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Abstract

Reinforced concrete structure systems are usually designed as frame or shear wall-frame systems. It is possible to reduce the
deformation and displacement in the system by increasing the structural stiffness. Besides, large displacements on the floors caused
by horizontal load are damped by the cracks in these walls. The present paper aims to examine the effects of materials used in the
wall construction as well as thickness of the plaster on the behavior of infill walls under cyclic loads. In order to investigate the above
mentioned effects, three Infill walls that were produced from three different materials namely, horizontal hollow bricks, pumice
blocks and aerated concrete blocks were tested in three setups (without plaster, with 1 cm plaster and 2.5 cm plaster on it). In order to
determine pure wall contribution, the infill walls were placed in a steel frame test set-up which was hinged from all four corners and
were then exposed to cyclic loads taking into account the displacement controlled loading protocol proposed in FEMA 461. Right after
applying the plaster to the infill walls, load carrying and energy dissipation capacities of the walls were examined comparatively. Load-
displacement, backbone curve and cumulative dissipated energy curves of each infill walls are generated using the data collected from

the experiments and the infill walls behaviors are graphically explained. Test results showed that existence and thickness of plaster

significantly affected cyclic behavior of the test walls by increasing energy dissipation capacities and load carrying capacities.

Keywords

infill walls, plaster thicknesses, cyclic loading, bricks, pumice blocks, aerated concrete blocks, load carrying, energy dissipations

1 Introduction

Structures are expected to have all essential structural
design criteria (certain degree of safety, sufficient level
of strength, stability and rigidity) during their lifetime.
However, structures fail to show the expected behavior as
some of the elements or installations are not considered
to have a tangible effect and thus are neglected during the
design and construction phase [1, 2].

Accurate calculation of structural behavior under the
loads that a building will encounter during its life is not
only provided by knowing the behavior of primary struc-
tural elements like columns, beams and shear walls, but
also by understanding the behavior of the secondary ele-
ments like infill walls. Therefore, getting to understand
the dynamic behavior of infill walls under loading pro-
vides us with more accurate information about the struc-
ture’s behavior. During the preliminary stages of building
design, it is assumed that, although infill walls contribute
to stiffness and strength of the building they are still not

taken into consideration in the analysis as an important
factor but are just accepted as a load. Conversely, infill
walls are not dead loads only, rather they are earthquake
resistance members subjected to the lateral earthquake
loads like structural members [3].

Regarding the effect of infill walls on increasing
rigidity, dimensions and mechanical properties as well
as relative stiffness of the frame to which the infill wall
is attached, they seem to play an important role [4].
According to Smith [4] infill walls within the building are
included in the calculations, under the loads acting on the
floor levels using the equivalent pressure rod principle. In
this approach, it is assumed that infill walls behave like a
pressure bar between the point where the force is applied
and the corner point of the wall. In addition, the effect
of the infill walls on the design parameters under seismic
loading has been studied numerically [5]. Besides the con-
tribution the partition walls have to the building, there are
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some negative aspects of partition walls such as, soft layer,
torsion, and short column effect, which need to be con-
sidered as well. During such adverse events, the structure
can apply much more damage than expected while under
the effect of seismic load [6, 7]. This is due to the fact that
infill walls behave like a shear wall until they are frac-
tured, similar to the torsional effect created by the shear
walls, which are not placed symmetrically on the floor
plan. In addition, infill walls which are under the effect
of horizontal loading in the reinforced concrete frame
system do not have the same horizontal stiffness as the
frame which makes them more vulnerable and are dam-
aged more than the frame [8]. Furthermore, because of
poor workmanship during the construction phase, not cov-
ering the column longitudinal rebar properly may cause
local breakage of infill walls placed in the frame system.
Therefore, infill walls that are not taken into account or
not properly placed in the project will not reflect actual
structural behavior [9—11].

