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Abstract

Assessment of the effect of polypropylene fibers on physical and mechanical properties
of concrete containing nano-SiO,
Farzad Kheirkhah

Increscent of surface-volume ratio and other chemical and physical properties, have been seen
when the size of material decrease to nano-scale. As regard to enhancement of concrete
properties via nano-additions are opened new researches topics. Among nano particles, nano-
Si10; due to pozzolanic reaction has a high potential to be used in cementitious matrices.
Accordingly present study focuses on physical and mechanical properties of concretes
containing nano-Si0;. The influence of integrating nano-Si0; with silica fume and rice husk
ash on different properties of concretes was also investigated. The measured properties
included shrinkage and expansion (were measured up to the age of 42), ultra Pulse velocity,
water absorption (carried out at 28 days), compressive and flexural strengths (were
determined at 7 and 28 days). Especially in the case of compressive strength, concrete
containing active pozzolanic materials have effective performance. This compressive strength
increasing can decrease the ductility. Utilization of polypropylene fibers can be an economical
approach to overcome above matter. Therefore in the present study Polypropylene fibers were
integrated with concretes containing nano-SiO,. In the other hand the contribution of
polypropylene fibers to mechanical properties has been limited due to weak bond with
cementitious matrices. It seems that nano-SiO; due to extremely fine size and high pozzolanic
activity has a potential to provide better fiber/matrix bond. Hence in order to find out the
influence of matrix densification on effectiveness of fiber reinforcement the effect of
polypropylene fibers on characteristics of concrete containing nano-SiO, was studied and
results were compared to those of concrete without nano-SiO;. Results showed that nano-SiQ,
significantly improved the strength and the permeability of concretes. Presence of nano-SiO,
can prepare the way to enhance the polypropylene fibers effectiveness in improving concrete
characteristics.

Key words: Polypropylene fibers, Silica fume, Rice husk ash, Nano-SiO,
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