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Abstract

A monopanel is a system building which consists of two thin ferrocement block-like faces and thick
layer of low strength, density and cost polystyrene foam insulation between them as a core. The simple
structure idealization of monopanel system is that the core provides shear transfer between the faces that
provide flexural resistance. Transverse trusses made of steel bars. In flexural bars connected by inclined
steel bar forming trusses shape making an angle equal to 45° with the longitudinal bars. The core material
can be made of low cost and low density. This core provides the excellent thermal and sound insulation
properties.

The main object of this research is to present investigation on the behavior and load carrying
capacity of monopanel slabs. The experimental results show that effect of number of internal lacing,
number of layers of steel wire mesh in each of monopanel unit (one layer or two layer) . The experimental
nominal loads of monopanel slab specimens were compared with the results computed of the ACI-318 M-
08 code and save to use
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Introduction
The Monopanel structural building system is reinforced concrete that consists of two
thin ferrocement exterior skins and a thick layer of low strength and low density
polystyrene foam installed between the thin skins as a core. The simple structural
idealization of monopanel system is that the core provides flexural and compression
resistance. Ferrocement consists of a composite thin sheet of cement mortar, which
reinforced with a cage made of wire mesh, and steel skeletal bars .The thickness of the
composite thin sheet is about 15 mm for one layer and about 25 mm for two layer in each
side.

Ferrocement components can be cast in any shape using suitable moulds. In addition,
ferrocement requires only a few easily available materials including cement, sand, iron
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wire mesh and mild steel as skeletal bars in small amounts compared to reinforced
concrete.

Experimental Work

The materials used for constructing the monopanel slabs and describes the method
adopted in the preparation and testing of the monopanel structural elements. It also
includes details of the testing procedures.

Ordinary Portland cement type (I) manufactured in lraq designated as Kufa was
used throughout this investigation. It was stored in airtight plastic containers to avoid
the effect of dampness and to maintain uniform quality. The percentage oxide
composition and physical properties of the cement are conforming to the Iraqi
specification No. 5/1984.

Natural sand with maximum size of 2.36 mm was used in this investigation. It lies in
zone (3). The sand was separated by sieving; its grading satisfies the fine grading in
accordance with B.S. specification No0.882/1992 and the Iraqi specification
No0.45/1984. Results indicate that the sulfate content and the fine materials content are
within the requirements of the Iraqi specification N0.45/1984.

Two locally available types of reinforcement have been used in this investigation:

1- Skeletal steel bars with 3.4 mm diameter.
2- Galvanized square chicken wire mesh with 12 x12 mm opening
and with an average wire diameter of 0.8 mm.

A polystyrene foam with low density of (20.2 kg/m3) and low cost was used as a core
filling material.

Potable water has been used throughout this investigation for mixing and curing.
Mix Design:

The mix proportion was considered throughout the investigation. The sand and
cement were thoroughly mixed in aratio of one part by weight of cement to two parts
and half of sand (1:2.5). The water cement ratio used was 0.5. To establish the
mortar mechanical properties shown in Table (1), a number of control specimens
were cast and tested, three cylinders of 100 x 200 mm, three cubes of 50 x 50 x 50 mm
and three cylinders of 150 x300 mm were used to estimate the compressive
strength, the modulus of elasticity and the split tensile strength. Three prisms of 100 x
100 x 400 mm have been used to estimate the modulus of rapture. These tests were
in accordance with the British standard BS.1881 and the American standards
ASTM-C39, ASTM-C109, ASTM-C78 and ASTM -C469.

Table (1) Mechanical properties of mortar mix

Mix Tensile | Modulus of | Modulus of
proportion Compressive strength rupture elasticity
(Cement- | strength (MPa) (MPa) (MPa) (MPa)

Sand)
fc feu fet fr Em
1:2.5 19.55 | 24.66 1.87 2.55 22647
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Results of Monopanel slab Tests:

Six groups of Monopanel slab specimens with different dimensions were
cast. Table (2) shows the slab specimens details of group with 28 day age and wet
currying.

Table (2) Details of Monopanel slab specimen groups

Group Height Width | Length | Face thickness | No. of No. of wire

H(mm) B (mm) | L (mm) t(mm) lacing mesh layers
A 110 1000 1000 15 3 1
A, 110 1000 1000 15 5 1
A 110 1000 1000 15 9 1
B, 110 1000 1000 25 3 2
B, 110 1000 1000 25 5 2
Bj 110 1000 1000 25 9 2

In this research, the effect of some important parameters on the load carrying
capacity of monopanel slab specimens has been investigated. And The number
of wire mesh layers (one layer and two layers), and number of lacing were
considered. Fig.(1) shows the geometry of monopanel slab specimens.

Fia. (1) Geometrv details of monopnanel slab specimens
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The experimental work of the six Monopanel slabs groups was
divided into two groups (A and B). each group consisted of three different
monopanel slabs .The results included the measured failure loads, effect of
number of lacing trusses, effect of number of wire mesh layers, mid
span deflection, and failure modes. Table (3) shows the value of deflection at
different loading stages for all slabs specimens.

