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Advanced Work Zone Safety Study Guide Index 
 
Schedule - We will work until 4:30 the first day 
   Hopefully taking the exam by 2:30 the second day 
 
Check List 
 Truck Mounted Attenuator 
 Portable Changeable Message Sign (PCMS) 
 Arrow Board 
 
Letter “Failure to Perform” 
 
Module 1- Introduction  1 22 
Module 2 – Manuals and References  22 32 
Module 3 – Fundamental Principals  32 39 
Module 4 – Human Factors  39 57 
Module 5 – Component Parts  57 71 
Module 6 – Types of Temporary Traffic Control  72 80 
Module 7 – Design Considerations  80  93 
Module 8 – Traffic Control Devices  94 125 
Module 8 – Traffic Control Plans  125 138 
Module 9 – Night-Time Traffic Control  139 147 
Module 10 – Other Considerations  147 166 
Module 11 – EXAM    
 
Categories for TMP 
IIM-TE-351.5 TMP Requirements 
IIM-241.7 – TE 351.5 Traffic Management Plan 
Exercise 6 – Traffic Barrier & Channelizing Exercise 
Exercise 6a – ROR Chart All Others 
Exercise 6b – ROR Chart for Limited Access 
Exercise 8 – Detour 
Exercise – drawing for detour 
Exercise 9 – Bridge Replacement 
Exercise – Tapers & Buffers 
Exercise – Barrier 
Urban Exercise Blank 
ROR Charts 
------------------------------------------------------------------------------------------------------------------------------- 
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Work Zone Safety Device Check List – Truck Mounted Attenuator 

Virginia Work Area Protection Manual (Section 6F-95) (Page 6F-77) 

When used: 

A. When closing a lane on four or more lane roadway with posted speed of 45 mph or greater 

B. On shoulders of multilane roadways with a posted speed of 45 mph or greater for operations with 
a duration greater than 60 minutes. 

C. On shoulders, ramps and loops or interstate and Limited Access highways 

D. When a mobile operation occupies all or part of the travel lane on a multi-lane roadway with a 
posted speed of 45 mph or greater 

E. For planned operations involving snooper trucks or bucket trucks regardless of the posted speed 
limit 

F. Other locations where the Regional Traffic Engineer feels such protection is warranted 

________ Certification that the unit conforms to NCHRP 350 test level 3 

________ In good condition, i.e. no holes, major dents, etc. 

________ Rear Panel shall have alternate 6-inch-wide orange and black chevron sloped downward at a                   
45-degree angle starting at the middle. 

________ Manufacturer’s instructions available upon request (suggest they stay in the truck) 

________ The required weight of the support vehicle noted in the manufacturer’s instructions 

________ A weigh ticket for the support truck (with specific identification to the truck.) 

________ The truck shall be parked in second gear or in park if automatic 

________The parking brake shall be applied 

________The wheels shall be aligned straight ahead 

________ THE WHEELS SHALL NOT BE CHOCKED (the manufacturer should tell you) 

DATE INSPECTED: _____________________________________________ 

SIGNATURE OF INSPECTOR: ____________________________________ 
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Work Zone Safety Device Check List – Portable Changeable Message Sign 
 
Virginia Work Area Protection Manual (Section 6F-68) (Page 6F – 40-43) 
 
When Used: 
 Ahead of the work area to advise of adverse conditions 
 Ahead of the work area to advise of impending work/event 
 Where speed is expected to drop substantially or suddenly 
 Where queuing and delays are expected 
 Where there are changes in the surface conditions 
 Incident management 
 Where there is a new road/travel pattern 

 
What to look for: 

A. _______ Minimum of 7 feet above the road way in urban areas 
B. _______ Minimum of 5 feet above the road way in rural areas 
C. _______ Red and White conspicuity strip along the front 
D. _______ Tow vehicle completely removed from the unit and away from the taper 
E. _______ Outriggers/support legs deployed and leveled 
F. _______ When two or more are used, they must be 1000 feet apart and on the same side 

of the road 
G. _______ Message in accordance with Appendix D of the Virginia Work Area Protection 

Manual 
 

Remember: 
When placed on the roadway or within the clear zone; there are always 4 Type II 
Channelizing Devices (Drums) placed in front of the arrow board beginning at the front 
wheel and proceeding forward.  No channelizing devices go at the rear wheel unless it is 
in addition to the other 4.  See page 6F-43 in the Virginia Work Area Protection Manual. 
 
