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Abstract— The effect of infill walls to stiffness of the 

structure has been known for a long time and this effect has 

taken many of the earthquake regulations with empirical 

relationship and equation into account. However, in strength 

based calculation, building are taken as bare frame and infill 

walls are affected as vertical load to system, whereas infill 

walls contribute to stiffness at the beginning of the earthquake 

and help meet seismic loads by incurring damage during an 

earthquake. In this study, contribution of infill walls to 

stiffness of the structure will analyze in reinforced concrete 

framed buildings. Also, the effect of opening in the infill 

walls to stiffness will examine.      
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I. INTRODUCTION 

Earthquake is responsible for the ground motion in all 

directions, inducing the inertial forces on the structures. Thus 

the structure has to withstand lateral loads due to earthquake, 

wind loads along with the gravity loads. 

Nowadays RC frames are the common construction 

practice. The gap created between the columns, beams are 

filled by infill materials like bricks. Due to functional 

requirements the openings are provided in wall for windows, 

doors etc., In RC buildings the gravity loads do not cause 

effect, but the lateral loads like wind, earthquake shaking are 

a matter of great concern and need special design 

consideration.  

The presence of infill walls increases the lateral 

stiffness, strength and reduces the fundamental period. The 

presence of openings in the infill walls can reduce some 

amount in the increase of lateral stiffness due to infill wall. 

 The behaviour of the infill walls subjected to the 

lateral loads is represented as shown in fig. When the lateral 

loads are applied the infill walls resists to some extent 

creating gaps at the corners as shown. 

 
Fig. 1: Behaviour of the infill wall as a strut member 

II. LITERATURE REVIEW 

A. C.V.R Murty and Sudhirjain (2000) 

C.V.R Murty and Sudhir Jain presents some experimental 

results on cyclic tests of RC frames with masonry infill’s. It 

is seen that the masonry infill’s contribute significant lateral 

stiffness, strength, overall ductility and energy dissipation 

capacity. With suitable arrangements to provide 

reinforcement in the masonry that is well anchored into the 

frame columns, it should be possible to also improve the out-

of-plane response of such infill’s. Considering that such 

masonry infill RC frames are the most common type of 

structures used for multistory constructions in the developing 

countries, there is need to develop robust seismic design 

procedures for such buildings Infill’s interfere with the lateral 

deformations of the RC frame; separation of frame and infill 

takes place along one diagonal and a compression strut forms 

along the other. Thus, infill add lateral stiffness to the 

building. 

 
Fig. 2: Change in the lateral load transfer mechanism owing 

to inclusion of masonry infill walls. 

B. J. Dorji and D.P. Thambiratnam (2009) 

J. Dorji* and D.P. Thambiratnam paper addresses this need 

and first develops an appropriate technique for modeling the 

infill-frame interface and then uses it to study the seismic 

response of in-filled frame structures. Finite element time 

history analyses under different seismic records have been 

carried out and the influence of infill strength, openings and 

soft-storey phenomenon are investigated. Results in terms of 

tip deflection, fundamental period, inter storey drift ratio and 

stresses are presented and they will be useful in the seismic 

design of in-filled frame structures. 

1) Effect of Opening Size 

The fundamental period in- creases as the opening size 

increases, as expected, due to reduction in stiffness of the 

model. Such variation of periods cannot be considered using 

the Code values. The fundamental period of the fully infilled 

model was 54.87% higher than that of the bare frame model. 

There is no clear relationship between the opening size and 
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the fundamental period, but the opening size does have an 

influence on the fundamental period of the structure.    

 
Graph 2: Variation of fundamental period with opening size. 

C. M. Pradeep kumar (2016) 

M. Pradeep Kumar intends to highlight the need of 

knowledge on infilled frames and the composite action. It 

also summarizes the findings till date done by various 

researchers on the behavior of infilled frames under lateral 

loads. It has been understood that the infill’s play significant 

role in enhancing the lateral stiffness of complete structure, 

the past experience in various earthquakes have proved that 

the partially infilled framed structures somehow are affected 

adversely. 

The conclusion of paper is observed from the 

various research works that there is no doubt that the infill 

walls contribute in enhancing the structural strength. 

However, the contribution of partial infill walls must be well 

identified so that while analyzing models for real structures, 

the composite action of the frame and infill would be realized. 

D. Charanchikkajavaregowda k s (2017) 

Strength and stiffness are the main requirement for the any 

structural building. But know a days bare frames are most 

common in the all over the country. In bare frame design 

neglecting the masonry loads. Masonry is the most commonly 

used material in the buildings. Masonry infill’s are used to 

partition walls. In this paper we study the behavior of bare 

frame structure, infilled structure and soft story structure. 

Comparison of dynamic characteristics of frames with    

1) Bare Shear 

Base shear Vb (KN) Type of structure 

728.559 Bare frame 

2816.02 Infilled frame 

2322.52 Open one story 

1639.11 Open two story 

Table 4.1: variation in base shear for different RC buildings. 

 
Graph - 4.1: variation in base shear for different RC 

buildings. 

2) Natural Frequency 

Natural frequency W(Hz) Type of structure 

0.208 Bare frame 

9.691 Infilled frame 

3.8094 Open one story 

2.4812 Open two story 

Table 4.2: variation in natural frequency for different RC 

buildings. 

 
Graph - 4.2: variation in natural frequency for different RC 

buildings. 

