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1. Introduction

In this study, the fine weak materials replaced with different percentages of coarse aggregate to
provide the best resistance and load capacity for heavy construction in the area. For this purpose,
by using the Taguchi method and taking four classes of materials, different mixing of the materials
were determined, and large scale samples with dimensions 30%x30cm with the new material
compounds was obtained and they were tested. By cooperating neural networks and artificial
intelligence the most suitable mix designs and best resistance value determined.

2. Methodology
2.1. Description of the problem

A factory in the industrial zones of Arak to preparation the space for their devices and their
deployment have required suitable base that provide proper allowable bearing capacity. The study
area is weak silty fine-grained soils that are not capable of withstanding the loads. Also, due to the
vast area of construction operations (about 100,000 square meters) soil replacement or
excavation to the bedrock was not economic. Therefore, the issue of soil stabilization of soil by
adding coarse aggregate was raised.

In order to provide the resistance needed to meet the load and minimizing soil subsidence to
allowable limits, one of the best ways is that we can add coarse aggregate to the soil. This increase
should be done in a logical and clear method. Throughout all process, the results must be
evaluated and the best results will be reported.

2.2. Experimental study

In order to improve soil studied various percentages of coarse aggregate should be added to the
soil and then with different mixing soil strength parameters to be determined. It was attempted to
determine the optimum particle size of materials base on material size classification in four
categories which the changing of materials weight in each of these four levels is causing to have a
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new kind of materials. But since the GC can be more suitable materials and create greater bearing
capacity, percentage of coarse materials above 5mm in most compounds more than 50% selected
(Hsiao et al. 2015). The percentage of mixing materials are determined by using Taguchi statistical
method and are divided in four level that shown in Table 1. Finally, 25 different mix designs have
been identified.

Table 1. Classification of materials into four levels

Group D Group C Group B Group A
Soil £ 0.075 mm 0.075 < Soil <1mm 1 <Soil <5mm 5 < Soil £20mm
5% to 20% 3% to 8% 5% to 39% 34% to 75%

3. Conclusions

One way to improve the properties soil is replacements of changing aggregate mix (Carasca,
2016). This can improve the soil strength parameters. In this paper, based on the aggregation size,
soil materials divided into four groups and effect of aggregation is investigated. The results are
presented below.

- In this study, using the Taguchi method 25 experiment with different materials is planned.
These tests have been carried out by direct shear tests method with dimension box of 30x30cm.

- In order to better analyze the results the artificial network have been used. And the impact of
material aggregate change on soil resistance was evaluated. The results show that increasing of
coarse aggregate larger than 5 mm up to 55 percent will increase the friction angle. Increasing
more than 55 percent will reduce the friction angle. This decline may be due to the disorganization
in soil gradation curves.
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