
Preventing Struck-By Incidents: 
Learning by Experience
Welcome: G. Scott Earnest, PhD, PE, CSP, Associate Director for Construction, Office of Construction 
Safety & Health, NIOSH

Moderator: Bradley Sant, Senior Vice President, Safety and Education, American Road and 
Transportation Builders Association

Presented by:
 Kevin Carnahan, Regional Safety Manager, Granite Construction Co.
 Emmett Russell, Director of Safety (retired), International Union of Operating Engineers; Industry 

Master Instructor
 Jacob Ladd, Director, Wilmington Area Office, Occupational Safety and Health Administration



Work Zone 
Safety
B RADLEY  SANT



How Big is Our Problem?



Work Zone Fatalities are 
Increasing
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Why a National Stand-Down for the 
Construction Industry?
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STRUCK-BY OBJECT OR 
EQUIPMENT
FATALITIES

Construction

Source: CPWR Data Reports on BLS data for fatal injuries in both private and public sector construction: https://www.cpwr.com/wp-content/uploads/DataBulletin-February-2021.pdf
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https://www.cpwr.com/wp-content/uploads/DataBulletin-February-2021.pdf


Source: CPWR Data Report on BLS data for nonfatal injuries in construction: https://www.cpwr.com/wp-content/uploads/DataBulletin-December2020.pdf
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Why a National Stand-Down for the 
Construction Industry?

https://www.cpwr.com/wp-content/uploads/DataBulletin-December2020.pdf


Construction vs 
All Industries 
Combined

Between 2011 and 2016, 532
construction workers were
killed at road construction
sites, more than double the
total for all other industries
combined.



Construction 
Sectors

According to previous years’ data 
(BLS data by subsector not 
provided for 2019):

The Highway, Street and Bridge 
sector has the highest number of 
fatalities (more than 70%).

The Plumbing, Heating  and Air 
Conditioning subsector has the 
highest number of injuries.

The Masonry subsector has the 
highest rate of injuries.



The Pandemic 
is Making it 
Worse

During the Spring of 
2020:

 Travel on roadways 
dropped 40 percent

 Fatal work zone 
crashed increased 
during the same 
period.



Impact of COVID

Roads emptied.

Created opportunities to speed up projects 
employing “essential” transportation construction 
workers.

Speeding increased significantly; speeds in DC 
area clocked at over 130 mph (Washington Post).

Roadway deaths went up. (NSC)

Reports increased of workers being struck by 
intruding vehicles.



For Workers, the 
Information is Lacking
• National Highway Traffic Safety 

Administration (NHTSA)
• Fatality Analysis Reporting System (FARS)

• Pedestrians vs. Workers

• Bureau of Labor Statistics
• Worker Classifications

• Difficult to reconcile DOT data with DOL data 
(BLS)



Many Types of Workers at 
Risk (Various Employers)

Construction Workers

Maintenance Workers

Inspectors

Engineers

Surveyors

Landscapers

Emergency Responders

Roadside Cleaning Crews



Data 
Correlation

We need cooperation:
A formal, annual alignment 
between FARS data and U.S. 
Bureau of Labor Statistics data.
◦ Independent analysis of BLS 

data indicates over 200 annual 
worker fatalities in the roadway 
construction industry.

Continue work with state and local 
enforcement agencies to classify 
the activity of the pedestrian 
victim.



Appreciating the 
Hazards

It’s Struck-by, not so much Falls.
 Primary cause of death and 
injuries.
 We can’t close our jobsites.
 Risks from typical construction 
hazards plus motorists, 
including large commercial 
carriers.



What is hitting us?

Dump Trucks
Blind Spots

Entering/Exiting the Workspace
Internal Traffic Control Plans

Motorist Intrusions
Distracted Driving

Speeding
Positive Protection/Separation



Countermeasures

Proper Temporary 
Traffic Control

Positive Separation/ 
Internal Traffic Control

Slide 4



Work Zone Intrusion Fatality

Granite Construction Co.

EB Hwy. 94
Spring Valley, CA

DOI: November 18, 2020



Project Scope
• ~$10M contract value
• Mill & fill RHMA paving project 

with electrical modifications, 
landscaping, flatwork 
improvements

• EB & WB lanes and shoulder 
RHMA paving

• Night work, 9PM – 5AM
• Single lane freeway traffic 

closures with on/off ramp 
closures



November 18, 2020 – 12:05 AM

• Paving operation on EB outside 
shoulder with 2-mile single lane 
closure

• Drowsy driver traveling approx. 
60 MPH in 45 MPH work zone

• Driver falls asleep striking 
multiple traffic cones as she 
drifted into lane closure

• Strikes asphalt raking laborer 
approx. 3 seconds after entering 
work zone

• Laborer pronounced deceased 
approx. 30 minutes after impact













Work Zone 
Intrusion 

Takeaways
Work zone intrusion considerations:

Is MUTCD 
enough?

Highway 
Patrol 

support

Leading 
indicator 
analysis

Near miss 
reporting

Emergency 
procedure 

training

How much risk are you willing to 
accept?



Hwy. 94 – Current Status

• Paving delayed as of November 18, 2020
• 30 paving shifts remaining

• Ongoing site safety negotiations with Cal Trans:
• Full freeway closures (night work)
• Increased active highway patrol presence during shift
• Lowering speed limit through work zone

• Addition of roadway rumble strips
• Transfer from traffic cone to barrels
• Limit asphalt raking through alternate engineering methods
• Work zone intrusion alert technology



Hwy. 94 – Business Impacts

• Loss of life

• Paving delayed since November 18, 2020
• Schedule & Temperature

• Nearly $150,000 cost impact night of fatality
• Production and investigation costs

• Nearly $500,000 paid in workers compensation death benefits
• Legal costs TBD



Questions?

In memory of Emilio Zaragoza
November 18, 2020
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