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Introduction

The use of waste materials in geotechnics is very important. Waste materials can be harmful
to the environment, but they can be useful for reinforcing and also rehabilitating soils. This
aspect of geo-environmental engineering has been widely considered in all countries like
Iran. Many laboratory and numerical studies and also in a limited area, field studies are
being carried out all over the world. Amelsakhi used scrap tires to reinforce the sand. Their
studies show that the use of this waste material can increase the cohesion and also the
internal soil friction angle of the mixed sand with different waste tire shreds in percent [1].
They continue their laboratory study by using 30*30 centimeter direct shear test and CBR
test to refine the optimum aspect ratio size of tyre shreds which has the highest effect in
strengthening the sand mixed with this waste material [2]. Kobayashi et al. used the chalk
waste material in silt and also in sand. Their study showed that the use of this waste material
in sand can be more effective compared to the use of chalk waste material in silt. Another
important result obtained in this study showed that the curing time and also the water
content are important factors affecting the results [11].

Method

The waste concrete material is used in this study in order to reinforce the sand in the soil.
The effect of this waste material on the cohesion, internal soil friction angle and behavior of
sand reinforced with waste concrete material is investigated using the 30*30 centimeter
direct shear test. This research is a laboratory study for the improvement of the geotechnical
properties of sandy soils. Concrete waste with a grain size of 1.2 to 1 inch was used for this
purpose. The effect on dry sandy soils in two loose and dense states was investigated using
concrete waste in percentages of 0, 10, 20 and 30 by weight. To investigate the effect of
sand density on shear strength parameters, loose and dense sand are used.

Results

Based on the results of the direct cutting test, the addition of concrete waste has increased
the shear strength and the internal friction angle of the soil; The loose samples made with
30% of concrete waste had the greatest effect, so adding 30% of concrete waste to loose
sand increased the internal friction angle of the soil by 32% .Also, adding 10% of concrete
waste to dense sand increased the internal friction angle of the soil by 4%. The obtained
results show that the density of the sand is an important parameter that affects the behavior
of the reinforced sand using waste concrete material.

Conclusions
The use of waste concrete material to reinforce the sand has a positive environmental

impact. In addition, the use of this waste material can increase the cohesion and internal soil
friction angle of the mixed sand-waste concrete. The main reason for the increase in soil
parameters is the interlock effect, which we call in two parts; cohesion and internal soil
friction angle. The most important aspect of these extensive laboratory tests is that they
show that waste concrete materials can be used for soil reinforcement and can be used in
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many civil engineering projects in the field of geotechnics.
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