Earthquakes cause large displacement between the
floors in the structures and this displacement is slightly
damped by cracks in the walls. Infill walls in the reinforced
concrete frame system contribute to the rigidity of the sys-
tem and act as an additional load to the structure mass. But,
as the stiffness and the loads are compared, it is seen that
infill walls have more benefit to the stiffness of the struc-
ture [12, 13]. Besides, as infill walls change the dynamic
behavior of the building system by changing the mode of
collapse in the mechanism state. In order to carry out the
damage estimation forecast for structures under loads pre-
cisely, conducting experimental studies where cyclic quasi
static force is applied is necessary [1, 2, 14, 15]. The most
effective parameters regarding the behavior of infill walls
under cyclic loading are the axial load and aspect ratio [4].
In several studies, the shake table is also used for deter-
mining the behavior of infill walls under the effect of seis-
mic force [16, 17]. Various strengthening techniques are
used in infill walls under the effect of seismic loading to
make the structural behavior efficient. These techniques
include, reinforcing by using fiber materials [18—24], steel
strip [25] and epoxy injection.

Recent earthquakes have shown the importance of
cyclic behavior for both existing and newly designed build-
ings [26-28], and bridge [29]. The behavior of infill walls
depends on the wall blocks used as well as the properties
of the binder material. Infill walls show different behav-
ior depending on the thickness of the plaster applied on it
as well as the used materials (brick, aerated concrete, and
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pumice blocks). The plaster is applied to the infill walls to
protect against the natural conditions as well as to ensure
that the elements forming the infill walls work together. In
addition, it increases the wall resistance against horizon-
tal and vertical forces and provides stiffness to the wall.
For these reasons, it is necessary to pay utmost attention
to plaster applications and check its compliance with the
standards. This experimental study aims to determine
the effects of the materials used in the wall construction
along with the thickness of plaster applied to the wall on
dynamic behavior of the infill walls under cyclic loading.
Also, the energy dissipation capacity, stiffness, horizon-
tal load carrying capacities of the infill walls under cyclic
loads using different materials and different thicknesses
of plaster applied were determined and compared with
each other using the achieved results.

2 Materials and methods

In this section, experimental studies are conducted to
investigate the behavior of infill walls with different plas-
ter thicknesses under horizontal cyclic loading. The details
of the materials used in the construction of the walls, con-
struction stages of the walls, test setup, loading system and
details of the measurement device are explained as follows.

2.1 Properties of materials used in the tests and test walls
In order to investigate the infill walls behavior under cyclic
loading, 9 infill wall samples with 150 cm x 150 cm dimen-
sions were produced. Some properties of brick and pumice
blocks and aerated concrete blocks used in the producing
of infill walls are given in Table 1. Mixing ratios and the
average compressive strength of masonry and plaster mor-
tar used in wall construction are presented in Table 2.

Table 1 Properties of materials used in infill wall construction

Materials Brick Block Bims Block Acrated

concrete
Size 19x13.5x19cm  39x185%x19¢cm  60x19x25cm
Unit weight 650 kg/m? 700 kg/m? 400 kg/m?
Compressive 2 MPa 2.1 MPa 2.5 MPa
Strength

Table 2 Properties of masonry used in the wall constructions

Average Compressive

Masonry Material Volume g, ngth (MPa)
and

Plaster Sand 3

Mortar Cement 2.56

(CEM 1V B-P 32.5R) !
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2.2 Test setup and loading protocol

In order to determine experimental cyclic behavior of
infill walls, an experimental arrangement which is hinged
from four corners was used. Cyclic loads were applied to
the test elements by servo controlled actuator system with
500 kN loading and 500 mm displacement capacity. The
cyclic loads applied to the test elements were measured
with a loadcell. The peak displacements corresponding to
the cyclic loads were determined using linear potentiomet-
ric displacement transducers (LPDT). These applied loads
and their corresponding displacements were recorded
simultaneously by the help of data acquisition system in
0.125 sec intervals. Fig. 1 shows a schematic view of the
loading and measuring system [30].

