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Innovative Partnerships 
Help Inventory  
Traffic Signs

(Above) Villanova University students are using a retro-
reflectometer to measure sign retroreflectivity and assigning 
numerical values to recommend whether a sign replacement  
is necessary. Photo: Dr. S. Park, Villanova University.

A win–win: University 
students gain real-world 
experience working on 
transportation projects with 
local public agencies that 
have limited resources.

by Seri Park, Leslie Myers McCarthy,  
John McFadden, and George Merritt
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coordination and level-of-service 
analyses, and the development of 
tools for managing infrastructure 
assets. To date, these academic ser-
vice projects have benefitted the 
Delaware Valley Regional Planning 
Commission and a handful of munici-
palities in southeastern Pennsylvania, 
specifically Radnor, Tredyffrin, Upper 
Darby, West Bradford, and West 
Pikeland Townships.

For example, Dylan White, a senior 
at Villanova University, is developing a 
comprehensive pavement manage-
ment database for Upper Darby 
Township using traditional condition 
inspection techniques and nonde-
structive testing with Villanova’s spec-
tral analysis surface wave equipment. 
White states, “Investigating the reli-
ability and accuracy of the nonde-
structive evaluation equipment is an 
exciting challenge with the potential 
to help municipalities reliably, quickly, 
and economically test their roadways.” 

Upon completion of the projects, 
students present their deliverables, 
which include written final reports 
describing results along with in-
ventory databases (such as traffic 
sign inventories and pavement 
management data) developed in 
Microsoft® Excel® for easy imple-
mentation by the townships. The 
deliverables also include recom-
mendations to the public agencies 
and other project stakeholders. 

Proposed Sign Inventory 
In the case of the collaboration to 
develop a sign inventory system, 
the goals were threefold. First, the 
partnership would result in the 
development of a database that 
would provide the municipalities 
with an inventory of their regula-
tory signs and retroreflectivity val-
ues. Second, the faculty at Villanova 
University would accomplish their 
mission of providing an opportunity 
for students to conduct state-of-
the-art, real-world research. Third, 
the students would gain first-hand 
experience working on a timely 
topic in the field of transportation 

These students are conducting 
traffic counts at an intersection as 
part of a traffic impact analysis for 
Radnor Township, PA.
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engineering in collaboration with 
partners in the public sector.

The objective was to develop a 
sign inventory system while also 
integrating traffic operational param-
eters, such as crash and exposure 
data, to explore criteria for prioritiz-
ing sign inspections when agencies 
are unable to collect data from the 
entire population of signs. In general, 
the process included three major 
steps: (1) assessing available resourc-
es, (2) establishing a tiered ranking 
system and identifying signs that play 
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categorization based on a compre-
hensive screening of the data. They 
assigned a crash frequency thresh-
old for each tier-level assignment 
specific to each jurisdiction, which 
was determined in conjunction 
with each agency through analyz-
ing the number of locations that 
produced different crash values. 

Using this approach, tier I repre-
sents the locations where signs are 
the primary source of traffic control 
and where the localized history of 
crashes exceeds a frequency thresh-
old selected by the agency. Thus, 
tier I assignments include regulatory 
signs at nonsignalized intersections. 
With this approach, public agen-
cies can focus on signs sequentially, 
ensuring that they inventory at the 
highest priority locations first. 

The numbers and types of traffic 
control devices, along with the road-
way functional classifications (lo-
cal, collector, or arterial roadways), 
contributed to determining a sign’s 
tier assignment. Thus, the agencies 
classified the signs as tier II or III 
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A student is using 
a retroreflectom-
eter to conduct 
field measure-
ments on this 
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