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    Top Research       
                 Innovations 
                   and Findings
Each year, the Texas Department of Transportation (TxDOT) selects Top Research Innovations and Findings 
for the past year. They are selected based on anticipated or already realized dividends to the department and the 
state. These dividends may be in terms of lives saved, more effi cient operations, improved services, and/or fi scal 
savings. 

Selecting top innovations and fi ndings allows us to identify, thank, and congratulate the university researchers 
who were responsible for these noteworthy achievements. We also recognize our TxDOT project directors and 
advisors who provided support and direction to these researchers. Identifying top research products has the 
added value of providing momentum to the implementation of these fi ndings.

Products from the research program include devices, machines, tools, materials, manuals, and software, while 
others are less tangible concepts, knowledge, or advice. These products affect virtually every area of TxDOT 
operations. Emphasis areas for research include construction, maintenance, pavements, structures, materials, 
geometric design, hydraulics, right-of-way, environmental considerations, transportation planning, and traffi c 
operations.

On the facing page is a listing of TxDOT’s Top Research Innovations and Findings for 2005. They are 
showcased individually on the pages that follow. On page 15 is a listing of Top Research Innovations and 
Findings for the past three years.



20052005 Top Research Innovations
And Findings Benefi ts

The observations mentioned above came from 31 paid 
cyclists – men and women between the ages of 18 and 
54 with varying levels of experience – riding at 24 
test sites in Austin, Houston, and San Antonio.  The University of Texas Center for Transportation Research (CTR) 
team worked extensively with the Texas Department of Transportation’s project monitoring committee to select 
appropriate retrofi t bikeways for testing.  At each test site, two video cameras were placed, in opposing directions, 
to capture the actions and reactions of cyclist and motorists.  To get “average” cyclists, CTR advertised in local 
newspapers (including school and university newsletters) and hired two cyclists for each day of testing.  The cyclists 
rode in a loop for 30 minutes at each test site.  The cameras were able to capture the behaviors of both motorists 
and cyclists in various scenarios.  Observations included motorist’s position within the roadway when there is not a 
cyclist present, and how motorist behavior changes when a cyclist is present. The behaviors of cyclists also changed 
when a motorist was present. 

CTR used these observations to build a model to predict the lateral positions of both cyclist and motorist when 
sharing a roadway.  The model is user friendly and requires only basic, easily obtainable roadway and traffi c data 
to produce results effectively.  One clear conclusion from the research was that designated bicycle lanes with 
appropriate roadway striping and signage operate much better than wide outside lanes for both cyclists and motorists, 
when the same amount of space is available (see photographs on opposite page).  Cyclists felt more comfortable 
riding in the designated bike lanes, with a larger buffer between their tires and the roadway’s curb, while motorists 
driving beside a designated bike lane with a cyclist present swerved less into the adjacent motor lane resulting in a 
substantial reduction in the degree and number of times motorists encroached into the adjacent motor lane.

Project - 0-5157:
Operational and 
Safety Impacts 
When Retrofi tting 
Bicycle Lanes

Model for Predicting
Operational and Safety Impacts 
When Retrofi tting Bicycle Lanes

Many metropolitan areas consider adding bicycle 
facilities to their roadways without changing the 
curb-to-curb width – a process referred to as a 
“retrofi t.” AASHTO’s Guide for the Development 
of Bicycle Facilities provides a range of design 
options potentially applicable to these retrofi ts, 
however, AASHTO does not provide evidence 
of the consequences for cyclists or motorists 
when choosing one option over another.  Project 
0-5157: Operational and Safety Impacts When 
Retrofi tting Bicycle Lanes sought to remedy this 
defi ciency with research,  extensive fi eld work and 
the creation of a quantitative Excel spreadsheet 
(created utilizing 8,000 observations of cyclists 
and motorists sharing Texas roadways). Observations taken from the fi eld video included: the lateral position

of the bicyclist (LPB) relative to the curb, the change in lateral
position of the motorist (CLP) in the course of passing the cyclist, and
whether or not the motorist encroached (ENCROACH?) into the adjacent
motor vehicle lane.
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The predictive model now exists as an easy-to-use
Microsoft Excel spreadsheet that allows the user to
input basic roadway and traffi c variables and generate

modeled expectations of a motorist and cyclist’s lateral position, the quantitative amount a motorist will swerve 
when passing a cyclist and the probability the motorist will encroach into the adjacent motor vehicle lane.  The most 
important measures used to create the Excel WorkBook/Model were developed from the analysis of widespread 
fi eld observations.  The Excel spreadsheet also uses the same inputs to produce a Bicycle Compatibility Index 
value – a measure developed for the Federal Highway Administration (FHWA) in 1998 to evaluate the desirability 
of travel along a roadway from the cyclist’s perspective.  A manual accompanying the Excel spreadsheet provides 
illustrated instructions for use, interpretation of results, an example application, and basic design considerations for 
both planned and retrofi t roadway proposals.  Together, these measures provide valuable information to designers, 
planners, and engineers considering on-street bicycle facilities.

(Pictured Left to right)
Research Supervisor:
Randy Machemehl, CTR
Research Assistant:
Ian Hallett, CTR 
Researcher:
David Luskin, CTR

Left to right: Typical cyclist and motorist lateral position on a 
wide outside lane (14ft wide outside lane) and typical cyclist and 
motorist lateral position on a roadway with a bicycle lane (10ft 
motor vehicle lane and 4ft bike lane)

(Pictured Left to Right)
Project Advisors: 
Ken Zigrang, SAT
Charles Gaskin, HOU
Teri Kaplan, HOU
Paul Douglas, TPP
Jenny Peterman, AUS
Project Director: 
Carol Nixon, HOU
Program Coordinator: 
Maria Burke, DES
Project Advisor: 
Paul Moon, PTN

For more information please contact:
Duncan Stewart, RTI, 512-465-7648
Randy Machemehl, CTR, 512-471-4541
Carol Nixon, HOU, 713-802-5301

(Not Pictured)
Project Advisor: Mark Farris, DAL
Researcher: Khali Persad, CTR

Benefi ts
The New Excel WorkBook and 
Bikeway Guide will:

• Supplement AASHTO’s Guide for the   
  Development of Bicycle Facilities.

• Provide a user friendly design tool   
  for evaluating both retrofi t and  
  planned on-street bikeways.

• Assist planners and engineers when 
  considering on-street bikeway options 
  in the design process.

• Provide a logical instrument for use   
  in developing comprehensive 
  bikeway plans.

• Aid in educating planners and 
  engineers about on-street bikeways 
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