During the experiments, the loading protocol proposed
in FEMA 461 given in Fig. 2 was used on infill walls [22].
According to the protocol specified in FEMA 461, the dis-
placement values applied to the test elements consisted of
gradually increasing and repeated load cycles. FEMA 461
states that the cyclic load applied to the experimental ele-
ments should be repeated at least twice. It is also stated
that during the cyclic loading application to the Infill wall,
maximum displacement determined in at least 10 cycles
should be reached.

Cyclic loads applied to the infill wall samples on the
wall test setup and the displacements resulting from these
loads are measured simultaneously at 0.125 sec intervals
with the help of the data collection unit and recorded to the
computer. Also, during the cyclical loadings, the displace-
ments of test samples of the infill walls are determined as
the displacement ratio. The displacement ratio is obtained
by dividing the top point displacement of the infill wall
element by the infill wall length. The cyclical loads are
carried out by displacement control method.

100

Displacement (mm)

=100 +

-150

0 200 400 600 800 1000 1200 1400 1600 1800
Time (s)

Fig. 2 Loading protocol used during tests

2.3 Experimental procedure

Within the scope of the experiments, three pieces of each
materials, including horizontal hollow brick, pumice
blocks and aerated concrete blocks with different plaster
thicknesses, were used for producing total 9 infill walls
with 150 cm % 150 cm dimensions. One of each infill
walls were produced as non-plastered. For the remaining
two samples of each type, | cm and 2.5 cm of plasters
were applied. After the application of plasters at predeter-
mined thickness, the plaster was allowed to be dried for
28 days, in order to fully adhere to the infill walls and to
gain strength. In order to prevent crack formation, plaster
was water cured regularly. As soon as the plasters dried up
completely, they were ready for testing.

The infill walls prepared to be subjected to cyclic loading
experiments were placed in the articulated test setup from
the four corners as shown in Fig. 3 in order to determine the
pure wall additive so that the non-plasters were referenced.
Specific attention was paid to ensure that there is no gap
between the wall and the experimental apparatus in order

Fig. 1 Test setup



Fig. 3 A scene from cyclic test of infill wall

to distribute the cyclic load applied to the entire surface
of the wall element during the placement of the walls in
the experimental arrangement. The properties of the sam-
ples and the names of the samples subjected to the test are
given in Table 3. In this experimental study different plaster
thicknesses applied to the infill walls. The effect of plas-
ter thickness on the behavior of infill walls were examined
under cyclical loading. The samples are placed in the test
device carefully to ensure that cyclical loading distributed
evenly over the entire surface of the infill wall element.

3 Test results
The hysterical load-displacement curves of the infill walls
produced using brick, pumice and aerated concrete blocks
are examined under lateral cyclic loads are given in Fig. 4,
respectively.

When the hysterical load-displacement curve of the PBW
is examined, the maximum load obtained load in pushing
direction is 43.35 kN and the displacement corresponding

Table 3 Nomenclature of the wall elements used in the experiment

PBW Non-plastered infill wall made of horizontal hollow bricks

BW-1.0 1 cm plaster applied infill wall made of horizontal hollow

bricks
BW-2.5 2.5 cm plaster applied infill v.vall made of horizontal
hollow bricks
PPW Non-plastered infill wall made of pumice blocks
PW-1.0 1 cm plaster applied infill wall made of pumice blocks
PW-2.5 2.5 cm plaster applied infill wall made of pumice blocks
PAW Non-plastered infill wall made of aerated concrete blocks
AW-1.0 1 cm plaster applied infill wall made of aerated concrete
blocks
AW-2.5 2.5 cm plaster applied infill wall made of aerated concrete

blocks
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to this value is 20.97 mm. For pulling direction these val-
ues are 39.40 kN and 20.96 mm. When the curve of the
BW-1.0 wall is examined, the maximum load obtained in
pushing and pulling direction and corresponding displace-
ment values 84.34 kN-40.14 mm and 73.03 kN- 28.06 mm,
respectively. The same values are 107.48 kN-32.88 mm and
105.88 kN-32.86 mm for BW-2.5 infill wall.

