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Abstract - This paper presents the results of an investigation
aimed at behavioural approach of concrete prisms with
replacement of reinforcement by wire mesh in various grade of
concrete. To accomplish this objective, an experimental
program was conducted. The experimental program
comprised, casting and testing of forty-eight prisms of total
dimensions 500 X 100 X 100 mm and beam of
2000x100x200mm consisting of no layer, one layer, two layer
and three layer of 1.3mm thick welded wire mesh with spacing
between welded wire mesh is 22mm and concrete grades with
M20, M25, M30, M35. The results indicate that the use of wire
mesh layers slightly increases the ultimate flexural load. The
first crack load increased with the increase in the percentage of
mesh reinforcement and the mesh layer thickness.
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1. INTRODUCTION

Wire mesh is a construction material that proved to have
superior qualities of crack control, impact resistance, and
toughness, largely due to the close spacing and uniform
dispersion of reinforcement within the material®. One of the
main advantages of wire mesh is that it can be constructed
with a wide spectrum of qualities, properties, and cost,
according to customer’s demand and budget. The ACI
committee 549 published a general definition of wire mesh
states that ““Wire mesh is a type of thin wall reinforced
concrete commonly constructed of hydraulic cement mortar
reinforced with closely spaced layers of continuous and
relatively small size wire mesh, the mesh may be made of
metallic or other suitable materials’> (ACI 2006).Recently,
wire mesh has received attention as a potential building
material, especially for roofing of housing construction
(National Academy of Sciences 1973)” and has been used
for several applications (Naaman 2000)*®*°. Wire mesh has
received attention as a potential building material. Many
investigators have reported the physical and mechanical
properties of this material, and numerous test data are
available to define its performance (Naaman 1979;
Yogendran et al. 1987; Korany 1996)%.

The wire mesh has been used as sole construction material
and as a repair material. Al-Rifaei and Hassan (1994)"
presented the results of an experimental and theoretical
study of the behavior of channel shaped wire mesh one-way
bending elements. The results showed that this type of
elements can undergo large deflections before failure and is
suitable for construction of horizontally spanning unit for
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one-way bending. Fahmy et al. (2006, 2012)*° have used
wire mesh laminate for constructing sandwich and hollow
core precast panels for wall construction. Chandrasekhar
Rao et al. (2008)® reported the results of an experimental
study on the strength and behavioural aspects of voided wire
mesh channels for precast beams. Their test results dictated
drop in flexural strength of the voided channels as compared
with the solid ones. However, this drop is very negligible
compared to the decrease in the weight of the member.

Mays and Barnes (1995)" presented the results of an
experimental investigation to examine the feasibility of
using wire mesh as a low permeability cover layer to
reinforced concrete members located in environments,
where there is a high risk of reinforcement corrosion. They
found that the resistance to chloride penetration in
accelerated ageing tests was enhanced by using styrene
butadiene rubber or acrylic bond coat between the wire
mesh forms and the concrete. They also reported that this
protective cover could be precast and work as permanent
formwork for the concrete element.

They found the use of such permanent wire mesh formwork
gave an increase in strength of 15 % over conventional
reinforced concrete Singh et al. (1994) and Gregson and
Dickson (1994)" reported on the use of innovative
combination of wiremesh and reinforced concrete to
construct the distinctive exposed structure of the first floor
slab of the Schlumberger Cambridge Research building.
Fahmy et al. (1997a, 1997b, 1999)*°reported in the
literature the results of investigations aimed at using wire
mesh forrepairing reinforced concrete beams, slabs, and
columns?®. Their reported experimental results showed the
effectiveness of using the wire mesh laminates for repairing
these structural elements. This paper presents that the use of
wire mesh layers slightly increases the ultimate flexural
load and the first crack load increased with the increase in
the percentage of mesh reinforcement and the mesh layer
thickness.

Il. EXPERIMENTAL PROGRAMME

The experimental program of the present investigation
program comprised casting and testing of forty-eight beams
of total dimensions 500 X 100 X 100 mm and a beam of
2000x100x200mm consisting of no layer, one layer, two
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layer and three layer of welded wire mesh with 1.3mm thick
and spacing between welded wire mesh is 22mm. The
position of reinforced wire mesh is in compression zone,
spacing between the wire mesh is around 10mm each and
with cover thickness of 10mm.