Table (3) Ultimate loads for monopanel slab specimens

Specimens | Experimental Theoretical Theory ultimate
name ultimate ultimate Paci load (kN) from Paci
load (KN) load (kN) from | Pgy, direction of mesh | Pgy,.
direction of mesh and lacing
reinforcement Reinforcement *
Only *
Ay 13 2.964 0.20 7.105 0.55
A, 17 2.964 0.18 9.852 0.58
As 22 2.964 0.14 13.77 0.63
B, 15 5.616 0.37 9.549 0.64
B, 20 5.616 0.28 12.156 0.61
B, 25 5.616 0.23 17.33 0.69

* Theoretical value was obtained according ACI-Code 318 M-08

According to the experimental results, when using one layer of reinforcement wire
mesh of each side for monopanel slab specimens, the central ultimate point load increases
by 30.08 percent and the central deflection at ultimate stage decreases by 13.85 percent if
the number of lacing increases from 3 to 5. In addition, if the number of lacing increases
from 5 to 9, the central ultimate point load increases by 29.41 percent and the central
deflection at ultimate stage decreases by 16.08 percent. While, when the number of lacing
increasing from three to nine, the central ultimate point load increases by 69.23 percent
and the central deflection at ultimate stage decreases by 27.71 percent.

Beside that, when the number of wire mesh layer in each side for monopanel slab
specimens increases from one to two, the central ultimate point load increases by 15.38
percent and the central deflection at ultimate stage decreases by 33.18 percent when the
number of lacing equals to three. While the central ultimate point load increases by 17.64
percent and the central deflection at ultimate stage decreases by 24.90 percent when the
number of lacing equal five. In addition, when the number of lacing equal to nine the
central ultimate point load increases by 13.63 percent and the central deflection at
ultimate stage decreases by 33.69 percent when number of layer of wire mesh increases
from 1 to 2 too .
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Moreover, when using two layer of reinforcement wire mesh of each side for
monopanel slab specimens, the central ultimate point load increases by 33.33 percent and
the central deflection at ultimate stage decreases by 3.18 percent if the number of lacing
increases from 3 to 5. In addition, if the number of lacing increases from 5 to 9, the
central ultimate point load increases by 25.0 percent and the central deflection at ultimate
stage decreases by 26.59 percent. While, when the number of lacing increases from three
to nine, the central ultimate point load increases to 66.66 percent and the central
deflection at ultimate stage decreases by 28.26 percent.

Figure (2) exhibits the central point load vs mid span deflection behavior obtained
at different loading stages for Monopanel slab specimens when using one layer of wire
mesh in each side of Monopanel slab specimens.

Also figure (3) explains the central point load vs mid span deflection behavior
obtained at different loading stages for Monopanel slab specimens when using two layer
of wire mesh in each side of Monopanel slab specimens.

While, Figure (4) present the crack pattern for Monopanel slab specimens for
different groups.

e e bl 1l

e e bl ) fkd

531



Journal of Babylon University/Engineering Sciences/ No.(2)/ Vol.(20): 2012

Fig. (4) Crack pattern for Monopanel slab specimens

Conclusions
Based on the results obtained from the experimental work, conducted in this research
the following conclusions:

1-The central ultimate point load increases by 69.23 percent when the number of lacing
increases from three to nine with using one layer of reinforcement wire mesh of
each side for monopanel slab specimens .

2- The central deflection at ultimate stage decreases by 27.71 percent when the number of
lacing increases from three to nine with using one layer of reinforcement wire mesh
of each side for monopanel slab specimens.

3- The central ultimate point load increases by 13.63 percent when the number of wire
mesh layer in each side for monopanel slab specimens increases from one to two
with number of lacing equal to nine.
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4- When the number of wire mesh layer in each side for monopanel slab specimens
increases from one to two with number of lacing equal to nine the central deflection
at ultimate stage decreases by 33.69 percent.

5- When using two layer of reinforcement wire mesh of each side for monopanel slab
specimens with increases the number of lacing from three to nine, the central
ultimate point load increases by 66.66 percent.

6- The central deflection at ultimate stage decreases by 28.26 percent with using two
layer of reinforcement wire mesh of each side for monopanel slab specimens and
the number of lacing increases from three to nine.

7- It can be noted that the ratio between the theoretical to the experimental ultimate load
in the direction of mesh reinforcement only is 0.2 with using one layer of wire mesh
while, when using two layer of wire mesh layer this ratio equal to 0.3 compared with
the ACI-code 318M-08 provisions requirements.

8- The ratio between the theoretical to the experimental ultimate load in the direction of
lacing and wire mesh reinforcement equals to 0.6 with using one layer of wire mesh
while, when using two layer of wire mesh layer this ratio equal to 0.7 compared with
the ACI-code 318M-08 provisions requirements.
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