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PROBLEM
According to the National Work Zone Safety Information Clearing House (https://www.
workzonesafety.org/), a total of 7,344 nationwide motor vehicle fatalities in highway 
construction or maintenance work zones were reported from 2005 to 2014. In Louisiana, 
155 motorists were killed in work zones during the same period of time. Between 2003 
and 2014, a nationwide total of 1,438 construction worker fatalities occurred in highway 
work zones, of which 21 were in Louisiana. If non-fatal injuries are also considered, the 
social and economic impact of work zone safety is much broader and more signifi cant.

A work zone is defi ned as an area of roads or highways where maintenance, construction 
or utility-work activities take place. Regardless of how well traffi  c control is planned, 
construction workers in highway work zones are particularly vulnerable because of the 
changing work environment, driver errors, weather and many other factors.  

Highway work zone safety issues related to motorists or workers have been studied 
extensively, but often separately, in diff erent contexts.  Examples of research on motorist 
safety in work zones include identifi cation of factors contributing to crashes (e.g., lane 
closures, construction intensity, length/duration of work zones, traffi  c conditions, driver 
behavior, and crash severity).  Current studies on worker safety in work zones are focused 
on implementing eff ective traffi  c control plans/devices, and providing better safety 
training.

Work zone safety analysis and prevention rely on data from crash reports.  However, 
it is often diffi  cult to generalize fi ndings based on such data, due to inconsistent 
reporting of crash information. Often, the cause of work zone fatalities or injuries is a 
combination of many factors including driving behavior, work zone confi guration, worker 
safety awareness, and weather. Considering that putting human subjects in potentially 
dangerous in-situ conditions for work zone safety research and training is risky and 
unethical, the project team proposes an integrated virtual environment for highway 
work zone safety research and training.

The objectives of this project are to determine the eff ectiveness of an integrated virtual 
environment as a means for studying highway work zone safety, and to evaluate the 
potential for incorporating the integrated virtual environment in Louisiana’s safety 
training.  The eff ectiveness of the integrated virtual environment will be determined by 
surrogate safety measures evaluating workers in work zones.  
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For more information about LTRC’s research program, please visit our Web site at www.ltrc.lsu.edu.

To achieve the stated objectives, the research team will integrate a driving simulator from the LSU 
Department of Civil Engineering with head mount display (HMD) devices and a treadmill for testing selected 
virtual work zone environments.  The tests will be designed to observe and study the behaviors of drivers and 
workers simultaneously 
in diff erent contexts 
(e.g., varied work zone 
confi gurations or weather 
conditions).  The driving 
simulator will be used to 
evaluate driver behavior 
and the HMD device/
treadmill will be used to 
evaluate worker behavior 
in the virtual environment.  
Subjects of both the driver 
role and the worker role 
will share the same virtual 
environment and respond 
to the same work zone 
situation.

Analysis of collected data 
will help the research 
team to better understand 
what factors contribute to the eff ectiveness of an integrated virtual environment for safety training and 
enhancement of safety awareness.

The successful implementation of the proposed virtual integration will provide a promising platform for work 
zone safety training. This is a critical step for improving safety of drivers and workers, given the high rate of 
fatalities and injuries in work zones.
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