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Abstract— In india brick masonary is very common Structure
built with brick units bonded together by mortar .Brick
usually having a higher strength and stiffness compared to
mortar. Further mortar is usually cementitious material
having little tensile strength and showing brittle behavior.
Use of suitable reinforcement in mortar could significantly
enhance the performance of brick masonry for crack, shear,
bond, compression, toughness and resistance. The aim of this
paper is to analyze the improvements in the strength of mortar
by using fiber. By performing appropriate experiments, an
attempt was made to analyze the properties of fibre
reinforcement mortar and its application in masonary work.
An attempt was made to cast the cement sand mortar with a
mixture of fibres in different volume and observing its
compressive and tensile strength. The shear and compression
bond tests were performed at different mix proportion of fibre
reinforcement prepared units made with FRM and plain
mortar .The tests were carried out according to ASTMC 780
and Indian specifications. After addition of fibre in mortar the
compressive, tensile strength increases and toughness also
increases and ultimate deformation decreases. The cost of
Fibre reinforced masonry is slightly more than plain mortar
but it was felt that FRM Unit has better crack propagation so
it becomes a good alternative of earthquake resistant building
in which simple mortar is used.
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l. INTRODUCTION

Cementitous materials are brittle and weak in tension while
they can resist large compressive stresses. Embedding
materials capable of resisting tensile loads, and having them
take the load after the surrounding cementitious matrix has
cracked, is a standard method of addressing this inherent
weakness of cementitious matrices. Such reinforcements can
either be short fibers, continuous reinforcements, or even in
the form of a fabric. examples of this principle are normal
cement concrete and fibre reinforced concrete. in brick and
stone masonry cement mortar is broadly used in India. This
research is focused on use of fiber in brick masonry. Now,
use of reinforcement in the mortar is essential in order to
improve the performance in terms of shear bond, compression
and cracking characteristics. a variety of short polymer fibers
have become easily available in India, and their use could be
a reasonably cost effective method of enhancing the ductility
and strength of the mortar, and also the brick masonry made
using such fibers reinforced mortar (FRM).

Il. PROPERTIES OF MATERIAL

A. Fibre:

The study of fibre reinforced composite become generally
recognized that the major significant effect of fibre addition
to the brittle cementetious matrix is the increment of

toughness and post cracking load carrying capacity. The
different type of fibres are acrylic, armid, carbon, nylon,
polypropylene etc. now in india carbon, glass and polymeric
fibres are available. But in this paper polyster fibres are
choosen for analyzing the performance of short fibres in
mortar and masonary units due too their better performance
specially in tensile strength and ultimate elongation
percentage. Here we use RECRON 3s in the study and the
properties of RECRON fibre is given below:

Chermical Family Modified polyester
Iiaterial Identification Palytner
Pliyscal and Chemical Properties

Physical State Solid fiber)
Appearance “White
CToss Jaction Triangular
Ielting point 250
Soluble in Water Insoluble
Density 1 dghe
Elengaticn(Length wise) 4510 6595
Tenszle strength(Length wise) ~600 MPa

Table 1: Fibre Properties

B. Cement:

Portland Pozzolona Cement is used for preparing mortar.
Properties of PPC determined and given in the table:

Properties Average
Standard consistency 305
Initid Setling time (mm ) 15
Final $elting time (min ) ]
3-days compressive Strength (MPa) 733
Tdays comprassive Strength (MPa) 345
28-days compressive Strength (MPa) 451
Specific Surface (m’/kg) 2984
Table 2: Properties of Cement
C. Bricks:

Bricks were prepared from clay collected from agricultural
land, hand molded and fired after sun drying. Bricks in
general were well burnt and can be classified as first class
bricks. The following properties of bricks were renowned as
per 1S 2222:1991
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Lengih(mm) Erealhmm) | Height(mm) Cemment Vol of rateral required for 353 c.”
ot ® of | Water Weight of | Weight of | Weight of | Volmne | Notation
Sample 1 2l 17 7 Poportion | fiber | cement | cement | sand(pms) | fibers of wate | used
Sample 2 8 1z 734 o (gre) i) | )
ML) o 043 L8026 | 54078 |00 80 (MW
Jample® 735 L3 748
0.1 180,26 [ 54078 [049 820 |Mal
AvgDim. (mm) 731,34 11145 7406 05 0% 507 1% TR
Table 3: Dimension of characteristic of bricks 03 1003 | 34079 |24 B0 |MB
cw(l4) [0 Jo48 1350 [5400 |00 640 [Md0
D. Sand: 1 1 . 1
. . . . 0. 350 [s00  [0.48 40 |M4
In analysis local sand is used. The natural river sand passing
through the 4.75 mm sieve is used.The results, in terms of 015 1350|5400 1M 1640 M4l
particle size distribution are given below: 03 1350 | 35400 | 247 40 (M43
Sievestae [ Weight reained(lg) ® Cumilatve weighy M5 |0 |05z |1080 | s450 |00 550 |M%
i g : . . . . .

