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Abstract - In this paper, the Seismic behavior of in-filled Reinforced concrete frame having re- entrant corner is evaluated. 

Plan configuration of these space frames contain reentrant corner, where both projections of the structure beyond a 

reentrant corner is 33 percent of the plan dimension of the structure in the given direction. Bare and Infilled frames are 

considered. It is found that infill had beneficial effect in R.C. frame having reentrant corner. 

 

Index Terms - Infill, Asymmetry, Diagonal Strut, SAP 2000 
_______________________________________________________________________________________________________ 

I. INTRODUCTION  

Structural irregularities are commonly found in structures. The existence of an asymmetry in the plan is usually leading to an 

increase in stresses of certain elements that consequently results in a significant destruction. Furthermore, unreinforced masonry 

infill panels (MI panels) are widely used throughout the world, including seismically active regions. They are usually used as 

interior partitions and external walls in concrete frames, but they are treated as nonstructural elements and not included in the 

analysis and design procedure. Such a simplified design approach does not consider the initial beneficial effects on the strength 

capacity of the concrete frames, does not predict the level at which the damage in the infill panel occurs, and it does nottake in 

consideration the effect of the infill arrangement on irregularities of the building (Fardis, 2000; Bachmann, 2002; Hashemi & 

Mosalam,2006).  

II. LITERATURE REVIEW 

The first set of nonlinear static procedure comprises the capacity spectrum method (csm),introduced by freeman (freeman et. 

al., 1975). in 1981, nonlinear dynamic analyses on an equivalent sdof system had been proposed (.saiidi & sozen, 1981). based on 

this idea, the n2 method has been suggested (fajfar & fischinger, 1988). these first proposals are characterized by their simplicity 

and usually consider the first mode in computation ofthe pushover/capacity curve, and consequently have been limited to planar 

structural models. 

The first study to use pushover analysis for irregular buildings was carried out in 1996 (moghadam & tso, 1996). moghadam's 

study was then extended to cover plan-eccentric buildings and taken the three-dimensional torsional effect into account. in this 

later work, an elastic spectrum analysis of the building was used (moghadam & tso, 2000). later on, many theoretical contributions 

had been made to improve the performance of the analysis and had been reviewed by themelis (themelis, 2008). furthermore, 

many authors had dealt with the practical aspects of plan irregularities (.faella et. al., 2004; yu et. al., 2004; ambrisi et. al., 2008; 

pinho et. al. 2008; herrera & soberón, 2008).  

 

III. MODELING AND ANALYSIS 

In  the  present  study  lateral  load  analysis  as  per  the  seismic  code  IS:  1893-2002  is  carried  out  for Symmetric and 

asymmetric buildings having re-entrant corner and an effort is made to study the effect of seismic loads. The  plan  layout  of  the  

reinforced  concrete  ordinary  moment  resisting  frame  building  of  Five storied Building without and with consideration of 

stiffness of walls is as shown in Fig. 2, with open ground storey and Unreinforced masonry infill walls in the upper storeys are 

chosen. The bottom storey height is kept 3.1m and a Height of 3.1m is kept for all the other storeys, bay dimensions in both x and 

y directions are kept as 4m and 4m respectively.  Projection of the building beyond a re-entrant corner is 33% of the plan 

dimension of the structure in given direction. This makes the Model considered is five storied as bare frame and with infill. 

 

The equation for Calculation of equivalent diagonal strut width is considered from Kasim Armagon et al[11] paper.The width 

is given by 
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H and L are the height and length of the frame, Ec, and Ei are the elastic moduli of the column and of The infill panel, t is the 

thickness of the infill panel, q is the angle defining diagonal strut, Ic is the modulus of Inertia of the column and Hi is the height of 

the infill panel. 

Concrete frame elements are classified as beam and column elements.  Columns and beams are Modelled using three 

dimensional frame elements.  Slabs are modelled as rigid diaphragms.  The beam column Joints are assumed to be rigid. 

The following building models is used in the study. 

Model:  The building is G+4 asymmetric in plan and also in distribution of storey stiffness & mass, both in plan and  

Along height. Building has no walls in the first storey and brick masonry walls in the upper storeys. Two forms of this model are 

studied, one in which the stiffness of walls is ignored and  the  other  in  which  stiffness  of  infill  walls  is  considered. 

 
Fig. 1 Plan of Building 

 

 

  
Fig. 2 Elevation of bare frame Building  Fig.3 Elevation of Infilled building 
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      Fig. 4 3-D view of Bare R.C. Frame                        Fig. 5 3-D view of Infill R.C Frame 

 

IV.  RESULTS 

TABLE I: Time Period of R.C Frame Building 

Sr No. Model Time Period (Sec) 

1 Symmetric .67 

2 Asymmetric .42 

TABLE II: Base Shear of R.C Frame Building 

Sr No. Model Base Shear (kN) 

1 Symmetric 960 

2 Asymmetric 1135 

TABLE III: Storey Displacement of R.C Frame Building 

FLOOR SYMMETRIC 

(MM) 

ASYMMETRIC 

(MM) 

O.G.S 1.57 1.57 

1 3.94 2.52 

2 6.056 3.21 

3 7.614 3.73 

4 8.50 4.03 

V.  CONCLUSION 

Infilled R.C Frame and Bare frame showed equal displacement at Open ground storey. 

Displacement at top floor got reduced by 102 %. 

Time period got reduced by 25% in Infilled R.C frame making structure stiffer. 

Base Shear got increased with Infilled R.C Frame showing that IS 1893:2002 codal proviosion do not provide proper 

guidelines for calculating base shear in building with re-entrant corner having infill  
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