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Abstract

This study is to investigate the effect of partially replacement of coarse aggregate by waste plastic and using the paper sludge as additive
material at concrete, on the hardened concrete properties and its impact on structural behavior of the reinforced concrete members (slab,
column, and beam). Plastics and paper are widely used in daily life in huge amounts. Both incineration and landfilling are options for disposing
of plastic and paper waste, but either one could be harmful to the environment. Therefore, reducing waste or increasing its value can reduce
pollution and reduce disposal costs. The variables of the experimental program include the ratio of waste plastic and paper sludge, the used
ratios for plastic and paper were (5%, 10%, and 15%) by volume. Hardened concrete properties were investigated for concrete include: flexural
strength, modulus of elasticity, and splitting tensile strength. For each structural reinforced member, the (Load — Deflection) curve has been
extracted. The study shows that the plastic waste negatively affects most of concrete properties. The research indicates that using waste plastic
in reinforced concrete members with percentage of (5% and 10%) by volume as a partially replacement of coarse aggregate giving acceptable
results. However, when adding (5%) by mixture volume of waste paper in reinforced concrete members, the load-deflection behavior and
ultimate load-bearing capacity have been improved. In general, using waste plastic and paper sludge in concrete mixtures lead to reduction in
ultimate load ranging between (4.62%-10.82%) for slab under point load, (4.85-18.99%) slab under distributed load, (3.72%-12.21%) column,

and (1.78%-7.16%) beam specimens respectively.
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1. Introduction

Currently, either burning or burying these plastic wastes
are the methods used to get rid of them. However, these cycles
are pricey, if thermosetting plastic waste can be reused, both
the consumption system's environmental impact and the cost
of these waste management cycles can be reduced [2]. In this
study, the first kind will be used. In concrete mixtures, plastic
aggregate is added as a partial replacement for coarse
aggregate (CA) or fine aggregate (FA). Plastic aggregates are
preferred for the production of lightweight concrete because
they generally have a lower bulk density than natural
aggregates [3]. In addition, numerous studies have reported
that plastic aggregates have a significant impact on a variety
of concrete properties, including fresh, physical, mechanical,
thermal, acoustic, and others. [4]. Al- Hadithi and Mustafa[5]
studied the effect of waste plastic fibers (PET) on the shear
behavior of seven reinforced concrete beams with that were
designed to fail in shear, the fibers percentages that were used
in this study are (0.25, 0.5, 0.75, 1,1.25 and 1.5)%. The shear
strength and absorbed energy of reinforced concrete beams
were increased with incorporating the plastic fibers in concrete
until the fibers percentage of (1%) that recorded increase in the
applied load about (8.54%). K.B. Osifala et al [6] investigated
the effect of waste plastic shreds on steel-concrete bond. From
the test results and analysis, the waste plastic shreds material
was found not to improve the bond resistance between
concrete and steel. However, though lower than normal

concrete, there was an increase in the bond resistance with
increase in the percent of plastic shreds. Batayneh et al. [7]
investigated how grinded plastic affected concrete slump.
With an increase in the proportion of plastic particles, the
slump decreased, and the slump dropped to 25% of the original
slump value with 0% plastic particle content for a replacement
of 20%. Choi et al. [8] studied the effects of polyethylene
terephthalate (PET) bottles lightweight aggregate (WPLA) on
the compressive strength of concrete. It can be seen that
compressive strength of concrete mixtures decreased with the
increase in PET aggregates. Soroushian et al. [9] Reported that
the incorporation of discrete reinforcement into concrete
resulted in a decrease in air permeability. S. B. Kim et al. [10]
investigated the deflection behavior of a reinforced concrete
beam containing varying amounts of PET fibers. Compared to
concrete specimens lacking fiber, specimens with fiber volume
fractions of 0.5 percent, 0.75%, and 1.0 percent experienced
increases in ultimate strength of 25 percent, 31 percent, and 32
percent, respectively, as well as increases in deflection of
seven, eight, and ten times, respectively. Al-Hadithi et al. [11]
investigated the impact resistance of concrete slabs using a
variety of volume percentage replacement ratios for waste
plastic fibers (originally derived from soft drink bottles). The
results revealed that all mixes containing waste plastic fibers
had significantly improved low-velocity impact resistance.
K.B. Osifala et al [12] studied the effect of plastic waste on the
bond between steel and concrete. The waste plastic shreds
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