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ABSTRACT

Aim of Research :

The aim of this thesis is to use local industrial wastes to produce
geopolymer concrete. Furthermore, the structural behavior of reinforced
slabs manufactured using geopolymer concrete tested at room
temperature and after exposure to elevated temperature.

Research Objectives :
The main objectives of the thesis may be summarized as follows:

Making a comprehensive investigation on the potential use of some
locally available solid wastes in Egypt to produce geopolymer concrete
fulfilling the relevant specifications. Solving the growing waste disposal
problem by using recycling technology for producing alternative building
materials to create a clean environment. Encouraging the use of
geopolymer concrete -type in building work as a valid alternative for
traditional concrete. Manufacturing of economic and environmental
geopolymer concrete without cement content. Also, to achieve good
physical and mechanical qualities, with the lowest possible energy and
material cost.

Conclusions :
The most important conclusions can be summarized as follows :

1. Geopolymer concrete can be used for concrete works in a similar
way to ordinary Portland cement concrete with slight change in the
mixing procedure i.e. preparation of alkaline solution needs
preparation 24hr prior to mixing. Also, a great care is required

while the used activators are a strong solution.
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2. Modulus of elasticity of geopolymer concrete specimens was
significantly lower than cement concrete at the same value of
compressive strength.

3. In case of unheated specimens, mixes 5 and 10 (20% F.A-10M
&12M) as a replacement to slag in the geopolymer concrete were
achieved better results than the use of slag only or metakaolin.

4. The increase in molarity of NaOH from 10 M to 12 M gradually
increased the compressive strength, flexure strength and splitting
tensile strength of geopolymer concrete.

5. The exposed samples to elevated temperature at 750°C decreased
the compressive strength, flexure strength, splitting tensile strength
and modulus of elasticity of all geopolymer mixes.

6. In all mixes, as the duration of heating exposure increased, the
mechanical properties decreased.

7. All mixes exhibited the same behavior of conventional concrete in
all mechanical properties except for modulus of elasticity (heated
and unheated).

8. All the heated slabs had almost the same pattern of cracking with
two major cracks at the loading points beside minor cracks
appeared on the surface.

9. The cost of production of GPC will become competitive for higher

grade concrete.

KEY WORDS : Reinforced Slabs ; Geopolymer Concrete ; Elevated

Temperature ; Sodium Hydroxide ; Molarity.
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