3) Time Period 

Time period T(sec) Type of structure 

4.802 Bare frame 

0.648 Infilled frame 

1.649 Open one story 

2.531 Open two story 

Table 4.3: variation in time period for different RC 

buildings 

 
Graph - 4.3: variation in time period for different RC 

buildings 
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E. V. V. Diware, A. C. Saoji (2012) 

V. V. Diware, A. C. Saojithe reinforced concrete frame with 

brick masonry infill for different configuration of infill walls 

in plan have been studied to observe it is influences on 

response of the frame. Non-linear time history analysis has 

been carried out using SAP2000 for ground motion record of 

El Centro earthquake. 

Using SAP2000 analysis were carried out and the 

comparison was done for different parameters such as 

maximum base shear, joint displacement, maximum axial 

force & fundamental time period.    

1) Bare Shear 

The maximum base shear increases with the inclusion of 

strut. The percentage increase in base shear is 14.99%, 

36.96%, 35.46% & 14.10% for models I, model II, model III 

& model IV in case of strut frame when compared to bare 

frame respectively 

 
Graph - 5.1: Maximum base shear 

2) Maximum Axial Force  

The maximum axial force in the column are as shown in Fig. 

It shows that axial forces increases by46.34%, 

60.06%,51.52%, & 43.98% for models I, model II,model III, 

model IV.   In case of struct frame when compare to bare 

frame respectively 

 
Graph - 5.2: Maximum Axial Force 

F. KiranTidke (2016) 

The effect of masonry infill wall on building is studied in this 

paper by kirantidke. Dynamic analysis of building with 

different arrangement is carried out. For analysis G+7 R.C. 

frame building is modelled. The width of strut is calculated 

by equivalent diagonal strut method.  

Using SAP2000 analysis were carried out and the 

comparison was done for different parameters such as 

maximum base shear, maximum storey drift, displacement 

1) Base Shear 

The Fig. shows that comparison of base shear for bare frame 

and for different location of infill wall. Due to provision of 

infill wall base shear increases among all the location of infill 

wall one soft storey infill wall shows higher base shear. From 

Fig. it is observed that provision of infill wall increases global 

stiffness which increases base shear.   

 
Graph - 6.1: Base shear for with and without infill wall. 

2) Maximum Storey Drift 

The Fig.6.2 shows that comparison of max .storey drift for 

bare frame and for different location of infill wall. Infill wall 

reduce the storey drift. Among all the location of infill wall 

full infill wall shows less storey drift. As the number of soft 

storey increases, max. storey drift of building also increases.    

 
Graph - 6.2: Maximum storey drift for building with and 

without infill wall 

G. Wakchaure M.R, (2012) 

The effect of masonry infill panel on the response of RC 

frames subjected to seismic action is widely recognized and 

has been subject of numerous experimental investigations, 

while several attempts to model it analytically have been 

reported. In analytically analysis infill walls are modeled as 

equivalent strut approach there are various formulae derived 

by research scholars and scientist for width of strut and 

modeling. Infill behaves like compression strut between 

column and beam and compression forces are transferred 

from one node to another. In this study the effect of masonry 
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walls on high rise building is studied. Linear dynamic 

analysis on high rise building with different arrangement is 

carried out. For the analysis G+9 R.C.C. framed building is 

modelled. Earthquake time history is applied to the models. 

The width of strut is calculated by using equivalent strut 

method. Various cases of analysis are taken. All analysis is 

carried out by software ETABS. Base shear, storey 

displacement, story drift is calculated and compared for all 

models. The results show that infill walls reduce 

displacements, time period and increases base shear. So it is 

essential to consider the effect of masonry infill for the 

seismic evaluation of moment resisting reinforced concrete 

frame. 

H. ZybaczynskiAndrei 

A rational and sustainable method for bringing the existing 

buildings to current antiseismic safety levels should take in 

consideration the effect of the infill masonry on the behavior 

of the structure.  The possibility to quantify the seismic 

response of structures with masonry infill panels is a 

significant part of the design process. A model for 

quantifying the behavior of masonry infill panels with 

openings is proposed, the accuracy of this model being 

checked up by comparing with the results provided by finite 

element models. 

The modeled with the frames with masonry infill with 

openings representing 5, 15 and 25% of the panel previously 

analyzed by the finite element method. 

 
Graph - 8.1: Comparisons for the opening representing 25% 

of the panel surface 

III. SUMMARY LITERATURE REVIEW 

1) It is observed from the various research works, there is 

no doubt that the infill walls contribute in enhancing the 

structural strength. 

2) The infill's play significant role in enhancing the lateral 

stiffness of complete structure. M.Pradeepkumar, 

Charanchikkajavaregowda k s, V. V. Diware, A. C. 

Saoji, C V R Murty and Sudhir K Jain present that the 

masonry infill's contribute significant strength and lateral 

stiffness in structure. 

3) Seismic codes recommend modeling the infill's as 

equivalent diagonal struts, and cross-sectional area of the 

struts are reduced appropriately to account for openings 

in the walls. SachinSurendran and Hemant B. Kaushik, 

KiranTidkegives idea about modeling the infill's as 

equivalent diagonal struts. 

4) Analytical methods have also been proposed to estimate 

the possible mode of failure and lateral load behavior and 

modeling approaches for masonry infill RC frames with 

openings. J. Dorji* and D.P. Thambiratnam, 

SachinSurendran and Hemant B. Kaushikgives idea 

about opening percentage and its effect in infill's. 
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