When the load-displacement curves of the filler walls
produced with pumice blocks are examined, the maximum
loads and corresponding displacements obtained in pushing
and pulling direction for PPW infill wall are 64.17 kN-26.15
mm 71.77 kN-26.14 mm, respectively. The same values are
128.19 kN-39.39 mm and 124.91 kN-41.24 mm PW-1.0
infill wall and 129.59 kN-41.02 mm and 144.89 kN-59.63
mm for PW-2.5 infill wall with the same order.

When the hysterical Load-Displacement Curve of the
walls produced using aerated concrete blocks are exam-
ined, the obtained maximum load and corresponding
displacements for pushing and pulling directions are
63.59 kN-52.39 mm and 46.09 kN-52.39 mm for PAW,
99.71 kN-41.19 mm and 71.99 kN-39.94 mm for AW-1.0
and finally, 100.41 kN-41.16 mm and 109.08 kN-41.15 mm
for AW-2.5 infill wall, respectively. When the load-dis-
placement curves of infill walls are examined, the cyclic
behaviors are approximately symmetrical.

4 Discussion

4.1 Load carrying capacities

The backbone curves of infill walls obtained from hyster-
ical cyclic loading by taking peak load and corresponding
values are illustrated in Fig. 5. The effect of plaster thick-
ness on load carrying capacity of infill walls can be clearly
seen in the figures.

In addition, load capacity and stiffness values of 9 test
samples are given in Table 4 for different cycle numbers.
When the graphs were examined, the maximum load was
obtained for PW-2.5 and this was followed by PW-1.0. This
result can be explained porous structure of the pumice
blocks that porosity increases the bond between wall and
plaster. The lowest load carrying capacity was reached for
PBW, which is the most widely, used material in infill wall
construction. As seen from Fig. 5, the resistance of the
infill wall is directly proportional to the thickness of the
plaster applied to them. Based on these results, it can be
said that the application of plaster has a significant effect
on the behavior of the infill walls on structural behavior
of the building.
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Fig. 4 Hysterical load-displacement curve of infill walls, (a) PBW hysterical load-displacement; (b) BW-1.0 hysterical load-displacement;
(c) BW-2.5 hysterical load-displacement; (d) PPW hysterical load-displacement; (¢) PW-1.0 hysterical load-displacement; (f) PW-2.5 hysterical
load-displacement; (g) PAW hysterical load-displacement; (h) AW-1.0 hysterical load-displacement; (1) AW-2.5 hysterical load-displacement

A bar diagram was obtained using the load carrying
capacities of Infill walls for better understanding and dif-
ferentiating the values for each wall is illustrated in Fig. 6.

Under push force of the cyclic loading, the application
of 1 cm plaster to all the tested infill walls increased the
load carrying capacity by 95 % in PBW, 92 % in PPW and
55 % in PAW walls. Under pull force of the cyclic loading,
the application of 1 cm plaster to all the tested infill walls
increased the load carrying capacity by 85.2 % in PBW,
74 % in PPW and 55 % in PAW walls. It means that by
increasing the plaster thickness, load carrying capacities
of the infill walls increased in all three types.

Under pull force of the cyclic loading, the application
of 2.5 cm plaster to all the tested infill walls increased the
load carrying capacity by 148 % in PBW, 101 % in PPW
and 58 % in PAW walls. Under pull force of the cyclic load-
ing, the application of 2.5 cm plaster to all the tested infill
walls, increased the load carrying capacity by 169 % in
PBW, 157 % in PPW and 136 % in PAW walls. It can be
inferred that by increasing the plaster thickness, load carry-
ing capacities of the infill walls increased in all three types.