The grades of concrete were used for casting prism
specimen are M20, M25, M30, M35. The following code
was used for the sample designation: the first letter defines
the type of mesh (W for welded wire mesh and E for
expanded steel mesh), the second letter defines the number
of reinforcing mesh layers (S for single layer D for double
layers and T for triple layers).

The forty-eight test prisms and 12 beams were divided into
four groups based on their concrete’s grade and each group
contained four sub groups based on their reinforcement
quantity. After casting and curing of test specimens the tests
are carried out.

111. MATERIAL

For casting of concrete generally used raw materials are
Cement, Fine aggregate (River sand), Coarse aggregate and
Water were used. Additionally Bio-medical waste was used
to investigate the effect on properties of concrete.

A. Cement

Ordinary Portland cement were used satisfying all the IS
requirements was used in making the concrete. The physical
properties of cement were specific gravity 3.15, Specific
area (m?/kg) 319.

B. Fine Aggregate

Sand i.e., fine aggregate obtained locally from nearest river
passing through 4.75 IS sieve having fineness modulus -
2.60& confirming to zone-11l1 as per IS: 383-1970. Its
specific gravity was 2.58 respectively.

C. Coarse Aggregate

20 mm Nominal size Graded aggregate having fineness
modulus — 3.92 & confirming to IS: 383-1970 specification.
The physical properties of CA were specific gravity 2.78,
Water absorption — 0.9%.

D. Wire Mesh

1.3mm thick welded wire mesh with spacing between
welded wire mesh is 22 mm.

1IV. MIX DESIGN

Mix design is a process of selecting suitable ingredients and
determining their relative proportions with the objective of
producing concrete of having certain minimum workability,
strength and durability as economically as possible.
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Reinforcement by Wire Mesh

TABLE | MIX RATIO

Grade Mix

M20 | 1:2.21:2.29:0.55
M25 | 1:2.01:2.02:05
M30 | 1:1.737:1.81:0.45
M35 | 1:1.46:1.58:04

V. CASTING

In the casting process, all the ingredients were first mixed in
dry condition, to the dry mix; calculated quantity of water
was added and thoroughly mixed to get a uniform mix.
Shuttering oil was applied on the inner face of plywood
mould and the reinforcement cage was compacted by
tamping rod as shown in Figure 3 calculated quantity of
water was added and thoroughly mixed to get a uniform
mix.

Fig. 1 Casting

VI. RESULTS AND DISCUSSION
The result of experimental investigation carried out to
determine Flexural strength, first crack load and are
discussed here in after.
A. Flexural Strength and First Crack Load
From this experiment, it is evident that the flexural strength
and first crack load of reinforced concrete made by using

wire mesh are increased with replacement level as shown in
Table 11, Table is given below,
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Fig. 2 Flexural Strength Graphical Representation
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TABLE Il FLEXURE STRENGTH

No. of Layers Flexure Strength
of Wire Mesh N/mm?

0 2.8
2.8
3.1
3.3
3.5
3.6
3.8
3.9
3.9

Mix

M 20

M 25

M 30

4.2

4.2
44
45

M 35
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C. First Crack Load

It was found that the value of the first-crack strength
depended upon the sensitivity of the load versus deflection
measurement system, and upon how "first crack” was
defined

TABLE IIl FIRST CRACK LOAD

No. of Layers | First Crack Load
of Wire Mesh N/mm?

0 2.8
2.8
3
3.1
3.5
3.6
35
3.6

Mix

M 20

M 25

M 30

M 35

WIN|P|O|lWINMNP[OJlW|INMN|P|IO[W[N|EF
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Fig. 3 First Crack Load Graphical Representation
VI1I. CONCLUSION

The experimental program of the present investigation
program comprised casting and testing of forty-eight beams
of total dimensions 500 X 100 X 100 mm consisting of no
layer, one layer, two layer and three layer of welded wire
mesh with 1.3mm thick and spacing between welded wire
mesh is 22mm. The position of reinforced wire mesh is in
compression zone, spacing between the wire mesh is around
10mm each and with cover thickness of 10mm. The grades
of concrete were used for casting prism specimen are M20,
M25, M30, M35. From this experiment, it is evident that the
flexural strength and first crack load of reinforced concrete
made by using wire mesh are increased with replacement
level. Abdel Tawab Alaa. (2006). Development of
permanent formwork for beams using wire mesh laminates,
P.H.D. Thesis submitted to Menoufia University, Egypt.
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