5 /|
/ > L~
12000 a4 20 / A
w
10000 /// 15 // /7//:
/|
8000 d 10 7 —
6000 /‘/ 0
4000 -
= 0 5 10 15 20
2000
o ———GRID Z-Il ===GRID Z-ll| ===GRID Z-IV
ZONEI ZONEII ZONEIV ZONEV ===GRID Z-V ====FLAT Z-ll =——FLAT Z-lll
«=——=GRID SLAB === FLAT SLAB FLAT Z-IV FLAT Z-V

Graph 1 Base Shear along X-Direction Graph 3- Storey Displacement (in cm) along X-

Direction
20000
18000 /
/ 45
16000 7
// 40 7
14000 / 35 7
12000 4 30 A
10000 ) 25 4 = o
pd 20 [ =
8000 / —
P 7~ // 15 7
4000 ,/ 5 %/—-
2000 0
0 5 10 15 20
0
ZONEIl  ZONEIll ZONEIV ~ ZONEV e GR|D Z-|| = GRID Z-||| === GRID Z-IV
=——=GRID SLAB === FLAT SLAB e===GRID Z-V ====FLAT Z-Il === FLAT Z-Ill
e FLAT Z-IV e FLAT Z-V
Graph 2— Base Shear along Y-Direction Graph 4- Storey Displacement (in cm) along Y-

Direction

B. Storey Displacement

The results of story displacement have been shown C. Storey Drift

in graphs (Displacement in cm vs. Story height) Storey drift defined as lateral displacement of one

below. floor relative to the other floor. The total drift in any
storey is the absolute displacement of any point
relative to base. Due to the minimum specified
design lateral force, the storey drift in any storey
with a partial load factor of 1.0 should not exceed
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0.004 times the storey height. For a building that has
been designed to accommodate storey drift, this

limit of

In this case height is 3.6m, so limit storey

0.004 is not placed.
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Graph 5- Storey Drift (in cm) along X-Direction
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Graph 6- Storey Drift (in cm) along Y-Direction

V. CONCLUSIONS

1. Base Shear of Grid slab is higher than the Flat

slab.

2. Displacement in Flat slab is higher than the grid

slab.

3. Displacement is increase with height of building
and is maximum at the terrace.

4. Storey drift is higher in Flat slab than grid slab in
all Zones and in both X and Y direction.

5. Storey drift is maximum at middle storeyand
decrease towards base and terrace.
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