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Abstract

Mechanical properties of plastic concrete containing Kaolinite, Metakayolin and
Polypropylene fibers

Shahram Lotfahmadi

Natural soil in project’s site are not always suitable for use and may occur considerable subsidence by
putting load on poor soil, Strengthening the weak and poor soils to use as gable, foundations , road beds
,dams , ... For createing a custom configuration properties of soil is a necessity. The phenomenon of fiber
usage in promoting behavioral characteristics of various materials is an old idea and the possibility of
making and using deformable concrete in structural members is always considered by researchers. On the
other hand the use of plastic concrete as a filler and deformable material is common in the manufacturing
industry. The reason it is named plastic concrete is because of'it’s high plasticity and excessive deformation.
Low modulus of elasticity, excessive deformation and low permeability is the main requirements of the
plastic concrete and it is also necessary that plastic concrete have sufficient strength to withstand the loads.
The main objectives of this study is to investigate the performance of kaolinite and metakaolin as an
alternative replacement of bentonite and the influence of polypropylene fibers in plastic concrete and using
it as a structural member. But according to the the low compressive strength of plastic concrete we have
tried to reduce the ratio of water to cementitious materials to reach the minimum strength needed for
structural members. Moreover an investigation in technical resources indicates that the use of silica fume
and metakaolin in ordinary concrete has a major impact in increasing the compressive strength of concrete.
Since the plastic concrete can withstand more deformation than ordinary concrete using this type of concrete
in structures can reduce the damage during the earthquake. In the present study the influence of 30.5, 35.1,
38.12 and 41.17 kg/m® of kaolinite and metakaolin and different Volume percentages of 0.1, 0.15, 0.2 and
0.25 for polypropylene fibers has been investigated

Results of experiments show that 38.12 kg/m?* metakaolin and kaolinite (50:50 mixture of metakaolin and
kaolinite) is the optimal value and it improves the compressive, tensile and flexural strength,increases the
moduls of elasticity and decreases the plasticity. Replacing silica fume with cement has led to water
absorption reduction and adding kaolinite, metakaolin and silica fume will continue the water absorption.
Results showed an inverse relationship between the amount of shrinkage phenomenon and the consumption
of pozzolans. Addition of polypropylene fibers improved the tensile strength and dropped the compressive
strength of plastic concrete. Employing more than 0.2 percent of fibers decreases the flexural strength.
Presence of 0.1% polypropylene fibers in plastics concrete, containing kaolinite increases the modulus of
elasticity and adding more percentage of fibers will decrease the elastic modulus. Results of testing
hardened concrete including compressive strength, tensile strength, modulus of elasticity, water absorption
and shrinkage has been studied in all mixing designs.Moreover SEM has been done on some selected
samples.

Key words: Plastic concrete, kaolinite, metakaolin, polypropylene fibers, mechanical properties



el L=2