Under push force of the cyclic loading, the application
of 1 cm plaster to all the tested infill walls increased, the
stiffness by 10.5 % in PBW, 32 % in PPW and 100 % in
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Fig. 5 Backbone curves of infill walls, (a) PBW,BW-1.0, BW-2.5 load-displacement curve; (b) PPW, PW-1.0, PW-2.5 load-displacement curve; (c) PAW,

PAW-1.0, PAW-2.5 load-displacement curve; (d) PBW, PPW, PAW load-displacement curve; (¢) BW-1.0, PW-1.0, AW-1.0 load-displacement curve;
(f) BW-2.5, PW-2.5, AW2.5 load-displacement curve; (g) PBW, BW-1.0, BW2.5, PPW, PW-1.0, PW-2.5, PAW, AW-1.0, AW-2.5 load-displacement curve
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Table 4 Load capacity and stiffness in different steps of cyclic loading

Sample Name Cycle Number Push Cycle Number Pull
P A Stiffness P A Stiffness
(kN) (mm) (kN/mm) (kN) (mm) (kN/mm)
1 14.3 2.2 6.5 1 15.9 2.2 7.2
3 17.8 3.7 4.8 3 19.5 3.7 5.3
6 31.08 11.2 2.8 6 36.1 11.2 32
PBW
9 433 23.1 1.9 9 344 25.4 1.4
12 2.6 51.9 0.1 12 6.3 48.2 0.1
9 (Max) 433 23.1 1.9 8 (Max) 394 21 1.9
1 8.4 2.3 3.7 1 10.8 22 4.9
3 10.2 3.7 2.8 3 13.6 3.7 3.7
6 18.5 1.3 14.2 6 24.2 11.1 2.2
BW-1.0
9 53.5 26.2 2.0 9 51.1 21 2.4
12 6.3 59.5 0.1 12 10.8 594 0.2
13 (Max) 84.3 40.1 2.1 10 (Max) 73 28 2.6
1 16.8 2.2 7.6 1 18 2.4 7.5
3 234 3.7 6.3 3 24 37 6.5
6 55.4 11.2 4.9 6 40.8 11.2 3.6
BW-2.5
9 107.5 329 33 9 88.3 26.1 3.4
12 7.7 67 0.1 12 6 59.8 0.1
9 (Max) 107.5 329 33 10 (Max) 105.8 32.8 3.2
1 25.3 3.7 6.8 1 229 3.7 6.2
3 38.5 7.5 5.1 3 31.3 7.5 42
6 62.6 11.2 5.6 6 68.7 20.9 33
PPW
9 64.2 26.2 2.5 9 52.5 329 1.6
12 8.9 66.6 0.1 12 10.7 7.21 1.5
9 (Max) 64.2 26.2 2.5 8 (Max) 71.8 26.1 2.8
1 9.1 2.2 4.1 1 15.4 22 7.0
3 14.9 3.7 4.0 3 20.1 37 5.4
6 39.8 11.2 3.6 6 43.2 11.2 3.9
PW-1.0
9 88.3 26.3 34 9 84.3 26.1 32
12 514 66.8 0.8 12 317 62.1 0.5
11 (Max) 122.2 39.4 33 11 (Max) 125 41.2 3.0
1 16.3 2.2 7.4 1 18.5 2.2 8.4
3 21.9 3.7 5.9 3 19.5 3.7 5.3
6 459 11.2 4.1 6 38 11.2 3.4
PW-2.5
9 101 26 39 9 72 247 29
12 99.6 67.1 1.5 13 124.8 67.1 1.9
11 (Max) 129.6 41 32 13 (Max) 184.8 59.6 3.1
1 12.7 2.9 4.4 1 13.9 29 4.8
3 19.5 5.2 3.8 3 19 5.2 3.7
6 35.2 14.9 24 6 31.6 14.9 2.1
PAW
9 43.6 33 1.3 9 35.1 329 1.1
12 63.6 52.4 1.2 12 31 67.36 0.5
12 (Max) 63.6 52.4 1.2 10 (Max) 46.1 52.3 0.9
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Sample Name Cycle Number Push Cycle Number Pull
P A Stiffness P A Stiffness
1 17 2.2 7.7 1 18.4 2.2 8.4
3 25.9 3.7 7.0 3 227 3.7 6.1
6 49.6 11.2 44 6 324 11.2 2.9
AW-1.0
9 76.5 26.2 2.9 9 57.6 26.2 2.2
12 50.75 67.4 0.8 12 44.5 67.4 0.7
11 (Max) 99.7 41.2 24 11 (Max) 71.9 39.9 1.8
1 15.6 2.2 7.1 1 18.2 2.2 8.3
3 2.2 3.7 0.6 3 23.3 37 6.3
AW 6 42.5 11.2 3.8 6 31.6 11.2 2.8
9 80 26.2 3.0 9 76.4 26.2 2.9
12 13.8 74.8 0.18 12 22.6 74.9 0.3
11 (Max) 100.4 41.2 243 11 (Max) 109.1 411 2.65
160 . . . .
S Wi Losd (Puh) from the infill walls, the relationship between the total dis-
140 | E Mesrmm Losd (P sipated energy and corresponding drift ratios were deter-
120 mined. Cumulative dissipated energy-drift ratio curves of
e the test walls are given in Fig. 7 to Fig. 10. Also, the cumu-
g lative dissipated energies for each wall were illustrated in
3 ¥ Fig. 11 as bar diagram for better understanding.
3 60 4 When the energy dissipation capacities of the infill
23 walls were examined, it was seen that the infill wall mate-
rials affects and the plaster thickness applied to the walls
- made significant contribution to the energy dissipation

