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Definitions

A work zone is an area of a roadway where construction,
maintenance, or utility work is occurring

« Construction vehicles refers to work-related large trucks that
deliver and/or haul away materials

A workspace access point is location where construction
vehicles enter and exit the workspace

 Commercial motor vehicles (CMVs) refer to large trucks and
buses with a gross vehicle weight or gross combination weight of
10,001 or more pounds



Workspace Access Point Challenges

* Restricted workspace area

 Number and placement of access points

* Proximity of workers and staged equipment
* High-speed traffic

 Slow-moving construction vehicles - S ORE
» Limited gaps in traffic i —
* Drivers follow construction vehicles into workspace




NCHRP 17-61 Findings"

« NHTSA/FMCSA Large Truck Crash Causation Study (LTCCS)

database

« Construction vehicles exiting or entering the open travel lanes from the
workspace attributed to 10% of crashes on interstates/freeways

« Speed differentials were a significant factor

* Virginia DOT Road Network System (RNS) Crash database

« Construction vehicles entering the open travel lanes from the workspace
were the second leading cause for same-direction sideswipe crashes

« Third leading cause for crashes involving construction vehicles was when
they were entering/exiting the workspace

" Analysis of Work Zone Crash Characteristics and Countermeasures. 2018. https:/nap.nationalacademies.org/catalog
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Ohio DOT Research Project?

* 19% of serious injury® CMV-involved work zone crashes included
a work-related CMV

e Most of these crashes resulted from a work zone intrusion

« 2% attributed to construction vehicles entering or exiting the workspace

« 70% result of a construction vehicle
exiting the workspace

e 90% involved a construction vehicle
e 50% rear-end crashes
 50% sideswipe crashes

e
—

Source: TTI.

2 Investigation of Commercial Motor Vehicle (CMV)-Related Crashes in Ohio Work Zones. 2025. hitps:/ohiomemory.org/digital/collection/p267401ccp2/id/22724.

3 Fatal, serious injury suspected, and minor injury suspected (KAB) crashes on Ohio DOT maintained roadways.


https://ohiomemory.org/digital/collection/p267401ccp2/id/22724

Existing Resources*

Access
and
Egress

Transportation Builders Association.

Source: American Road &

The Problem

Lavge trucks have boon sgnificantly over-representod
n fatad work zone crashes nationally for the past
savoral years. Large rucks are belioved 10 be over.
regresented in non-fatal work 2006 crashes. as well.
Many of these crashes involve rear-end collisions. n
fact, betwoon 2012 and 2018, over 53 percont of
large truck involved fatal work zone crashes on
intorstato and freoway fackibes mwohved roar-end
colisions (). Approxmaely one-half of those
colisions awolved a passenger vehicle g into
the back of a large truck.

Many of those types of crashes happen ol the
upsiream end of rafic queves created by lane
closures and other work actvties. However, other
crashes occur when semi.tractor traier trucks o

Designing Work Space Access Points

Incorporating deceleration and acceleration lanes into
the temporary traffic control (TTC) plan of the
contractor's nfemal trafic control plan of a project

dump trucks pull out of pace at
vory slow speeds directly into high-speed travel lanes
and are struck from behind by a vehicle in that lane.
Samiarty, other fear-6nd colisions occur when large

@ This is esp 0
there i limited right.of-way available to accommodate
both travel lanes for raffic and space to complete the
necessary work activites. However, the benefits of

in terms of fewer crashes.

work ahigh
speed travel lane to tum info a construction work
space access point and are siruck from behind
Additonal rear-end collisions may also result between
the first approaching vehicle that siows behind a large
ruck and i itsel struck from behind by a second
vehicle that fads to siow down in time

‘The Solution—Minimize Travel Lane Speed
Differentials

with

outwesgh the additonal effort needed to indude them

Whatis the sppropriate length of an acceleration or
decaleraion lano for @ work space access point? For

being brought in o taken out of the work space. Large
trucks operate much dfferently when they are emply
compared to when they are fuly loaded. The

these large trucks is 1o design the work space access

points in a way that allows:

« Deceleration out of the high-speed travel lanes.
into the work space,

o Accaleration from the work space into the high
speed travel lanes

ibon of State Highway
Transportasion Officials (AASHTO) geometric design
critera for acceleration lane length is acceptabl for
large trucks when empty, but inadequate when they
are fuly loaded. As shown in Figure 1, an emply truck
takes approxmately 1000 ft to accelerate 10 a speed
where it can reasonably merge into a travellane
operating at 55 mph (2). However, a full loaded tnuck
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A Solution — Smart Work Zone Technology
to Warn Approaching Motorists

Design and Operation of
Work Zone Strategies

Large Truck Safety

Use of Smart Work Zone Technology to

Source: American Road &

Transportation Builders Association.

to Improve

July 2016

Work Zone Safety
Consortium

Transportation Builders Association.

