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ABSTRACT

that they are thin and the steel reinforcement is di
and alumina as the main constituents, fly as

to use geopolymer
ment flat roofing units.

grtar, Wire mesh, flexural behaviour

y activation of a solid alumino-silicate source material with

ion and aided by heat. These binders have been reported to

achieve high € rength and better durability as compared to Ordinary Portland cement

nd for concrete as construction material is on the increase so as the

production of cemeg® The production of cement is increasing about 3% annually. Therefore,

an attempt has been made in the present investigation to study the strength characteristics of

Ferro cement roof slabs prepared using geopolymer mortar considering fly ash as source
material and NaOH + Na,SiO; (both in solution form) as alkaline activator.
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2. EXPERIMENTAL PROGRAM

2.1 Material Used

In this project, we have used Portland pozzolona Cement, Fine aggregate, Fly ash for
manufacturing the precast Ferro cement slabs. The Fly ash is collected from Neyveli Thermal
power station.

2.2 Cement
Portland Pozzolona Cement (PPC) having a specific g 3.08 and fineness
modulus of 2% was made use of, in the casting of the specirg
2.3 Fine aggregate
Sand is an important ingredient of mortar. The sand
of silica. The fine aggregate (sand) used was clea
Sieve to remove all pebbles.

2.4 Fly Ash

Class F dry Fly ash which is shown
from Neyveli Thermal power station of Tamiln
of in the casting of the specimens.

2.5 Mesh
Mesh consists of semi-
other flexible/dugtile material. I ! 8 types of meshes for reinforcement,
exagonal mesh. The size and diameter

Sodium ate in the form of solution supplied by Salfa Industries, Madurai was
used in the prepardlion of alkaline activator. The chemical composition of Sodium silicate
solution is as follows: 14.7%, of Na20, 29.4% of SiO2 and 55.9% of water by mass.

2.8 Water

Distilled water was used for the preparation of sodium hydroxide solution and for
the extra water to achieve workability
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2.9 PARAMETERS USED
The following parameters were adopted in this study,
»  Types of meshes used were Welded wire mesh, Cross linked mesh and Hexagonal
mesh.
>  Numbers of layers used were Single layer and Double layers.
»  Mix ratio adopted were 1:2 and 1:1.3
»  Quantities of fly ash and cement used in two ratio’s were (in GP mortar 100% Fly
ash & 0%Cement, and in GP Composite mortar 90% Fly ash & 10% Cement)

3. MIX DESIGN

3.1 Mix design for GP mortar of ratio 1:2 for 1m?

3.2 Mix design for GP composite mortar of ratio
3.1 Details of mix p

Constituerfs

Fly ash

Alkaline
activator

lons for a 1:2 GP Composite Mortar

Composition in
kg/m®

569.12

Cement 63.235

Fine Aggregate 1264.70

Alkaline 252.93
activator

2. DETAILS OF TEST SPECIMENS
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Experimental study on ferrocement slabs with various layers of meshes was carried
out to evaluate the flexural strength. Flexure strength of the slabs was found by conducting
Flexure test in Universal testing machine of 1000kN capacity.

4. DETAILS OF THE SLAB

The size of the slab is 1m x 0.3m x 0.02m. Mix ratios used were 1:2

4.1 Number of specimens for 1:2 mix ratios
S.No | Type of | No.of.layers
mesh

Single

Welded
wire mesh

Single

Double

PECIMENS

The slab m re used of standard size 1000mm x 300mm x 20mm, which is made
up of wooden plankg” All the faces of the wooden mould are nailed with internal angle of 90°.

5.3 Preparation of alkaline activator solution

Ratio used between Fly ash and alkaline liquid (mixture of NaOH and Na,Sios) is
1:0.4. Ratio used between NaOH and Na,Sios is 1:2.5. Based on the molarity, 12M NaOH of
mass 240gms was taken and it was make-up in 500ml make-up flask. Then weighed in a
weighing balance and 2.5 times of NaOH which gives the weight of Na,SiO3. Then solution
should be shaken well and kept in an ambient temperature for a day before casting.
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5.4 Mixing

Through mixing of material is essential for production of uniform course. The mixing
should ensure that the mass homogenous, uniform in colour and consistency. As the mixing
cannot be thorough, it is desirable to add 5% of water. The mixing was done manually
because of using alkaline solution for binding property of fly ash. The usage of alkaline
solution makes the mix homogenous, uniform and with little flow ability to get good binding.

5.5 Pouring of geopolymer mortar mix
After mixing, the moulds are filled immediately by po ly ash paste inside.
] g trowel and then
irst layers is kept
of mesh, abqve
tion

entrapped air the mix.
5.6 Curing

the most common test conducted on hardened mortar
perform, and partly because most of the desirable

Avg.
Compressi
Ve strength

(N/mm?)

Weigh Compressi
t ve strength
(gms) (N/mm?)

