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Abstract
Strength and stiffness are the most important characteristics of
any structure. Due to the architectural efficiency of masonryinfilled reinforced concrete frames, the frames are highly
common structural forms for buildings. But in the current
practice, stiff masonry walls are neglected and only bare frames
are considered in design calculations. However, the infills can
significantly modify the structural behavior of these frames,
which can be detrimental to the seismic performance of buildings.
Through this paper, the effect of infill distribution on buildings is
studied using 3D FE models in ANSYS
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Fig. 1 Geometry of element SOLID65

2.2 Infill Element

1. Introduction
The actual seismic failure modes and performances of
infilled RC frames typically differ from those anticipated
based on the original structural analyses performed by
design engineers. At the present engineers’ neglect the
influence of infills on overall structural performance
because infills are normally considered non-structural
components. The modifications of structural action can be
detrimental to the seismic performance of buildings,
resulting in non-reparable damage of the adjacent
structural members or even collapse of weak/soft store,
jeopardizing human lives and property. So it is important
to study the effect of infill distribution in the dynamic
behavior of structures during earthquake.

2. Modelling

The following modeling strategies can be adopted
depending on the level of accuracy, simplicity desired and
application field (1) Detailed micro modeling: Units and
mortar joints are represented by continuum elements
whereas the unit brick interface is represented by
discontinues elements. (2)Simplified Micro modeling:
Expanded units are represented by continuum elements
whereas the behavior of the mortar joints and unit-mortar
interface is lumped in discontinuous elements. (3) Macromodeling units, mortar and unit-mortar interface are
smeared out in the continuum. The present work uses
detailed macro modeling. The main advantage of detailed
macro modeling is that, it is convenient for the modeling of
whole structure, because the number of elements required
can be huge, and consequently the cost of calculation time
can be reduced tremendously. Memory requirements are
also low.

ANSYS software is used to model the structures and their
analysis.

2.1 Element Discription
The element used for modeling the brick units and
concrete is Solid 65. Solid 65 is used for the 3-D modeling
of solids with or without reinforcing bars. The element is
defined by eight nodes with degrees of freedom at each
node: translations in the nodal x, y and z directions.

(a) Detailed Micro-model

(b) Simplified Micro-model

(c) Macro-model
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Fig.2 Infill Models

the extreme ends up to the fifth floor). They are as shown
below.

2.3 Material Property
Table 1. Material Property

Young’s
Modulus
Description

(kN/mm2)

Poisson’s

Density

Ratio

(kg/m3)

Concrete

24

0.2

2400

Infill wall

4

0.17

1800

Fig.5 Type 3

2.4 Models
For studying the effect of distribution of infill on the
dynamic behavior of the building, a ten storey frame with
80% infill is considered. By keeping all the parameters
constant except the distribution of infill, 5 models are
considered with the possible distribution of infills.

Fig.6 Type 4

Fig .3 Type 1

Fig.7 Type 5

3. Analysis and Results

Fig. 4 Type 2

That are Type 1 (resembles to a frame in building with first
two stories are for parking ), Type 2 (resembles to a frame
in building with top two stories are for auditorium purpose
), Type 3 (resembles to a frame in a duplex flat with
balconies in alternative floor ), Type 4 (resembles to a
frame in a building with central passage) and Type5
(resembles to a frame in a building with two passages at

Transient dynamic analysis (sometimes called time-history
analysis) is a technique used to determine the dynamic
response of a structure under the action of any general
time-dependent loads. This analysis is used to determine
the time-varying displacement, strains, stresses and forces
in a structure as it responds to any combination of static,
transient and harmonic loads. Transient analysis was
carried out using the input as the acceleration-time data of
earthquake. The 1979 EI Centro earthquake data is used in
this study.The deflection of frames with different infill
configuration are find out by applying the EI Centro
earthquake values in x and z directions.
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Fig.8 Deflection of Type 1 model due to Earthquake in X - direction

Fig.12 Deflection of Type 5 model due to Earthquake in X - direction

Fig.13 Deflection of Type 1 model due to Earthquake in Z - direction
Fig.9 Deflection of Type 2 model due to Earthquake in X – direction
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Fig.10 Deflection of Type 3 model due to Earthquake in X - direction

Displacement (m)

Fig.14 Deflection of Type 2 model due to Earthquake in Z - direction

Earthquake in
X- direction

Infill Distribution
Fig.15 Variation of Deflection due to Earthquake in X- direction
Fig.11 Deflection of Type 4 model due to Earthquake in X - direction

It reveals that the deflection of structure during earthquake
in z-direction is much greater than the deflection during the
earthquake in x- direction. Here the x-direction of building
is much longer than the z-direction. So the long side act as
a strong span and short side act as a weak span.
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Earthquake
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Infill Distribution
Fig.16 Variation of Deflection due to Earthquake in Z- direction

Fig.19 Shear Stress Diagram of Type 3 model

Infill Distribution

The shear stress variation of the five models are studied
both in the x and z earthquake directions. From that it is
clear that the critical case is the earthquake in z- direction
because the shear stresses are maximum at that stage.
Some shear stress patterns are shown in Fig15 and Fig16.
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Fig.17 Comparison of Shear Stress due to Earthquake in X and Z

Fig.20 Shear Stress Diagram of Type 5 model

Von mises stress of frames with five different infill
configurations are studied during the earthquakes in two
directions. The comparison between them are shown in
Fig17. The main difference between this two type
earthquake conditions are shown in Fig 18 and19
respectively.
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Fig.18 Shear Stress Diagram of Type 4 model

Fig.21 Comparison of Von Mises Stress due to Earthquake in X and Z
direction
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Fig.22 Von Mises Stress Diagram of Type 3 model due to Earthquake in
X- direction

Fig.23 Von Mises Stress Diagram of Type 3 model due to Earthquake in
Z - direction

3. Conclusions
From the analysis, it is clear that the shorter base of the
building is always act as the weaker direction and longer
base is act as the stronger direction during earthquakes. In
the present model, shorter direction is in the z-direction. So
the displacement and stresses are gives larger values in this
direction.
Also from the stress diagrams, it is clear that the infills
play a crucial role in the load transfer. Because the stress
patterns reveals that the infill act as a bracing systems in
the bare frames. Also the variation in distribution of infills
shows a remarkable variation in their stress and
displacement values. So it is very important to consider the
infill distribution in design for knowing the correct
behavior of structure during earthquake.
Also in most cases, the bottom soft storey structures are the
critical case. So it is necessary to consider the weak ground
in the analysis stage of such type of building design.
If the earthquake is acted along the weaker direction, then
the maximum von mises stresses are concentrated at the
bottom columns. This leads to the entire collapse
(pancake) of the structure.
If the earthquake are acted along the stronger direction,
then the maximum von mises stresses are concentrated at
the infill discontinuity points. This will leads to the
bending collapse of the structure.
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