Tample ] | Sample 2| Samples | Samplel | Sample 2| Sample s 0.l 105.0 450 .45 350 I 31
4B o o o o o o 0.25 1000 |35450 [l [550 |M32
138 0.1 0.10 013 10 10 15
T1E 015 015 0.20 I3 5 5 0.5 108.0 0 147 350 M 5
800 o 015 021 4 “ 48 CM(lE) [0 053 500 00 |00 00 (M
A0 0% 0.2 027 55 &5 T
1500 03 03 0 1it 10 1it 0. 500 400|047 300 Mél
Torl 1o 1o Lo =243 =9 =220 0.25 500 00 |1 o0 [Mas
Weight

P LT T 5 03 B0 500|247 o [Me
Modulus Table 5: Cement mortar proportions used in the experiments
Average Fineness Modulus=235 . A )
B. Brick masonry units using FRM:

Table 4: Sieve analysis of different type of sand

A. Mortar cubes:

Mortar cubes were prepared and tested to recognize the result
of different mortar proportions on compressive strength.. 3
Samples are prepared for each proportion. 353.3 cc is
approximated the volume of materials required for preparing
a sample 50 cm? specimen. A total of 96 specimens were cast
and for each proportion, 3 specimens are tested at 7 and 28

I1l. EXPERIMENTS

days a per the details given in Table.

Fig. 1: mortar cube

The cement: sand ratio in this study was constrained to 1:4
and 1:6. In all the units leveling is done by spirit level. right
angles are maintained.5 layers of brick masonary is done.
Three specimens were tested under each condition and Table
4.1 shows the average compressive strength and variation for
th'e different cases for 7 days and 28 days respectively

Fig. 2: Brick masonary

3. | Types OF | Frst Ultirnate Mortar Brick Ebwp
No. | Unit Crackin | Compressiv | Compressiv | Crushing

z e J3ength|e Strength | Strengthfh

Strength | (fowp) Mpa | fmk) FiMPa

{fery
1 BMUCED |04 13 49 156 014
2 BMUCEl |11 2 6.2 158 0.2
3 |BMUCEZ |05 1.6 6.1 156 0.18
4 BMUC40 |08 2.1 18.23 156 012
5 BMUC4L |15 2.9 mn4 156 0.18
g BMUC4Z |13 7 212 156 0.14

Table 6: Compressive strength for masonry units
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IV. CONCLUSION AND FUTURE SCOPE

The BM-Us were tested in compression and shear. From the
compressive test it was found that, compressive strength of
masonry units with FRM is 15 to 20 % more than plain mortar
specimens. the effect of using FRM in brick masonry, using
appropriately designed brick masonry units (BMUSs) using
CM (1:4) and CM (1:6) with 0%, 011%, and 0.25% of fiber
content is studied. The specimens without fiber failed soon
after the development of crack and indicate a brittle failure.
Just after the peak load, the load carrying capacity was lost
completely. The crack traverses completely through the
bricks and the mortar. But the specimens with different fiber
contents resist load even after the development of cracks, due
to the transfer of load from matrix to the fibers bridging
across the cracks.

Studies in the aftermath of recent earthquakes have
shown that failure of brick masonry building caused
enormous loss of life and property, with the failure of the
mortar joints very prominent. Now, with brick masonry
buildings being the mainstay of the Indian housing and
building sector at large, it is important that we find out ways
and means to improve the performance of such buildings
under an earthquake load. For that we have to improve their
lateral load carrying capacity and ductility. One of the options
available to engineers is to improve the performance of
masonary structures.
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