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ABSTRACT

Aim of Research :

The main objective of this study is to evaluate the effect of using local
by-product pozzolanic and local available nano materials and two types
of fibers in roller compacted concrete. Also, this study investigated the
deformations that happened on the pavement slabs as stress and
deflection on top, bottom, and depth, and under three types of loading :
center, edge and corner which rested on three types of soil with different
K values as 1.2, 2.4 and 4.2 kg/cm?®. Finally, a theoretical study regarding
some types of tested pavement slabs, were compared with the tested
results.

Scope of Research :

The experimental work of this study was divided into four phases as
follows : Phase one ; studied the effect of using selected by-product and
nano-materials with cement mortar on fresh and hardened properties.
Phase two ; investigated the production of GRCC including by-product
and/or nano-materials with and without fibers, Phase three ; studied the
structure behavior of different GRCC and GFRCC. Phase four ; discussed
the difference between tested RCC and theoretical study by (SAP)
computer software. This thesis was divided into seven chapters.

Research Conclusions :
e Using steel or polypropylene fibers by 1% as a partially cement
replacement in roller compacted concrete pavement slabs, resulted
in a significant improvement for all tested parameters in this study,

although, polypropylene fibrous slabs Provided an improvement
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more than steel fibrous slabs in deformed shape, crushing loads,
deformation values and strains at selected sections.

e Mix E5 with (5% MD. + 5% INC), was selected as an optimum
mix, as it reduced cement content by 10%. It is an available local
by-product material. It is improved RCC compressive strength by
13.4%, decreased both mix cost, and environmental pollution.

e Use of Polypropylene fiber in RCC, was better than non-fibrous
RCC, for all tested parameters. It was better than using steel fibers,
as at the same percentage, it gave a larger numbers of fibers,
achieving a good dispersion along slab dimensions, which, in
twins, made fiber cover all slab points. It also increased stress-
strain area and ductility, in addition to increasing the crushing load,

and had a lowes cost than steel fiber.

KEY WORDS : Rigid Pavement ; Roads ; Green Concrete ; Local

Byproducts ; Nano Materials.
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