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Summary - The composite action between infill and frame

is a function of the degree of tight-fit or the length of
contact 'at the interface of infill and frame. The effect

of type of contact between infill and frame on the behaviour
of multistorey infilled frames is studied. Four different
types of contacts are considered. For the analysis,
'simplified frame work method' is used. It is concluded
that if there has to be composite action between the infill
and the frame there has to be good contact atleast between
the infill and the beam portions of the frame.



1. INTRODUCTION

With the present knowledge of infilled frames, it is
well established that the addition of walls as infills improve
considerably the strength ~nd stiffness of a frame building
[1-3]. This is due to the composite action between the
infill and the frame. This composite action is 2 function of
the degree of tight fit or the length of contact between the
infill and the frame. Some construction proccdures like
providing shear connectors at the interface of frame and
infill or casting of concrete members directly on brickwork
have Peen suggested by some earlier investigators.

In an infilled frame, there are four interfaces between
the infill and the frame. The behaviour of infilied frame
will be influenced by whether good contact has been provided
at all the four interfaces or at few interfaces only. This
paper reports the salicnt results of a study made on
infillced frames with different types of contact between the
infill and the frame [4]. Four categories of contact have
been considered in the present study.

2. TIYPES OF CONTACT

Four categories of contacts along the interfaces of
frame and infill are considered as shown in Fig.l.
1. Contact on all the four interfaces of infill and frame.

2., Contact along the supporting beam and two column
interfaces.

3. Contact along the top and the supporting beam inter-
faces only, and

4, Contact along the supporting beam interface only.

3. TYPES OF FRAMES

For the analysis, three different types of frames are
considered, namely:

1. Single storey single bay

2. Two storey single bay

3. Three storey single bay
The dimensions of the frames selected for the analysis are
shown in Fig.Z2.

4, TIYPES OF LOADS

Behaviour of all the types of infilled frames with the
four types of contact are studied for the following two types
of loading:

l. Jateral loads and
2. yertical loads. (Fig.3)
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5. METHOD OfF ANALYSIS

Infilled frames are analysed making use of 'simplified
frame work method' proposec by Ganesan et al [5]. 1In this
mcthod, the elastic continuum is considered as an assemblage
of rectangular plate elements rigidly connected with each
other at the mid=-point of their sides. Each element is
then replaced by the plane framework model consisting of
two bar elements intersecting at right angles and rigidly
connected with the adjoining clements. The forces on the
elastic continuum are replaced by statically equivalent
nodal loads. Using any standard plane frame computer
programme, the equivalent plane frame-work is then analysed
for deformations, forces and moments at various joints.
From these results the stresses in the members of the plane
framework and the stresses in the elastic continuum (infill
panel) are interpreted.

6. RESULTS AND CONCLUSIONS

The results obtained from the theoretical analysis is
presented and discussed in detail under three groups
depending _on the number of storey and forms part of a
thesis [4]. The results in the form of axial force, shear
force and bending moment in the members of the frame,
stresses in the infill and the lateral deflection of
infilled frame have been studied and for brevity the
salient results are discussed and conclusions - drawn
therefrom are presented below:

a) In one storey frames, if there has to be composite
acticn between the infill and the frame, there has to be
good contact atleast between the infill and the beam portion
of the frame, of course, in such a case the infill should
have regular foundation as provided in load bearing construc-
tions.

b) There exists certain similaritiecs in the distribution
of forces, moments, etc in the top and bottom-most storeys
of two and three storey infilled frames.

c) Of the four cases of contact considered, the reduction in
forces, moments, deflections, etc. is highest in the case
of four side contact and decreases in the order of four,
two, three and one side contact. For example, the influence
on maximum deflections in the frame for each case of load
is given in Table 1.

d) In most of the cases, the order of influence on the
momen?s, forces, deflections, etc of the frame is almost
same in both the cases of four and two sides contact. But

the infill is severely stressed in the case of two sides
contact,
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e) In usual multistorey frame constructions, walls are
built on beams as partitions making no provisions for good
bonding or connections with the side columns and top beam .
Even in such cases, a gpServed from the cases of frames
with infills havindu€§°one side (i.e. on the supporting
beam), there is redUction in horizontal sway, in moments,
forces, vertical deflections of the supporting beam, in
all cases of loads.,

f) When there is good interaction between the infill
and the frame, there are tensile stresses (in the infill)
of the order that will cause cracking and hence this calls
for reinforcing the infill to take up the tensile stresses.
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TABLE 1

i s T — T —— — o —— T o —— ] —— -

Number Load Absolute Number of sides of contact®
of case value in e e e e e e e e e
Storeys simple frame ,
withont FRELTL Four Three Two One
One LC1 Dledl L.2 62.6 )2 99.6
L2 0.2 48.0 62.0 63.8 99.8
LE3 518 0s7 1.0 0.9 92.0
Two LEl 55 Pal 60,3 241 98.0
LC2 0.3 39.4 63.8 49,1 99.9
LC3 295.3 0.9 Tal 10 68.0
LC4 4,1 Y3 3.9 l.4 9.2
Three LEL 5.7 2.9 60:4 3-0 97-7
Lcz2 DB 36.4 65.4 43,0 99,7
LC3 83.5 L2 LD 1.2 38.3
LC4 4,3 2.4 6.4 2.6 12.4
LC5 3.8 1.4 4,2 1.% 9.7

——— —_————
B e e bbbt == ——

* The deflections in these cases are expressed as a
percentage of the absclute maximum value of the
deflections in a simple frame without any infill.
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FIG.1. TYPES OF CONTACT.
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Frame members : 200 x 200

Infill :+ 2700 x 2700 x 200
E concrete : 0.206 Nlmm2
E infill : 0.069 N/ mm?
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infilled frame infilled frame infilled frame

FIG.2. DETAILS OF FRAMES.
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FIG.3. LOADING CASES.

581