When placed in the median where it is in both clear zones (each direction) drums are 
placed in advance of BOTH directions. 
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Work Zone Safety Device Check List – Arrow Board 
 
Virginia Work Area Protection Manual (Section 6F-69) (Page F-43-46) 
 
When Used: 
 On the shoulder at the beginning of each taper 
 On vehicles in a mobile operation 
 in the 4 corner mode when blocking the shoulder 
 If there is no room on the shoulder move up into the taper until it fits 
  

 
What to look for: 

A. _______ Minimum of 7 feet above the road way  
B. _______ Red and White conspicuity strip along the front 
C. _______ Tow vehicle completely removed from the unit and away from the taper 
D. _______ Outriggers/support legs deployed and leveled 
E. _______ no lights out in the head for more than 30 minutes 
F. _______ one light out in the stem for the shift 
G. _______ center light always out 
H. _______Support vehicle (if used) shall have a rotating amber high-intensity light 

 
Remember: 

There are always 4 channelizing devices placed in front of the arrow board beginning at 
the front wheel and proceeding forward.  No channelizing devices go at the rear wheel 
unless it is in addition to the other 4.  See page 6F-43 in the Virginia Work Area 
Protection Manual. 
 
The channelizing devices are the same as are in the taper.  i.e. cones if the taper is made 
up of cones and drums if the taper is made up of drums. 
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Advanced 
Work Zone Traffic Control

Training
April 2015

Module 1 - AWZTCT

*Instructor:
*Billy Green

*StraightPath Consulting

*In work zones since 1974
*Attendance:

•Sign in VDOT attendance roster
•Spelling
•Middle Initial

* Welcome 

Module 1 - AWZTCT

* Expectations - Participants

•Participate 
•Listen to one another
•Respect one another
•Learn from others
•Ask questions
•Have fun!

    

Module 1 - AWZTCT
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* House Rules

•Please turn off your Cell Phones, 
•Breaks
•Facilities
•Lunch (1/2 hour)
•4:30 today
•Take exam by 2:30 tomorrow
*

Module 1 - AWZTCT

* History of WZTCT

*Sept 2004 - FHWA Final Rule on WZS and Mobility

*Code of Federal Regulations – Section 23 CFR 630 Subpart J (d)

*“Training - shall require that personnel involved in development, design, 
implementation, operation, inspection, and enforcement of work zone 
related transportation management and traffic control be trained, 
appropriate to the job decisions each individual is required to make.” 

*2007 VDOT Policy

*2008 Work Zone Traffic Control Training

*2011 Second Version WZTCT 

*2015 Third Version WZTCT 

Module 1 - AWZTCT
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* Course Goals

*Upon completion of this course, you will be able 
to determine and correctly apply the traffic control 
devices needed to safely and effectively protect 
workers and motorists in a work zone application 
using standard references.

*

Module 1 - AWZTCT

*What are the roles each of us in the Construction Family 
play?

*Contractor Plans, Applies Standards,  Installs & Maintains

*Owner’s Representative Plans , Applies Standards & Verifies

*Designer Plans and  Applies Standards
*
*WHAT ARE THE COMMON THREADS?

*How can I help you over the next 2 
Days?

7

8
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* Making the Grade

*To successfully complete this course you must…
• Participate in class
• Complete the course evaluation
• Pass the open book test

Module 1 - AWTCT

• 40 Questions
• 1 hour time limit
• Score 80 or  above to pass

* Topics We’ll Cover
First Day

*Module 1 – Introduction
*Module 2 – Temporary Traffic Control
* Standards, Manual and References
*Module 3 – Fundamental Principles
*Module 4 – Human Factors

Module 1 - AWZTCT

* Topics We’ll Cover
First Day

*Module 5 – Component Parts of Temporary  
* Traffic Control
*Module 6 – Types of Temporary Traffic 
* Control Applications 
*Module 7 – Design Considerations

Module 1 - AWZTCT
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* Topics We’ll Cover
Second Day

*Module 8   – Temporary Traffic Control   
* Devices
*Module 9   – Temporary Traffic Control Plans
*Module 10 – Night-time Work Zones
*Module 11 – Urban and Other 
* Considerations
*Review of Course Material

Module 1 - AWZTCT

* What is a Transportation 
Management Plan?

