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Abstract

Assessment of the effect of polypropylene fibers on physical and mechanical characteristics
of self-compacting concrete (SCC) with nano-SiQ, particles
Amirhasan Barzegar

In recent years the use of nano particles has gained enormous attention due to unique physical
and chemical properties of nano scale size materials. Among nano particles nano-sio; due to
pozzolanic reaction has a high potential to be used in concretes and it seems that application
of nano-sio, can provide further improvements in strength and durability of cement based
materials. Fiber reinforcement is often used as secondary reinforcement to increase both the
toughness and strength of brittle concretes. This research presents the results of experimental
investigation on the effect of polypropylene fiber (PP) on the physical and mechanical
properties of self-compacting concrete (SCC) containing nano-sio;. All the mixtures were
designed with the constant water/binder ratio of 0.43, a total binder content of 450 kg/m® and
also the slump flow diameter of all mixtures was kept constant at about 69+2cm by using the
superplasticizer at varying amounts. Fresh properties of the SCCs were tested for slump flow
diameter, V-funnel flow time and L-box height ratio. Furthermore the hardened properties of
the concretes including compressive, flexural strength and ultrasonic pulse velocity (UPV) at
7, 28 and 60 days were determined. The split tensile strength, modulus of elasticity and water
absorption tests were carried out at 28 days. The drying shrinkage of specimens was also
measured up to the age of 42 days. Scanning electron microscopy (SEM) was also conducted
to evaluate the effect of nano-sio, on microstructure of cement composites. Despite having
beneficial properties, SCCs containing active pozzolanic materials have poor performance in
the case of ductility. It seems that nano-sio, due to extremely fine size and high pozzolanic.
activity has a potential to provide better fiber/matrix bond. Results showed that nano-sio

significantly improved the strength and permeability of SCCs. Presence of nano-sio; enhanced
the polypropylene fibers effectiveness in improving concrete characteristics.

Key words: Self-Compacting concrete, Polypropylene fibers, Nano-SiO,  Mechanical
strength, shrinkage
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“ Scanning electron microscopy
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