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Abstract - The latest trend in seismic design of structures according to Indian standards implies taking into account the 
effect of slab stiffness while evaluating designing structure concrete elements – the stiffness affects on size of seismic forces 
and lateral displacements. In this paper an analysis of effective stiffness of cracked reinforced concrete elements depending 
on the size of axial force and the amount of longitudinal reinforcement was conducted, taking into account the tension 
stiffening effect. The results obtained through this analysis were then applied to a residential building of L-shape symmetry. 
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I. INTRODUCTION 

 
The primary function of floor and roof systems is to 
support gravity loads and to transfer these loads to 
other structural members such as columns and walls. 
Furthermore, they play a central role in the 
distribution of wind and seismic forces to the vertical 
elements of the lateral load resisting system The 
effect of the slab panels is not considered in 
reinforced concrete structural analysis because 
designers neglect their contribution in lateral load 
resistance. Their contribution is neglected in the 
structural analysis because they show large 
complexity in structural behavior. Mostly, the 
construction carried out is reinforced concrete with 
slabs providing the useable floor area. During an 
earthquake, these slabs will increase the lateral 
earthquake load resistance significantly. As they form 
a large part of structural system, therefore designers 
should get benefit from their large in plane stiffness. 
So in this study the response of two essentially same 
structures, with and without consideration of stiffness 
of slabs were evaluated and compared on the basis of 
different structural parameters. Reinforced concrete 
slabs are widely used in the concrete constructions. In 
structural analysis, the torsional stiffness of slab is 
ignored in common. When this stiffness is taken into 
account, the exact theory of bending of elastic plates 
shows that the twisting moment relieve the bending 
moments about 25 percent. and this decreases the 
reinforcement requirement of the structure. 
 
In our study we have taken two different  cases of 
G+4 L-shaped unsymmetrical structure considering 
seismic force (Zone-V) medium soil condition using 
STAAD . Pro V8i software and studied the variations 
in Frame forces, nodal displacements and support 
reactions also comparing the designing of both to 
determine the most effective and economical frame. 

The objectives of the study are as follows: 
 

a) Determination of bending moment in with and 
without slab frame, as decrease in bending 
moment will decrease the reinforcement 
requirement. 

b) Determination of effect of slab stiffness on 
frames under seismic and gravity forces in terms 
of storey displacement. 

 
II. PAST RESEARCH RELATED TO OUR 
WORK 
 
Pradeep et. al (2016) studied the technique to 
counteract lateral forces acting on a building frame by 
introducing rigid diaphram to the structure also 
compare the three conditions of rigid diaphram, semi 
rigid diaphram and without any slab, to determine 
which one is more efficient and concluded that use of 
rigid diaphram is more effective than other condition 
in terms of beam and column forcesand displacement 
Sanjaya Kumar Patro et. Al,(2013) [38] observed that 
when floor diaphragms are taken as rigid. M25 grade 
of concrete was used.Axial deformation was 
considered for vertical members. Torsional effect was 
considered as per IS-1893:2002.Seismic analysis was 
performed using Response Spectra technique as per 
IS1893:2002.Moment resisting ordinary frame was 
consider for all these structures in seismic zone III. 
And they observed limited damage appears in case of 
Set-back building.Further study of economic cost for 
sloping soil and other measures are need to be 
studied. Displacement of top storey is most extreme 
for Step back building. On inclining soil Setback-Step 
back building is favored. 
SAEED AHMAD ET. AL 2011 investigates the 
effect of including reinforced rigid slab in the 
structure considering lateral loads, to determine the 
variations in forces, displacement and cost of 
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construction. here he observed that using reinforced 
slab gradually decreases the forces and displacement 
and also the building frame becomes more 
economical. 
S. N. Tande & S.A. Devarshi (2004) they were 
considered the influence of factors (i.e. aspect ratio 
and number of stories) on flexibility of diaphragm 
had been discussed using finite element based 
software ETABS9.7.2.  For investigation they were 
considered three different types of buildings with 4, 7 
and 10 storeys and each with variation in aspect ratio 
as 1:1, 1:2, 1:3 and 1:4. Then the analysis was done 
by using finite element software ETABS9.7.2.with 
the assumption of flexible as well as rigid floor. 
Based on which a comparative study was made. From 
the study they found that flexibility ratio decreases 

with increase in number of stories & flexibility ratio 
increases with increase in aspect ratio of building. 
Although these studies proved to be contributing to 
understanding the flexibility of diaphragms in 
buildings with shear walls, they didn't address the 
effects of diaphragm openings 
M.W. Bari  et. al. 2004  has taken a finite element 
analysis method for slab to compare with other 
conventional method of analysis, also developed a 
computer program to analyze the finite element 
equations and considere rigid  structure. he observed 
that results using finite element mesh is deviating by 
approx 20% than analytical results. states that more 
refined slab mesh is required to have accurate results 
 

 
III. METHODOLOGY 
 
MODELLING OF L-SHAPE PLAN considering seismic zone V, using analysis and designing tool staad.pro 
v8i. 

 
Fig:1 plan of L-shape geometry 

 

 
Fig:2 with and without slab 3d frame 
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IV. PROBLEM FORMULATION 
 
Geometric properties 

 
Table no 1 geometric Properties 

 

 
Table no 2 material properties 

 
Considering dead load and live load as per I.S. 875 
part-1 & 2. 
 
V. RESULTS AND CONCLUSION: 
 
Maximum bending moment: 
 

 
 
 

Storey Displacement: 
 

 
 

CONCLUSION 
 
From the present study it is seen that slab stiffness is 
much efficient in comparison to simple frame without 
slab system in reducing moment, storey displacement. 
The analysis done in the present study clearly shows 
that: 

 Reinforcement requirement for same loading 
will be less in structure with slab stiffness. 

 Lateral forces are more resistible in structure 
with slab stiffness. 
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