Module 1 - AWZTCT

Transportation 
Management Plan

Temporary Traffic
Control Plan

Public
Information

Plan

Transportation
Operations

Plan

Traffic Analysis Crash Data

This training will provide you with the skills needed to 
produce effective, efficient and safe Temporary Traffic 
Control Plans.

*

*The planning, design, and preparation of contract 
documents necessary to control traffic temporarily 
during:
*Construction

*Highway maintenance
*Incident management

*Utility operations
*Special events

Module 1 - AWZTCT
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* Why do we need Temporary
Traffic Control Plans?

• Work zone are dangerous areas for all who enter
• We have a tendency to overlook safety issues

• Training will reinforce safety compliance
• The traveling public and workers will be able to

* return home at the end of the day. 

Module 1 - AWZTCT

* Virginia Work Zone Crashes 2018

2,666 Crashes
12.118 per day! 

Module 1 - AWZTCT
2,862 average per year

* Virginia Work Zone Annual Averages

1,167 WZ Injuries

Module 1 - AWZTCT
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* Virginia Work Zone Fatalities in 2018

9

Module 1 - AWZTCT

Last 5 years we have experienced between 12 & 15 per year
Last Year ------

*Acronyms Used in 
this Course

•MASH Manual for Accessing Safety Hardware
•MUTCD Manual on Uniform Traffic Control Devices
•WAPM Work Area Protection Manual
•PG Pocket Guide
•TTC Temporary Traffic Control
•TCD Traffic Control Devices
•WZ Work Zone
•WZTC Work Zone Traffic Control
•TE Traffic Engineering
•TMA Truck Mounted Attenuator
•PCMS Portable Changeable Message Sign
•ATSSA American Traffic Safety Service Association
•NCHRP National Cooperative Highway Research 

Program

Module 1 - AWZTCT

*

•More highway maintenance and improvement projects

•More vehicle-miles driven

•Users unfamiliar with work zones

•More distracted drivers

•More aggressive drivers

•Improper Temporary Traffic Control designs
Module 1 - AWZTCT

19

20

21



11/8/2019

8

*

•Maintain traffic flow
•Keep costs down

Maximum levels
of safety

Module 1 - AWZTCT

*

•Direct costs
–Labor and materials

•Indirect costs (societal)
–Crashes, injuries, fatalities
–Property damage
–Travel delays
–Vehicle operation & fuel consumption
–Business losses 

Module 1 - AWZTCT

*

•Critical to work zone safety

•Assess and consider ALL factors that may 
impact the safety of all people within the work 
zone
–Motorists
–Pedestrians
–Cyclists
–Workers

–Primary considerations
– Needs of the drivers
– Other road users

Module 1 - AWZTCT
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*Consider:
•ALL factors involved
•ALL users

*AND apply engineering 
judgment to develop the 
BEST possible Temporary 
Traffic Control Plan

Module 1 - AWZTCT

The Designer’s Role

*

*The evaluation of available pertinent information, and the
application of appropriate principles, Standards, Guidance,
and practices as contained in the Virginia Work Area
Protection Manual and other sources, for the purpose of
deciding upon the applicability, design, operation, or
installation of a traffic control device.

*Engineering judgment shall be exercised by an engineer, or
by an individual working under the supervision of an
engineer, through the application of procedures and criteria
established by the engineer.

Module 1 - AWZTCT

* Work Zone Definition

*“An area of a roadway with construction, 
maintenance, or utility work activities of various 
durations.  A work zone extends from the first 
warning sign or rotating/flashing light on a 
vehicle to the “End Road Work” sign or last TCD. 
Work Zones may or may not involve workers or 
equipment on or near the road.”

Module 1 - AWZTCT
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* State Standards are based 
on National Standards (MUTCD)

Module 1 - AWZTCT

MUTCD Part 6 –
Temporary Traffic ControlVA WAPM

Module 1 - AWZTCT

MUTCD
Standard Highway  Signs

* Standard Highway Sign Manuals
Uniformity

VA Standard Highway Signs

* Work Area Protection Manual & 
Pocket Guide

•Standard for WZs in Virginia
•References used to develop this training
•Details MINIMUM typical application diagrams
* requirement for WZTC for designers and field personnel; 

inspectors, maintenance, utilities

*

Module 1 - AWZTCT

Standards Supplement
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* Work Zone Definition

*“A work zone is an area on or above a 
highway, roadway, pedestrian facility or 
shared-use path with construction, 
maintenance, permit or utility work 
activities.”

