RESEARCH IMPACT CASE STUDY

A tool to optimize

granular road
design for better
performance

PROBLEM

Granular roads are a vital part of Iowa’s transportation network,
covering over 71,000 miles and supporting rural-to-urban
connectivity. When designing these roads, however, county
engineers currently rely on methods that do not fully consider
critical factors such as material variability, traffic loads, and
environmental influences. As a result, granular roads frequently
experience surface deterioration, dust issues, rutting, and drainage
problems, leading to high maintenance costs and reduced
serviceability. To address this issue, researchers at Iowa State
University’s Institute for Transportation are developing an Excel-
based tool—Granular Roadway Analysis, Design, and Evaluation
System (GRADES)—that will support a practical, data-driven,
performance-based approach to granular road design.

PROJECT DESCRIPTION

To create the tool, the research team is identifying best practices
for granular roads in lowa, collecting granular road distress
data, evaluating the field performance of chemically stabilized
and unstabilized sections, developing prediction models, and
performing cost-effectiveness analyses. Based on the results of
these investigations, the research team is developing GRADES, a
decision-support system for county engineers and transportation
professionals. The tool will feature predictive models for
estimating service life, anticipating distress, and forecasting
maintenance frequency, enabling users to conduct performance-
based evaluations of design alternatives. GRADES will also
recommend optimal and minimum granular layer thicknesses,
support gradation optimization using locally available materials,
and assess the performance of both untreated and stabilized
road sections.

IMPACTS

The Towa Granular Road Structural Design Tool will feature a
user-friendly interface and training resources that will enable
quick adoption by county engineers, positioning it to significantly
enhance granular road design and maintenance across the state.

The tools systematic and data-driven approach will help
engineers make informed decisions that will ensure longer-
lasting and more cost-effective roadways. The deterioration
prediction models will enable engineers to anticipate potential
issues such as washboards, rutting, potholes, loose aggregates,
and dust, allowing for strategic maintenance planning rather
than costly reconstruction activities. This shift away from reactive
maintenance will not only result in cost savings at the local level
but also alleviate financial burdens on federal funding sources.

Moreover, the tool will facilitate consistent and standardized
design practices, reducing dependency on subjective, experience-
based approaches. At the same time, the ability to evaluate the
structural and environmental influences on road performance
will allow for a more tailored approach to granular road
construction, ensuring that local material availability and site-
specific conditions are taken into account.

Beyond ITowa, the tool is set to revolutionize the way granular
roads are managed across the federal and state transportation
agencies overseeing the country’s 1.3 million miles of unpaved
roads. The tool’s application can assist in better budget forecasting
for road maintenance, minimizing unexpected repair costs and
ultimately saving taxpayer dollars at both state and federal levels.

Pilot implementations planned in selected lowa counties will
quantify the tools effectiveness in real-world conditions for
legislators and county engineers, which will help secure funding
for broader statewide adoption. The success of this initiative in
lowa will also encourage widespread adoption in other states
and regions, ultimately supporting sustainable and resilient rural
transportation networks nationwide.
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