PEW BW-1.0BW-25 PPW PW-1.0PW-25 PAW AW-1.0AW-25

Fig. 6 Load carrying capacities of infill walls

PAW walls. Under pull force of the cyclic loading, the
application of 1 cm plaster to all the tested infill walls
increased the stiffness by 36.8 % in PBW, 7.1 % in PPW
and 100 % in PAW walls. It means that by increasing of
the plaster thickness, stiffness of the infill walls increased
in all three types.

Under pull force of the cyclic loading, the application
of 2.5 cm plaster to all the tested infill walls increased
the stiffness by 73.6 % in PBW, 28 % in PPW and 102 %
in PAW walls. Under pull force of the cyclic loading, the
application of 2.5 c¢cm plaster to all the tested infill walls
increased the stiffness by 68 % in PBW, 10.7 % in PPW
and 194 % in PAW walls. It means that by increasing the
plaster thickness, stiffness of the infill walls increased in
all three types.

4.2 Energy dissipation capacities

The total dissipated energies of the test walls were obtained
by collecting cumulatively the areas under the load-dis-
placement curve for each cycle. Using the obtained data

capacity of the infill walls.

Under cyclic loading, the application of 1 cm plaster to
all the tested infill walls increased the energy capacities by
41 % in PBW, 2.7 % in PPW and 100.5 % in PW walls. In
addition, the application of 2.5 cm plaster to all the tested
infill walls increased the energy capacities by 172 % in
PBW, 55 % in PW and 90 % in PPW. We concluded that by
increasing the plaster thickness, energy capacities of the
infill walls increased in all three types.

When energy dissipation curves of horizontal hollow
bricks infill walls were examined, energy dissipation
capacities are similar at 2.0 % drift ratio (Fig. 7). As this
value exceeded, damages of the PBW wall that were pro-
duced without plaster under increasing displacements,
became visible. This result showed that plasters have an
impact on the total energy consumed, as well as load car-
rying capacity.