Module 1 - AWZTCT

Work Zone

* Tort  Liability

* What Is It?

A tort is any civil wrong or injury to a 
person or to property due to the violation 
of a duty owed to the injured party.

Module 1 - AWZTCT
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*Most lawsuits involving VDOT and contractors 
are based on the theory of negligence.  In order 
to succeed in a tort claim, a plaintiff must 
prove four elements:

•Duty
•Breach of duty
•Proximate Cause
•Damages

* Four Elements of Tort Liability

Module 1 - AWZTCT

•Duty
*An obligation to exercise the standard of 
care necessary to reasonably protect the 
safety of persons and property.

*4 elements of 
tort liability

Module 1 - AWZTCT

•Breach of Duty
*Through his/her actions, or failure to act, 
he/she failed to meet the standard of care
required under the circumstances (what’s 
prudent and reasonable). Also known as 
negligence.

* Four Elements of Tort Liability

Module 1 - AWZTCT
Turn lane clolsed
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•Proximate Cause -

An act or an omission that produces an event
and without that,  the event would not have 
occurred.   Also could be more than (1) 
proximate cause of an injury.  All a plaintiff 
must prove is that the negligence was one of 
the contributing causes of plaintiff’s injury.

* Four Elements of Tort Liability

Module 1 - AWZTCT

•Damage
*Resulting from the negligence causing death, 
personal injury, consequential damages (lost 
wages), or property damage.

* Four Elements of Tort Liability

Module 1 - AWZTCT

*Meet James Brashear & son Tyler

Tyler’s 5th Grade 
Graduation Picture

Module 1 - AWZTCT
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*
I-75

Work 
Area

Slow Roll
operation

begins1st Warning Sign

Module 1 - AWZTCT

Sight 
Distance 

Approximately 
260 FT

Stopped Traffic

*

Module 1 - AWZTCT

* Sarasota Florida
I-75 Slow Roll Operation
2 Dead & 11 Injured

Module 1 - AWZTCT
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*Faults of I-75 Slow 
Roll Operation

Slow Roll
operation

begins

Florida
requires
3 police
vehicles

Florida requires signs 
to be installed ½ mile 
in advance of the WZ

Module 1 - AWZTCT

Needed a 
PCMS

Oct 1, 2007
Stopped in traffic queue;

hit by a tractor trailer; 
James was killed

James Brashear & son Tyler

Module 1 - AWZTCT

•Damage
*Resulting from the negligence 
causing death, personal injury, 
consequential damages (lost 
wages), or property
*damage.

Jury awards $150,000 more in I-75 wreck case
Punitive award follows $4 million awarded by jury

Jury awards family $4 million for fatal accident
Construction company held responsible for I-75 crash that killed a 
father

James Brashear & son Tyler

Headlines:

Module 1 - AWZTCT
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* Bryan Lee and his wife Kari 
Bryan, 26, Died Sept 15, 2005

Module 1 - AWZTCT

*Anthony Sepeda, 18 
Died April 29, 2008

Module 1 - AWZTCT

* Jessie Sepeda

Meet a Safety Director 
for a Highway Construction Co

Anthony was his son

Module 1 - AWZTCT
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•VDOT can be sued for up to $100,000.
•A VDOT employee has no cap limitations –
unlimited.

•VDOT has paid the judgment in the past, unless 
the employee was found grossly negligent.

* Tort Liability Awards

Module 1 - AWZTCT

•A contractor has no cap limitations.
•A contractor’s employee has no cap 
limitations.

•As in most tort cases, the prosecutor is 
looking for the party with the deepest 
pockets.

