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Summary - Lateral stiffness and strength of infilled
frames having good bond at the interface of frame and
infill are very much higher than those in which separation
is allowed. To evolve a method of construction by which
good bond can be achieved, four different types of
construction are considered and eleven half-scale models
of reinforced concrete frames with brick masonry infill
with and without opening have been tested upto failure.

It is recommended that the infill and frame be constructed
in that order in stages to achieve perfect bond at the
interface of frame and infill.,
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1. INTRODUCTION

From earlier investigations it is well known that
lateral stiffness and strength of infilled frames having
good bond at the interface cof frame and infill are very much
higher than those in which separation is allowed [1-5]. It
has also been recommended to provide shecar connectors at the
interface of steel frames infilled with mortar panels,

But it is observed by the carlier investigators and also
some practising cngineers have expressed that by the normal
method of construction it is difficult to achieve 2 tight
fit qad required bond at the interface of reinforced concrete
frame  brick masonry infill. Hence, some other construction
proceaures consistent with the current practice have to be
developed. In this direction, in the present investigation
an experimental study has been undertaken on eleven half-
scale reinforced concrete frames with brick masonry infill
with and without opening [6]. Four different types of
construction are considered. One model in each type of
infilled frame (solid.with window or door opening) under
each type of construction has been tested upto failure and
the results are rcported.

2., MATERIALS USED

For the construction of infill panel, special quality
'wire cut bricks! (metric size) were used. Cement mortar of
1:3 proportion was adopted for the construction of masonry.
Coment concrete of proportion 1:11:3 by weight was utilised
for the construction of frames and lintels. 8 mm diameter
ribbed - :steel as main steel and 3 mm diameter mild steel
wire as stirrups were used for the reinforcement of frames.
Physical and mechanical properties of materials used are
summarised in Table 1.

3. METHODS OF CONSTRUCTION

Following four different types of constructicn were
considered in the experimental investigation:

Type I: Constructing the frame first and then the
infill (i.e. the traditional method of
construction)

Type II: Constructing the infill first and then the
frame. -

Type III: Similar to type II but with provision for joints
similar to dove-tail shear connectors at the
interface of frame and infill.

Type 1IV: Similar to Type I, but the inner surfaces of
the frame were oiled to avoid any bond
between the frame and the infill.



4., IYPES OF INFILLED FRAMES

Three types of infilled frames were considered:
i) Solid infilled frames (4 numbers; one in each type
of construction)

ii) Infilled frames with central window opening
(4 numbers; one in each type of construction

iii) Infilled frames with central door opening
(3 numbersj one in each type of construction,
except Type III).

5. CASTING OF SPECIMENS

Model infilled frames were constructed on 'back=to-back!
principle, The infill in each half of the frame measured
135 em x 135 cm x 10 cm surrounded by reinforced concrete
frame members of 10 cm x 10 cm cross=-section reinforced
with 4 numbers of 8 mm diameter ribbed steel rods and 3 mm
diameter stirrups spaced at 10 cm ¢/c. A central window
opening (45 x 45 cm) or a central door opening (45 x 90 cm)
was provided in the infill panel. Concrete lintel of
10 em x 5 e¢m reinforced with 4 rods of 6 mm diameter and
3 mm dia stirrups at 10 cm c¢/c, was provided over the
opening. Different stages of construction under different
types of construction are shown in Fig.l.

6. INSTRUMENTATION AND TESTING

The specimens were instrumented to measure strains on
the surface of the infill and the frame. Deflection was
measured at the centre of the model which was tested on
'back-to-back' principle [1,5]. The model was loaded by a
hydraulic jack and pump attoched to a loading frame fixed
to the main testing floor of the laboratorye.

The test consisted of applying loads at 0.5 tonne
intervals and then measuring strains, deflection and marking
cracks, if any. Separation cccurring at the interface of
frame and infill was carefully observed at every increment
of load and its development was traced in addition to other
cracks developed in the infilled frame. The observed mode
of failure and the corresponding crack patterns were also
recorded.

7. DISCUSSION OF RESULTS

Load=deformation curves of model infilled frames of
different types of construction are given in Fig.2 and 3
and typical modes of failure of Type I and II methods of
construction are given in Fig.4.
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From load deformation curves it is seen that in the
elastic range not much of difference in the lateral deflec-
tion is found between Types II and III solid infilled framcs
but possess less deflection compared to Type I and IV.
This trcnd is same in the cyse of infilled frames with
window or door opening (Fig.3). Separation in Type I
occurred at load higher than in Type IV but both failed
almost at the same load. The corresponding failure modes
are given in Table 2., Very few cracks were observed in
the frame members and they did not extend into the infill
due to separation at the interface of frame and infill.

