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ABSTRACT
Due to the need to find new sources of building materials, this need led to investigate
the use of waste material resulting from the manufacture of coarse aggregate as fine
aggregate. This paper investigates using of waste material from two different rock
crushers and known well graded sand from Zliten quarry as a reference in concrete,
The three fine aggregate properties from the three sources were studied and concrete
was produced. Concrete was produced using w/c ratios 0.5, 0.55 and 0.6. Fresh

concrete workability and compressive strength at 28 days were tested. From the test
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results fresh concrete was within the range of specifications and concrete strength was
also good at 28 days. However the best results were achieved by using Zliten sand the
other waste sands results in good result and another trial was done by mixing Zliten
sand and waste sand and gave a very good result This proves that waste sand in
crushing aggregate plants can be used in the production of concrete and this will
protect the environment and find new sources of fine aggregate.

Keywords: aggregate crushers, concrete, fine aggregate, compressive strength, slump.

Introduction

Due to the high consumption for building materials especially in concrete production
like houses, bridges, dams etc., it was necessary to search for new sources of local
materials to achieve these needs, and because the aggregate occupies more than 75%
of concrete weight Neville and Brooks (2010), that will help in minimizing concrete
cost if the appropriate source is found locally. Fine aggregate from natural sources in
Libya is decreasing annually especially that meets the specifications and its price is
increasing gradually. In recent years many investigations have come and started using
waste materials in concrete production because of many advantages like
environmental protection and minimize concrete cost in general. Elazhary et al (2013)
and Alamin et. Al.(2018) have investigated using the damaged buildings as an
aggregate in concrete production, and they proved its advantages in getting good
strength. Ganaw et. al. (2019) also investigated the use of waste floor tiles from local
factories as coarse aggregate and resulted in good properties of concrete. In specific to
the use of waste material from aggregate crushers, Mansour et. al. (2004) were
investigated the use of material as fine aggregate in concrete production and proved
that fines can be used up to 20% but should not be a clay. Fareed (2010) was replaced
part of cement up to 15 % with fine material from waste crushed aggregate and

concluded that good setting times were get and designed concrete strength was
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resulted in the desired range. It is obviously that using waste materials from aggregate
crushing plants in concrete will be one of the best solutions to help in both, finding
new sources of aggregate and protecting the environment as that will minimize

packing these waste materials in open land.
1. Strategy of the research.

As mentioned above, the paper investigates using of waste material from two different
rock crushers and known well graded sand from Zliten quarry, also Alhera sand was
mixed with Zliten sand and used as fourth sand. The four fine aggregate properties
from the three sources were studied and concrete was produced. Concrete was
produced using w/c ratios 0.5, 0.55 and 0.6. Fresh concrete workability and
compressive strength at 28 days were tested. All ingredients; fine aggregate, water,
cement and coarse aggregate were mixed in a normal concrete mixer. Slump test was
carried out immediately after mixing. After that, concrete casted in five cubes of
150mm for 24 hours, after that put in water and compressive strength was tested at 28

days.

2 - Materials and Methods

The used cement in the study was imported from Elethad Alaraby factory with setting
times, soundness, compressive strength at 28 days all are satisfying the specifications.
Water used was also suitable for concrete mixing, it was collected from the Alkhums
engineering faculty network.

All coarse aggregate used in the project was imported from local quarry near
Alkhums, its gradation was valid to be used in concrete production as shown in figure
1 and satisfying to the British standards BS 882-1992
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Figurel. Gradation of coarse aggregate

The used fine aggregate was collected from three sources: the first one was well

graded sand from Zliten quarries as shown in figure 2, (ZI), the second one was waste

material from the aggregate crusher plant from Alhera plant (Hi) and the third one was

also waste material from aggregate crusher at Alkhums (Kh). Finally Alhera sand was

mixed with Zliten (M ZI-Hi) and used in concrete production. The gradation of all

aggregates is compared with specifications and shown in Figure (2) and compared
with the British standards BS 882-1992.
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Figure 2. Gradation of used fine aggregates

3- Results and Discussion

3.1Fresh concrete test results The relation between a slump and water cement ratio is
showingin figure 3, it is clear that as the wi/c ratio increases the slump increases for all
samples, It is clear that the well graded S1(ZI) gave the highest slump followed by the
improved mixed sand S4(M ZI-Hi). However waste sand gave the lowest values but
still the concrete workable to be filled and compacted in their forms. Notice that, S3is
(Kh) and S4 is (Hi).
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Figure 3- Fresh concrete slump vs the wi/c ratio

3.2 Compressive strength test results: The relation between compressive strength
and w/c ratio is shown in figure 4. The classic relation is visible as the strength at 28
days decreases with the increase of w/c ratio for all samples, It is obvious that S1(ZI)
Is the best one and gave the highest strength with nearly 35MPa as well as the
improved S4(M ZI-Hi). The lowest values of strength were found by S3(Kh) with the
lowest strength but still higher than 20MPa. Notice that, S1is (ZI), S2is (Hi), S3is (Hi)
and S4is (M ZI-Hi).
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Figure 4 Compressive strength vs the w /c ratio at 28 days

4 Conclusions
From the investigation on using waste material aggregate plants as fine aggregate in

concrete production, it can be concluded that;

1. Waste material from aggregate crushing plants is not satisfying the needs of fine
aggregate gradation in concrete but their concrete compressive strength is above
20MPa and this is a promising result even without any sand improvement. On the
other hand, when waste sand mixed with well graded one strength jumped to nearly
35MPa.

2. Although the material is out of gradation from Alhera and Alkhums plants, fresh
concrete is within the needs of setting times and slump. The best results were come
from using Zliten sand followed by mixed one.

It is important to suggest the use of this material in concrete technology with some
care and needs to be investigated for durability purposes instead of throwing it in open

land, to protect the environment and help to fine alternative materials in local market.
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