When the energy dissipation capacities of the pumice
block infill walls were compared with each other similarly
at 2.0 % drift ratio level all the walls have close energy
dissipation capacities (Fig. 8). After this value effect of
damages can be clearly seen on non-plastered wall coded
as PPW. Besides PW-1.0 and PW-2.5 showed almost the
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Fig. 7 Cumulative dissipated energies of horizontal hollow brick walls

same behavior. As load carrying capacity of PW-2.5 is
higher and damages are limited, its total dissipated energy
is higher than that of PW-1.0. However, it is seen that
energy dissipation on the non-plastered PPW wall was
slightly higher. This shows that the effect of plaster is the
least for pumice walls.

When the energy dissipation capacities of aerated con-
crete infill walls are examined, the effect of the presence
of plaster is more evident. However, the dissipated ener-
gies of AW-1.0 and AW-2.5 test walls were almost over-
lapped. This result shows that the effect of the plaster
thickness is quite low after a certain displacement value
for aerated concrete block infill walls (Fig. 9).
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Fig. 8 Cumulative dissipated energies of pumice block walls

When the non-plastered and plastered walls are exam-
ined among themselves, the PPW wall has the highest
energy dissipation capacity. This situation shows that the
pumice block walls in plain form show more ductile behav-
ior. In addition, it should be noted here that the cumula-
tive energy dissipation capacity of the aerated concrete
infill wall is also quite high (Fig. 10). When three different
walls with a plaster thickness of 1.0 cm are examined, it is
observed that AW-1.0 is very ductile. Besides, the increase
in energy dissipation for the pumice and aerated concrete
infill walls almost overlap with each other. The lowest
energy dissipation value was obtained for the BW-1.0 wall
(Fig. 10). When the energy dissipation of the infill walls
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Fig. 9 Cumulative dissipated energies of aerated concrete block walls

with a thickness of 2.5 c¢cm is examined, it is seen that all
the walls dissipate almost the same amount of energy. This
shows that the thickness of the plaster increases the energy
dissipation capacity of the brick infill walls considerably
(Fig. 11).

5 Conclusions

In this study, the effects of the materials used in the produc-
ing of infill walls and the applied plaster thicknesses on the
behavior of the walls under the lateral cyclic loading were
investigated comparatively. For this purpose, three Infill
walls that were produced from three different materials
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Fig. 10 Cumulative dissipated energy graph of horizontal hollowed
bricks, pumice and aerated concrete blocks, (a) without plaster;
(b) applied with 1 cm of plaster; (c) applied with 2.5 cm of plaster

namely, horizontal hollow bricks, pumice blocks and aer-
ated concrete blocks were tested in three setups (without
plaster, with 1 cm plaster and 2.5 cm plaster on it). In order
to conduct the test, infill walls with 150 cm x 150 cm dimen-
sions were constructed using horizontal hollow brick, as
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Fig. 11 Total dissipated energies of the infill walls

well as pumice and aerated concrete blocks. Thickness of
the mortar joints were approximately 10 mm for brick and
Bims block. For aerated concrete blocks, a special mortar
with a thin layer was used. The above-mentioned walls
were subjected to horizontal cyclic loading using a test
setup hinged from four corners. The data obtained from
this study points toward the following conclusions:

e PW-2.5 test wall has the highest load carrying
capacity under cyclic loading. Also, a consider-
able increase in load carrying capacities of all the
test walls is observed proportional to the plaster
thickness.

* Under lateral cyclic loading, the application of 1 cm
plaster to all the tested infill walls increased the load
carrying capacity from 85.2-95 % in PBW, 74-92 %
in PPW and 55 % in PAW walls, respectively, both in
push and pull directions. It means that by increasing
the plaster thickness, load carrying capacities of the
infill walls have increased in all three types.

e Under lateral cyclic loading, the application of
2.5 cm plaster to all the tested infill walls increased
the load carrying capacity from 148—-169 % in PBW,
101-157 % in PPW and 58-136 % in PAW walls
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