725 2.6
738 3.0
698 3.1
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6.2 Compressive strength of mortar cubes for mix ratio 1:2 GP Composite Mortar after
7 days

Compressi Avg.
ve Compressi
strength e strength
(N/mm?) | (N/mm?)

Weigh | Loa
t d
(gms) | (kN)

707 | 68.5 12.5
722 | 69.5 12.9
692 | 66.5 12.3

10 1:2 GP Composite Mortar after

Avg.
Compressive
strength
(N/mm?)

Compressive
strength
(N/mm?)

17.3
15.60
13.40

15.43

[l
=
|

15.43 ®WGP Mortar
9.75

= Com pressive;

7 davs 28 davs

6.5 7" day & 28™ day strength for ratio 1:2
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6.6 FLEXURAL STRENGTH OF FERROCEMENT SLABS

Procedure
1. After finishing the slabs, they were prepared for flexural testing which is of size
1000x300mm with thickness of 20mm.
2. The slab was placed in universal Testing Machine (UTM) and then deflectometer was
also made to touch in contact with the surface of the slab to get deflection values.
3. Then, the load was applied at a uniform rate until the slab gets failed.
4. The load and corresponding deflection was noted down

Ultimate | First
Load crack
(kN) load
(kN)

GP Mortar 1:2 1.250 0.900
2 GPCMortar | 1:2 2.050 1.200

Table 7.2 Ultimate loads of Welded mesh (Double |

S.No | Type of Mix | Ultimate | First
mix ratio Load crack
(kN) load
(kN)
GP Mortar : 2.400 0.300

GPC : 3.000 1.000
Mortar
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Table 7.3 Ultimate loads of Cross linked mesh (Single layer)

Mix
rati
0

S. | Type of mix
No

Ultimat
e Load
(kN)

First
crack
load (kN)

GP Mortar 1:2

1.40

0.650

GPC Mortar 1:2

1.65

0.350

GP Mortar

GPC
Mortar

Table 7.5

timate loads of Hexag0

Mix
ratio

S. mix
No

1 G or 1:

Load
(k

load (kN)

75

0.300

2 GP rtar | 1:2

0.75

0.300

Ultimate |

Type of
mix

Ultimate
Load
(kN)

First
crack
load
(kN)

GP
Mortar

1.0

0.650

GPC
Mortar

0.500

ds of Hexagonal mesh (Double layers)
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7.1 Ultimate load for ratj
Slabs after testing
Here by, we are showing the deflected shagls of few
arranged one by one.

Fig 7&Deflected s;apes of Slabs

BETWEEN GEOPOLYMER SLAB VS
POS&ITE SLAB

ercentage increase in Ultimate load

Mix | Typeof | No.of Percentage
Ratio mesh layers | increase

1:2 |Welded 1 64
1:2 |Welded 2 25

1:2 | Cross 1 17
linked

1:2 | Cross
linked

1:2 | Hexagonal

1:2 | Hexagonal
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Increase percantnge (*s)

B
o

ratio increase

1:2
Mortar
1:2 | GPC

Mortar

Hexagonal

Hexagonal

Percentage Increase (%)
5
H

s Ratio 1:2

8.2 Percentage increase in load for 2 layers slabs with respect to single layer
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9. DISCUSSION OF TEST RESULTS

The parameters that had been investigated in this study are the effect of number of mesh
layers on the ultimate load. The test results of the samples at the age of 28 days are presented
in above results. Different types of meshes for same mix ratio. The Table 8.1 shows the gain
in the ultimate Load when the number of layers of mesh is increased from one to two for
different types of meshes for same mix ratio.

Results on ultimate load of ferrocement slabs
With respect to GP Mortar, the percentage inc

sh increases from one
Mortar

1.Shah C.B. and hul Shah, 2007, Exploration of Geopolymer mortar and concrete in
Indian Scenario.

2.Rangan B V and N A Llyod, Geopolymer Concrete with Fly Ash.

3.Andal L and Palanichamy M S, Strength and durability of polymer and fly ash Modified
ferrocement roofing / flooring elements.

4.Boshra Aboul-Anenl, Ahmed EI-Shafey, and Mostafa EI-Shami, Experimental and
analytical model of ferrocement slabs.

94

INTERNATIONAL JOURNAL OF ADVANCES IN ENGINEERING RESEARCH




International Journal of Advances in Engineering Research http://www.ijaer.com

(NAER) 2016, Vol. No. 11, Issue No. IV, April e-1SSN: 2231-5152, p-1SSN: 2454-1796

5.Djwantoro HARDJITO and Shaw Shen, FUNG, 2008, Fly Ash-Based Geopolymer Mortar
Incorporating Bottom Ash.

6.S.Vaidya, E.l.Diaz and E.N.Allouche, 2011, Experimental evaluation of self-cure
Geopolymer concrete for mass pour application.

7.Suresh Thokchom, Dr.Partha Ghosh and Dr. Somnath Ghosh, 2008, Acid Resistance of Fly
ash based Geopolymer mortars.

INTERNATIONAL JOURNAL OF ADVANCES IN ENGINEERING RESEARCH