Source: American Road &

This material is based
upon work supported by the
Federal Highway Administration

Grant Agreement DTFH61-1l-H-0002

Work Zone Intelligent

Transportation Systems -
Technology Supplement

A supplemental document to the 2014 Work Zone Intelligent

Transportation Systems (ITS) Implementation Guide

Wiggin

TOPFED
TEAFFIC

US. Department
of Transportation

Federal Highway
Administration

Source: FHWA.


https://workzonesafety.org/

Noteworthy Practices

* Incorporate workspace access point design requirements into
manuals and standards

* Design workspace access points to minimize speed differentials

* Meet with contractors, subcontractors, and construction vehicle
drivers to encourage proper use of workspace access points

* Perform routine inspections of workspace access points
 Number workspace access points
* Provide level, stabilized pavement transitions B &85

Source: TTI. 8



Other Temporary Traffic Control Strategies

Truck-mounted warning signs
« Static advance warning signs
» Portable changeable message signs
* Use real-time (ITS) technologies

Source: Virginia DOT.

TRUCKS
ENTERING
ROADWAY

Source: TxDOT.

Source: TTI.
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ROBERTSON COUNTY | I-65

Project overview

9 miles 55,000

Widening corridor Approx. AADT

30% Nov 2021

Truck traffic Construction began

Two lanes maintained in each direction

TDOT | WORKZONE SAFETY
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ROBERTSON COUNTY | I-65

Construction access challenges

Narrowed shoulders and extensive barrier

More than 36 construction access points

= Narrow entrances (~50 ft) and low entry/exit speeds

= Poor pavement markings and pavement condition

TDOT | WORKZONE SAFETY 03



ROBERTSON COUNTY | I-65

Annual crash counts

198 196 240 439

PAONES) 2020 2021 2022

Construction began in November 20211

TDOT | WORKZONE SAFETY 04



ROBERTSON COUNTY | I-65

Fatal crash counts

3 crashes

2019

1 crashes

2021

1 crashes

2020

5 crashes

2022

TDOT | WORKZONE SAFETY
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ROBERTSON COUNTY | I-65

Average speed comparison

RITIS data: prior years compared with 2022

Speed (mph) for I-65 between TN--KY STATE BORDER and TN-76/EXIT 108 using INRIX data

100mph 90mph 80mph 70mph 60mph 50mph 40mph 30mph 20mph 10mph 10mph 20mph 30mph 40mph 50mph 60mph 70mph 80mph 90mph 100mph

TN-76/EXIT108

Jan, 2018 - Dec, 2019 Weekdays 5:00 AM - 8:00 PM — ~ Historical Average Speed
Dec. 2021 - Dec. 2022 Weekdays 5:00 AM - 8:00 PM Historical Average S ]

Lower average speeds and increased congestion despite no reduction in lane capacity.

TDOT | WORK ZONE SAFETY 06



ROBERTSON COUNTY | I-65

Access improvements in 2023

= Fewer, better-designed access points through contractor
coordination

= Most locations provided 1,000+ ft of acceleration / merge
distance

= |mproved pavement, advance signage, and spray
thermoplastic markings

" Someissuesremained: short acceleration distance and
uneven pavement

308 ~29%

Reported 2023 crashes Reduction from 283 in 2022

.

TDOT | WORKZONE SAFETY
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ROBERTSON COUNTY | I-65

Average speed comparison 2022 vs 2023

for 1-65 Northbound from TN-25/EXIT 112 to TN--KY STATE BORDER and 1-65 Southbound from TN-52/EXIT 117 to TN-76/EXIT 108 usi

100mph ‘90mph 80mph T70mph 60mph 50mph 40mph 30mph 20mph 10mph 10mph 20mph 30mph 40mph 50mph G0mph 70mph 80mph 90mph 100mph|
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ACCESS DESIGN STANDARDS

Construction access standard drawing T-WZ-62

CONSTRUCTION ACCESS/EMERGER PULL-OFF PLAN

BENEI!&L NOTES

SPECIAL NOTES

i

SPECIAL SIGN DETAIL
A

TDOT | WORK ZONE SAFETY

FREEWAY
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ACCESS DESIGN STANDARDS

Construction access standard drawing T-WZ-62

(i}

PORAEY SO DA TE L IHE
-8 113}

CONSTRUCTION ACCESS/EMERGENCY PULL-OFF PLAN

TDOT | WORK ZONE SAFETY
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DAVIDSON COUNTY | I-65

