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2- Recycled concrete aggregate (RCA)
3- Construction and demolition work
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1- The waste and resources action programme (WRAP)
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1- Recycled aggregate (RA)
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1. Introduction

Pavement foundation layers play a crucial role in construction and in-service loads. Unbound subbase as a layer
of foundation can be constructed by natural and recycled materials. Over last two decades, sustainable development
has been a prominent issue in all infrastructures and need for sustainable highway design, construction, maintenance
and rehabilitation is becoming a priority for companies which work in highway industry. Each year, millions of
tonnes of construction waste are produced from old buildings demolishing, poor drainage kerbs and pavement
blocks renewal works, redesign or reconstruction of structures in Iran, which are carried to landfills placed outside
the cities.

The analysis of cost for demolishing, equipments and machineries, transportation and stockpiling showed that a
huge cost is enforced on the government construction budget [1]. Dwindling number of landfills, diminishing of
natural resources, increasing costs of extraction in quarries and transporting to the required projects on the one hand
and adverse environmental impacts of the extraction and disposal on the other hand persuade a developing country
such as Iran to take essential steps for recycling the construction and demolition wastes.

2. Methodology

There are two main documents governing highway works in Iran: (i) Iran Highway Asphalt Paving Code [2] and
(ii) Road General Technical Specifications [3]. The framework of these codes is based on the designations of
AASHTO and ASTM. The chapter dealing with subbase in Iranian codes recommends five grading types which all
must meet the requirements. In this research, Atterberg limits, SE, lose Angeles abrasion, CBR, soundness tests
were performed on NA and Recycled concrete aggregates (RCA) mixes. There is much experience in the use of
RAP as base and subbase material in Iran and extensive studies on these materials have been carried out. However,
the use of RCA in Iran is only in its infancy. For this reason, there is as yet no special code relevant to be developed
for the application of RCA. Therefore, for this research, the AASHTO specifications which cover the use of RCA
were used as an unbound granular subbase material.
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3. Results and discussion
The following results were found between RCA and NA and their mixes:

e From the point of view of Atterberg limits, the mixes of NA and RCA are non-plastic which is a perfect
property for subbase material.

e SE of all mixes is acceptable and 100%RCA had got the least undesirable dust with sand equivalent of
76%.

e The results of LAA test and degradation after compaction test showed that the subbase materials including
NA will show high resistance to fragmentation under traffic loads. Moreover all mixes met the
requirements of Iran Highway Asphalt Paving Code relating LAA test designation.

e The compaction test result proved that 100%NA had got higher MDD and lower OMC than those of other
mixes which were 2.12 gr/cm® and 7.78%, respectively.

e The results of unsoaked and soaked CBR demonstrated that the mixes including RCA had a better
performance in dry conditions than those of wet condition. 106% of unsoaked CBR of 100%RCA is very
noticeable property, but significant decrease in its CBR (27%) after immerging in water showed that
increment of moisture content in wet seasons weaken the subabse layer made with 100%RCA. The CBR
test results proved that all mixes are suitable under Iran Highway Asphalt Paving Code requirements for
shear strength.

e Durability test by saturated solution of sodium sulphate showed that replacing NA by RCA decreased
subbase resistance to freeze-thaw subject to weathering action. But, changing the procedure and solution to
magnesium sulphate gave more accurate durability results, so that the aggregate met the soundness
requirements.

4. Conclusions

Recycled aggregate is strongly advocated by the municipality of Tehran through motivating contractors to
setting up the central recycling plant, implementating a practice guidelines, and modifying the codes and regulations
in guiding the use of recycled aggregate. This research led the government to issue a master plan in recycle and
reuse of municipal waste for some of Iran’s metropolises, introducing some clauses to Highway Asphalt Paving
Code and application of these principles in major projects. This paper presented some of the experimental results of
an investigation on the application of recycled concrete and natural aggregates mixes as aggregate in unbound
subbase materials.
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