Joint transportation research program
Principal Investigators: Ananth V. Iyer, Purdue University, aiyer@purdue.edu, 765.494.4514
Steven R. Dunlop, dunlops@purdue.edu, 765.494.7800
Program Office: jtrp@purdue.edu, 765.494.6508, www.purdue.edu/jtrp
Sponsor: Indiana Department of Transportation, 765.463.1521
SPR-4229

2019

Cost-Effectiveness of Constructing Minimal
Shelter to Store INDOT Equipment
(Weather Protection)
Introduction
This project is an analysis of the weathering impact on
Indiana Department of Transportation (INDOT) snowplow trucks and the rationality of storing them indoors
versus leaving them outdoors. This project was conducted to determine (1) what costs could be saved by
moving from outdoor to indoor storage and (2) the efficiency of INDOT-owned snowplow trucks, which are
used throughout the state of Indiana for various purposes year-round. This project focused on the winter
season since most weathering costs are incurred then.
After analyzing the weathering impacts on snowplow
trucks, the maintenance difference between indoor- and
outdoor-stored vehicles, and other findings, the project group completed a net present value analysis and
a JaamSim simulation model to allow INDOT to more
easily determine whether indoor shelters should be
implemented.

Findings
Most INDOT vehicles are left outdoors for their lifespan.
Because of the weathering effects on these vehicles,
extra costs are incurred in maintenance, safety, and
labor hours. The project group began the research process by determining the weathering effects and delays
incurred by snowplows stored outdoors. The findings
were that weathering effects not only impact maintenance, safety, and labor costs but also decrease vehicle
lifespan due to corrosion and fissures.
Next, the project group focused on appropriate facility design to keep the equipment safe and regulated

while still reducing maintenance costs and increasing
productivity. The project group compiled information on
four main structure types: prefabricated, panelized, conventional method, and temporary. The structure type
chosen would depend on the number of trucks to be
stored, and whether they would be stored year-round.
Aside from labor hours and gasoline, regular maintenance costs are the highest costs incurred during the
lifespan of a snowplow truck. During the winter months,
plow trucks experience intense temperature changes
and are regularly in contact with salt, which causes
corrosion in metal pieces and parts. Our research indicated that indoor storage can reduce maintenance
costs by more than 20% and also reduce the impacts of
corrosion. With snowplows costing upward of $125,000
apiece, this is significant.
The JaamSim simulation model gauges the impact
of shelter on truck performance. The model studies
the maintenance and service cycle of trucks in one
facility (50 trucks) to understand the impact of the

shelter on performance and eﬃciency. The model
found that the average number of sheltered trucks ready
to be put into service was ~41 compared to an average
of ~36 for trucks stored outdoors. This indicates that
better service with high readiness for emergency can
be provided, or the number of actively used vehicles
can be reduced.

Implementation
This project can be used to benchmark equipment lot
sizes and help INDOT determine whether implementing
an indoor storage facility would be eﬃcient. The findings
show the impact of weathering on snowplow trucks,
maintenance cost reductions associated with sheltered
vehicles, and the payback period from building a shelter
facility.
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