* Tort Liability Awards

Plaintiff Defendant

Module 1 - AWZTCT

* Gross Negligence

*Gross negligence – utterly disregarding and 
completely neglecting the safety of another
• Through your actions
• Through failure to act when warranted

*

Module 1 - AWZTCT
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Module 1 - AWZTCT

To Avoid Being Negligent

 Correctly perform your job duties 

 Do your job the best you can

 Know the rules and regulations

 Speak up when you believe a course of action will 
lead to charges of negligence

 Document any deviations from the Standards

 Report any situation that, if not addressed, could 
possibly cause damage

 Don’t break the law

Module 1 - AWZTCT

*Steps to Minimize Liability are found in:
•Virginia Work Area Protection Manual
•The Manual on Uniform Traffic Control Devices
•Departmental Memorandums & Directives

*

* How To Reduce 
Your Liability Exposure

Law Suits

Module 1 - AWZTCT
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* Transportation Management Plan
&

Temporary Traffic Control Plan 
Documentation

•The documentation must be:
Prepared in a timely, consistent and uniform manner
Date (and if applicable sign) document
Filed in a manner easy to retrieve

•Use Work Zone checklist as your primary means 
of documentation.  Backups include:
Photos
Videos

Module 1 -AWZTCT

* Terms and Definitions

*A Standard statement of:
•Required TCD
•Mandatory TCD
•Specifically prohibitive 

practices regarding   a TCD
•Shall is typically used and its 

font is bold 
•Modified by an Option

statement

    

Module 1 - AWZTCT

* Terms and Definitions

    

Module 1 - AWZTCT

A Guidance statement is:
• Highly recommended practice in   

typical situations
• If you don’t use the guidance statement  

deviations must be supported by
– Engineering judgment
– Engineering study
– Documentation  
– Should is typically used & 

its fonts are italicized

55
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* Terms and Definitions

*Engineering Judgment & Engineering Study
• The decision to use or not use a particular traffic 

control device at a particular location should be 
made on the basis of an engineering study and the 
application of engineering judgment. 

• Engineering judgment should be exercised in the 
selection and application of traffic control devices, 
as well as in the location and design of the roads and 
streets that the devices complement. 

• An engineering study should be the basis for a 
decision to deviate from a Standard

Module 1 - AWZTCT

    

* Terms and Definitions

*An Option statement is:
• A permissive condition
• Carries no requirement or recommendation 
• Allowable modifications to

–Standard
–Guidance

• May is typically used and its font is
* underlined

*

Module 1 - AWZTCT

    

* Terms and Definitions

*A Support Statement is
• An informational statement
• Does not convey any

– Degree of mandate
– Recommendation
– Authorization
– Prohibition
– Enforceable condition

Module 1 - AWZTCT
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* Standard, Guidance, Options

•Standard – Shall be done

•Guidance – Should be done

* Highly recommended
* Deviations allowed
*Engineering Judgment

*Engineering Study

*Document, Document, Document 

•Options – May be done

* Permissive condition
* Enhances Standards & Guidelines

Module 1 - AWZTCT

Office of the Attorney General

Module 1 - AWZTCT

Who do we design our MOT plans for?

Drivers ? Yes

Pedestrians ? Yes

Bicyclist ? Yes

Workers ? Yes

Federal Funds ? I know  you want to  say No

61
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A Standard statement is:

Permissive

Required

Must be documented if 
changed

Allowed if field staff approves

NO

YES

YES

NO

What two sources do we use that give us the layouts for 
work zones?

Manuals & References

Module 2 - AWZTCT
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* Why We Need Standards

Module 2 - AWZTCT

* Why We Need Standards

Module 2 - AWZTCT

• They develop uniformity and 
consistency. 

• They ensure basic traffic engineering 
principles are followed.

• They improve driver expectations and 
their reactions.

* Standards are Important

Module 2 - AWZTCT

67
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* Why We Need Standards

Module 2 - AWZTCT

* National Standards

*Manual on Uniform Traffic Control Devices.  
(MUTCD, the “bible” of traffic control)

–Provides national standards and guidelines 
applicable to all streets and highways open to 
public travel.

–It establishes Federal minimum requirements for 
traffic control.

–Latest edition issued in December, 2009.

Module 2 - AWZTCT

* National Standards

*MUTCD
•Part VI deals with “Temporary Traffic Control” 

(what we call work zone safety).
•States are required to follow the manual, or 

develop standards which meet or exceed these 
minimums.

•Manual promotes uniformity:

Consistency                 
in Function

Shape, Size, & Color

When & How   
to Use 
Devices

ROAD
WORK
AHEAD

Module 2 - AWZTCT
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* Virginia’s Traffic Control Standard

“Shall”

STANDARD

“Should”

GUIDELINE

“May”

OPTION SUPPORT

Additional
Information

Module 2 - AWZTCT

* Virginia Standards

•Virginia’s supplement to the MUTCD, the
“Work Area Protection Manual”.