In Type II and IID separation at the interface did not
occur at all even at ultimate load in all the cases of
infilled frames; n~mely, solid, window opening and door
opening. This shows that in such types of construction,
there exists good bond at the interface of frame and infill-
Cracks which developed in the frame extended into the infill
on the windward side of the frame showing the monolithic
action of frame and infill in Type II and III methods of
construction (Fig.4). Even the ultimate loads were much
higher than those of Type I and IV. It is observed that
of all the types of construction in all cases of infilled
frames, Type II always resists the maximum ultimate load
and possesses greater lateral stiffness.

8. CONCLUSIONS

Within the scope of the study made, the following
conclusions can be drawn:

1. The natural bond existing at the interface of rein-
forced concrete frame and brick masonry infill in
Type I method of construction is not sufficient to
prevent separation at higher loads. In Type II and
III methods of constructionsseparation was not
observed even at ultimate loads. But separation
occurred at early stages of loading itself in the
case of type IV method of construction.

2. Infilled frames of Type II and III methods of
construction behave similarly. As Type III demands
extra care and poses more practical difficulties in
providing shear keys around the interface, Type II
method of construction is to be preferred.

3. As an alternative, to achieve perfect bond at the
interface, it is suggested that the brick masonry may
be built first and the reinforced concrete frame cast
next using the masonry as part of formwork for
concrete.- To facilitate construction at the site,
these two may be built in stages keeping the
sequence of construction as suggested earlier.
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TABLE la
S.No. Type of Type of Crushing S;rength NModulus of Eéﬁsticity P
Infill Construc- N/mm N/mm e
S ... i S ..o B Stiff-
Concrete Brick mason- Concrete Brick mason=- RESS
" ry ry
ch 0bw Ec Ebw Ah
1 Seolid i | 40.07 787 35633.2 5509.6 58124
2 Infilled iE 30.95 6.40 31309.2 4481.3 5% 7011
3 Fr=me LET 33,70 7.08 3A2TL3.,6 4952,6 5.7817
4 v 37.30 6.89 34388.6 4823.6 5.6724
5] Infilled I 35.34 T+87 33471.2 5509.6 5.9039
6 Frame with 0] 32.95 6.40 32347.1 4481 .3 56533
7 Window ITI 37.07 7.08 34302.3 4952.,6 S+l L35
8 Opening IV 29.45 6.89 30540.8 4823,6 5.8432
9 Infilled I 36,75 7.38 34184,7 5166.9 5.7793
10 Frome with ¢4 31.40 7.08 31573.8 4952.6 5.8332

Door
11 Opening Iv 41.18 8.07 36160.5 5649.6 5.8274




T-BLE 1b

- - — o e o e o e o o o e -

Yield stress Ultimate MNodulus of
S.No. Type of rod or Strength Elasticity
Prcs: stress 5 2
N/mm2 N/mm N/mm
l, 8 mm dia. ribbed 6
Torsteel 450,8 597.8 0:255 x 10
2., 6 mm dia. round 6
rods 343,1 492,0 0.191 x 10
3. 3 mm dia. mild
steel wires 362.7 499,8 0.197 x 10°
TABLE 2
Type of Type of Load at Load at Ulti- Failure
S.No. Infilled Construc- separa- first mate Mode
Frame tion tion crack= load
ing
(KN) (KN) (KN)
1 Solid I 58.84 127,49 127.49 diagonal
Infilled tension
2 Frame II o 122,58 166,71 -
3 ITT . 112.78 I42.20 Vi
4 v 29.42 93.16 132.39 Crushing
of frame
at support.
Premature
P S S P S P . failure __
5 Infilled I 39,23 44,13 73.55 diagonal
frame tension
6 with II .o 58.84 88.26 i
1 window 1 g o 49,03 83.36 -
8 opening v 19.61 39.23 73.55 57
9 Infilled I 19,61 24,52 53.93 splitting
frame tensile
with failure
10 door II e 29.42 73.55 i
1l opening IV 9.81 14,71 49,03 Splitting
tensile
failure
followed
by crush-
ing
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(WITH DOVE TAIL -SHEAR CONNECTORS)

FIG.1. DIFFERENT TYPES AND STAGES
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OF CONSTRUCTION.
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FIG.2. EFFECT OF TYPE OF CONSTRUCTION ON THE

BEHAVIOUR OF INFILLED FRAMES WITHOUT
OPENINGS.
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