Unit processes identification of maintenance
on rigid and flexible pavement of local road
Introduction
Maintenance and rehabilitation are stages in the life cycle of flexible pavement which contribute to the impact on the environment.
The stages of maintenance and rehabilitation activities produce emissions. To identify and estimate the impacts resulting from the
road maintenance and rehabilitation process, an analysis or approach is needed to calculate how much energy consumption and
emissions produced, which hotspots, process units produce the most emissions. The results obtained later can be used for decision
making from implementing party or government policies to reduce the environmental impact. This paper aimed to identify the unit
processes of the maintenance and rehabilitation of rigid and flexible pavement and to analyze the amount of GHG during this
process.

Material and Methods
One approach to estimate emissions produced was the life cycle assessment (LCA) approach. Life Cycle Assessment is an approach to find out the impact that results from a
particular product. This research was carried out based on a case study of the maintenance of a rigid and flexible road construction. The Life Cycle Assessment method was
applied to find out the hotspot point in each process unit that produces the most greenhouse gas emissions. The output of greenhouse gas emissions generated from each
process from each stage was then converted to kg CO2 eq units using TRACI 2.1 conversion data. From the value of these emissions, it can be concluded the processes and
stages of construction which produced the highest emissions (hotspots)
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The results of the calculation of GHG emissions from this case study were GHG emissions were produced for a
period of road maintenance, which ranges from 1,000 to 2,000 kg CO2 e for rigid pavements, and 2,000 to 3,000
kg CO2 e for flexible pavements. In contrast to the emissions at the construction stage which is only done once,
total emissions at the maintenance stage need to be taken into account during the service life. The availability of
road conditions models will greatly support decision making, when a pavement needs to be maintained. Pramono
in 2016 conducted research on road maintenance modelling based on the value of surface distress index (SDI) on
city roads. The modelling results showed that there were 8 routine maintenance activities in 10 years. Considering
that 2 case studies of flexible pavement were also local road with similar type of maintenance, the similar model
can be developed providing that the SDI data of these two roads are available. Futhermore, the total emissions at
the maintenance stage during their service life can be determined.
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Unit processes of GHG emission release of maintenances on rigid and flexible pavement are site condition survey, the
production of material, transportation material to mixing plant, processing in the mixing plant, transportation to site, and
usage of equipment for each maintenance activity. From the results of the analysis that has been carried out in rigid
pavement maintenance activities, there were 3 processes units which released the highest GHG emissions, namely the
asphalt transport process unit to AMP, transport of cement to batching plans, and cement processing. In flexible
pavement maintenance activities, the process unit that released the highest GHG emissions were unit of the process of
transporting asphalt material to AMP, transportation aggregate to AMP, and transportation to site.
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