•Establishes higher standards for work zone 
traffic control.

•August 2011 Revision 2 dated September 2019 
is the latest edition, effective for 
construction, maintenance, permit, utility and 
incident management operations.

•2019 Work Zone Safety Guidelines for 
Temporary Traffic Control or the Pocket Guide
is based on the WAPM

* Work Area Protection Manual & 
Pocket Guide

•Standard for WZs in Virginia
•References used to develop this training
•Details MINIMUM typical application diagrams
* requirement for WZTC for designers and field 

personnel; inspectors, maintenance, utilities

*

Module 2 - AWZTCT

Standard Supplement
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*2011 VA WAPM Rev 2
Changes/Additions * • New date at the top of the page (Sept 2019)

* • Content;

*– Gray Shading

*– Superscript 2 following the revision

*– Revised TTC Figures designated by superscript 2

* • Footnote at the bottom of the page noting the revision 
number and date

Module 2 - AWZTCT

September 2019  Page 6D-5 

2: Revision 2 – 9/1/2019 

Standard: 
01All2 workers and2 emergency responders (excluding uniformed law enforcement personnel and 

firefighters)2, media, towing and recovery personnel and others within the right-of-way who are 
either exposed to traffic or to work vehicles and construction equipment within the TTC zone shall 
wear high-visibility safety apparel that meets Performance Class 3 requirements of the ANSI/ISEA 
107–2010 publication entitled “American National Standard for High-Visibility Safety Apparel and 
Headwear” (see Section 1A.11 of the Virginia Supplement to the 2009 MUTCD), or equivalent 
revisions, and labeled as meeting the ANSI 107-2010 standard performance for Class 31 risk 
exposure, except as provided in Paragraph 8.  A person designated by the employer to be 
responsible for worker safety shall make the selection of the appropriate class of garment. 

*2011 VA WAPM –
Revision 2 *Additions

• 5 New Definitions

* 41. Queue Management System – a system that warns motorists of potential slowed or stopped traffic. The 
system can consist of warning signs, queue management vehicles or ITS technology.

* 42. Primary Route – a road that connect cities and towns with each other and with interstates. Primary Routes 
include all US Routes, Virginia State Routes numbered 599 and below, and Virginia State Route 895 in 
Chesterfield and Henrico Counties.

* 54. Secondary Crash – a crash which occurs as a result of queued traffic when the roadway capacity is reduced 
either from a work zone operation or a traffic incident. Secondary crashes which occur outside of the work 
zone advanced warning area are classified as work zone crashes, regardless if workers are present or not, if 
the traffic queue occurred due to the presence of the work zone operation. Crashes which occur prior to an 
incident location are considered Secondary crashes if the traffic queue occurred due to the presence of the 
incident.

* 55. Secondary Route – local connector or county roads maintained by VDOT, numbered 600 and above. 
Arlington and Henrico Counties do not contain VDOT-maintained secondary routes, as these jurisdictions 
maintain their own county roads.

* 73. Traffic Queue – the slowing or stoppage of traffic due to the reduction of roadway capacity either due to a 
work zone operation or from an incident.

• 1 New acronyms and abbreviations
* 27. QMS – queue management system

Section 6A.03 
Section 6A.04

Module  - AWZTCT

*Work Area Protection Manual is Virginia’s supplement to the 
MUTCD’s Part 6  Temporary Traffic Control

•WAPM establishes higher standards & provides clarification
for work zone traffic control & typical traffic control 
layouts.

•2011 Revision 2 Sept. 2019 is the Latest edition of the 
WAPM.
•Effective Sept. 1, 2019 for daily operations.
•Effective for projects/contracts with ad dates on or after  

Jan 1, 2020.
•Jan. 2020 is the latest Revision of the Pocket Guide

2011 Work Area Protection 
Manual Revision 2 & Pocket 

Guide

Module 2 - AWZTCT
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* 2011  VA WAPM Revision 1
Revised April 1, 2015 

•2011 Virginia WAPM Rev. 1 will still apply to 
projects advertised between Sept. 1, 2019 
and December 31, 2019 until their 
completion.