Widening project overview

5 miles 82,000
May 2025

Construction began

Two lanes maintained northbound and southbound

3 access points permitted NB and SB

TDOT | WORKZONE SAFETY
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DAVIDSON COUNTY | I-65

Congestion / Speed Analysis

TN-386/VIETNAM VETERANS BLVD/EXIT 95 to TN-257/BETHEL RD/EXIT 104 and 1-65 Southbound from US-31W/EXIT 98 to TN-45/0LD

100% 20% 20% 0% 80% 50% 40% 0% 20% 10% 10% 20% 30% 40% 50% 50% 70% 30% 0% 00%

TDOT | WORK ZONE SAFETY

16



DAVIDSON COUNTY | I-65

Additional Safety Treatments

® Thermoplastic rumble strips at
construction access points

" Solar advance warning system (SAWS)
deployed

" Spray Thermo used for all pavement marking

TDOT | WORKZONE SAFETY 14



DAVIDSON COUNTY | I-65

Reported crash counts and severity

230 232

2023 crashes 2024 crashes

263 13%

May 2025-May 2026 Reported increase

36% decrease in serious crashes

TDOT | WORKZONE SAFETY
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THANKYOU

Questions?

Jason Quicksall, P.E.
State Work Zone Engineer

Jason.Quicksall@tn.gov

614.668.2864
Department of

Transportation

TDOT | WORKZONE SAFETY 19
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What Is A Trucks Entering Highway System?

* Provides An Advance Warning When Slow-moving
Construction Vehicles Are About To Merge Into
Traffic

 Automated System That Relies On Detection Of
Construction Vehicles

* This Allows The Drivers To Get Real-time Notification
And Lets Them Adjust Their Driving Speed.
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TRUCK WARNING SYSTEMS SLOW-MOVING
REDUCE CRASH-RISK WHEN CONSTRUCTION VEHICLE
CARSGAINSPACETO  ENTRY LOCATION
SLOW CONSTRUCTION TRUCKS rphvniior
ENTER THE ROAD

AVOID ACOLLISION e
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Comments From Construction Staff

* You Need A Good Line Of Sight

* Advance Warning Signs Work Well With Slow
Moving Vehicles

* Helps With Narrow Lanes

* Need To Maintain The Open Areas Clear Of Material
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Items Added Or Modified Durning Construction

* Shoulder Rumble Stipes In Construction Entrance

 Wider Yellow Diagonal Hatching Markings To 24"

 Added Drums In Advance Of The Impact Attenuator At
The Entrance Opening
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VEHICLE o - GROUP 2 CHAMNELIZING DEVICES
BARRIER SHALL BE PINNED A MINIMUM OF DETECTION A (VR 24 [NCH PAVEMENT MARKING—, 100"
300 FEET FROM THE END OF THE BARRIER AREAw! GR.[I's A I SPACING L (YELLOW [N COLOR) \ ML
ADJACENT TO THE TRAVEL LANE / I| |.
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TRUCKS ENTERING HIGHWAY
With Flashing Beacons

Warning sign for TRUCKS
ENTERING / EXITING

Warning sign for CONSTRUCTION
ENTRANCE with % Mile plagque

100’

300'

1000’

1000’

/

e

ENTERING 4”;",,1;{‘”:1";}"
WW

NS M5-4(\)

FLASHING (MODIFIED)
42" X 24"

N

TRUCKS W11-v4
ENTERING ) (MODIFIED)
EXITING 48" X 48"

- M5-4(V)
| LN | 36" X 30"

CONSTRUCTION W11-v/2

ENT?AV 48" X 48"

‘ M5-4(V)
2 MILE (MODIFIED)
42" X 24"
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Vehicle Entrance
To Open Lanes

500" 95’
AT 100" SPACING

Yellow Diagonal Striping

| | | ] L | | | || | L ] | | || ] —a ] | | || . ] L ] | L™ |

SHOULDER EDGE CONTINUOUS”
RS-6(A) RUMBLE STRIPS

Rumble Strips Added To Prevent Traffic

From Using Closed Off Construction Entrance
1020' MERGE / DIVERGE AREA
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Construction Entrance
Opening

GROUP 2 CHANNELIZING DEVICES

24 INCH PAVEMENT MARKING—
(YELLOW IN COLOR) \

SEE NOTE 9

/
IMPACT ATTENUATOR (TL-3)/
A MINIMUM OF 100 FEET OF

BARRIER |S TO BE PINNED BEYOND
THE IMPACT ATTENUATOR
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Thank You

Any Questions?
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