•2015 Pocket Guide is a supplement to the 
2011 Rev 1 WAPM.

Module 2 -
AWZTCT

* WAPM Introduction

*

*

Provides Federal & State Regulations for TTC 

WAPM:
• It is not feasible to cover every conceivable 

situation
• Illustrates many of the typical worksites
• Describes many common conditions
• Circumstances occur which are not specifically 

covered which require modifications

Module 2 - AWZTCTIntroduction (12)

* Term Definitions

*

*

- A statement of required, mandatory, 
or specifically prohibitive practice 
regarding traffic control device(s).

- Standards are labeled, and the text 
appears in bold large type.

- The verb “shall” is typically used.

- Standards are sometimes modified 
by Options.

Module 2 - AWZTCT
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* Term Definitions

- A statement of highly recommended 
practice in typical situations, with 
deviations allowed for engineering 
judgment (must be documented).

- Guidance are labeled, and the text 
appears in large italicized type.

- The verb “should” is typically used.
- Guidance statements are sometimes 

modified by Options.

Module 2 - AWZTCT

* Term Definitions

*

*

- A statement of practice that is a  
permissive condition and carries no 
requirement or recommendation. 

- Options may contain allowable 
modifications to a Standard or Guidance.

- Option statements are labeled and the 
text is underlined.

- The verb “may” is typically used.
- Guidance statements are sometimes 

modified by Options.
Module 2 - AWZTCT

* Term Definitions

*

*

- An informational statement that does 
not convey any degree of mandate, 
recommendation, authorization, 
prohibition, or enforceable condition.

- Support statements are labeled, and the 
text appears in small font.

- The verbs shall, should, and may are 
not used in Support statements.

Module 2 - AWZTCT
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* Virginia Standards

•VDOT’s Road and Bridge Standards.
•VDOT’s Road and Bridge Specifications.
•VDOT’s plans, insertable sheets, contracts, 
special provisions and copied notes. 

Module 2 - AWZTCT

* Work Zone Guidelines

*VDOT Policies and Memorandums.
*Construction Directive Memo’s
*Location & Design IIM’s
*Traffic Engineering Memo’s

*

Module 2 - AWZTCT

* Work Zone Guidelines

•Federal Reports
*NCHRP 350
*MASH 2009

•AASHTO Roadside Design Guide
•OSHA Requirements

– Adopted the MUTCD Millennium Edition in 2004.
– Can now site work zone deficiencies under the 

General Duty clause.

*

Module 2 - AWZTCT
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*

2’
DROPOFF
CONDITION!

Module 2 - AWZTCT

* Transportation Management Plan 
Requirements

IIM-LD-241/TED-351

Work Zone Safety and Mobility

www.virginiadot.org/business/manuals-default.asp

Module 2 - AWZTCT

* Transportation Management Plan 
Requirements

IIM-LD-241/TED-351
Work Zone Safety and Mobility Provides Guidance on:

• Temporary Traffic  Control, Public Information, and 
Traffic Operations strategies for managing work zone 
impacts to traffic.

• Roles and responsibilities for project teams in 
developing TMPs during the preliminary engineering 
and construction phases of a project.

• Categorizes projects based on the complexity of the 
construction.

Module 2 - AWZTCT

88

89

90



11/8/2019

31

* Standards and Guidelines

*Both Standards and Guidelines apply to traffic 
control in work zones; however . . .

*They cannot take the place of “engineering 
judgement”.  Therefore...

“Have a good reason for 
doing what you are doing 
out there . . .”

AND DOCUMENT YOUR REASON(S)!!!!
Module 2 - AWZTCT

Option Statements can modify both 
Standard and Guidance Statements

Advanced
Work Zone Traffic Control
Training
Fundamental Principles
April 2015

Module 3 - AWZTCT
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*

*Provide a “guiding philosophy”

*If followed, will assist road users and help 
protect workers

Module 3 - AWZTCT

*

*The MUTCD Part 6 includes 7 
fundamental principles

*Under “GUIDANCE”
*Steps we should take

*They do not establish standards 
or warrants

“SHOULD”

GUIDELINE

Module 3 - AWZTCT

*
turn in the Work Area 
Protection Manual to page
6B-1
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*

*Safety of ALL users is integral

*Same principles that govern the 
design of permanent roads should 
also govern Temporary Traffic 
Control Plan design

*A Temporary Traffic Control Plan 
should be prepared for all work 
zones! Module 3 - AWZTCT

* Is this Safe & Proper Traffic Control?

Module 3 - AWZTCT

*

Inhibit Traffic as Little as Possible)
*Consider:

– Reduce speeds only if needed based on an engineering 
study per TE-350 Memorandum

– Avoid frequent and abrupt changes during travel through 
the work zone

– Encourage users to use alternate routes to reduce traffic 
volumes in the work zone

– Work during off-peak/night hours
– Provide safe passage for ALL users (motorist, motorcycles, 

bicyclists, pedestrians, disabled)
– Get work done as quickly as possible

Module 3 - AWZTCT

do not allow lane closures until we need them
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* Is This Providing a Safe Passage for 
Pedestrians?

Module 3 - AWZTCT

How do we plan to handle pedestrians?
Where do we put our signs? 

*

* ALL users should be guided 
positively through the work 
Zone by:
– Adequate advance warning, 

delineation and 
channelization

– The use of appropriate 
devices

– Removing or covering 
inapplicable devices

– Using Flaggers only when 
absolutely necessary

Module 3 - AWZTCT

* Is This Clear and Positive Guidance?

Module 3 - AWZTCT
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* Is This Clear and Positive Guidance?

Module 3 - AWZTCT

We would be using Type III’s today

What else needs to be 
done?

*

*Perform routine day and night 
inspections:
– By knowledgeable individuals
– Provide remedial safety 

measures
– Repair or replace devices as 

necessary using the ATSSA 
Quality Guidelines for Temporary 
Traffic Control Devices and 
Features 

– Use good quality devices

Module 3 - AWZTCT

*

Module 3 - AWZTCT
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*

Module 3 - AWZTCT

*

Module 3 - AWZTCT

*

* Provide an unencumbered 
recovery area or “clear 
zone” by:

–Areas for disabled vehicles or 
emergency situations

–Proper channelization
– Storing equipment, materials 

and work vehicles where 
they will not be hit by run-
off-the-road vehicles FORGIVING DESIGN!

Module 3 - AWZTCT

Clear Zone
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*

Module 3 - AWZTCT

*

*Everyone shall receive training
* Maintenance Personnel
* Construction personnel
* Designers

Module 3 - AWZTCT

*

Module 3 - AWZTCT
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*

•Assess the needs of all users so that 
appropriate advance notice is given

•Cooperation with the media
•Accommodate property owners, residents and 

businesses
• Accommodate emergency service providers
•Accommodate railroads, transit and 

commercial vehicles
•Accommodate commercial vehicles (buses and 

large trucks)
Module 3 - AWZTCT

*

Module 3 - AWZTCT

*

Module 3 - AWZTCT
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*

Module 3 - AWZTCT

Motorists killed

Highway workers 
killed

Advanced Work Zone 
Traffic Control Training
Human Factors 
April 2015

Module 4 - AWZTCT

*More fatal work (all types of work) injuries 
result from transportation incidents than 
any other event.

•Highway incident account for more than 1 out 
of every 5 fatal work injuries

•Other types of fatal transportation injury 
account for 18% fatal                                work 
injures  

* 2010 Fatal Work Injuries
(All types of workers)

Module 4 - AWZTCT
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* Work Zone Video

Module 4 - AWZTCT

*

Since 2002 over 
1000 fatalities a year!

Every 3 out of 4 is a motorist in a 
fatality

Module 4 - AWZTCT
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* Contributing Factors to Vehicle Crashes

Human Factors
• Age
• Judgment
• Driver Skills
• Attention
• Fatigue
• Experience
• Sobriety

Vehicle Factors
• Design
• Manufacture
• Maintenance

Roadway Factors
• Geometric alignment
• Cross-section
• Traffic control 

devices
• Surface friction
• Grade
• Signage
• Weather
• Visibility

Module 4 - AWZTCT

* Contributing Factors to Vehicle Crashes

Roadway

Human

Vehicle

27
3

57

3

6
31

34%
93
%

13%

Module 4 - AWZTCT

*

• Be sensitive to users’ needs and desires

• Allow adequate time for decision and 
response

• Provide “Positive Guidance”

• Minimize congestion
We will discuss each one in more detail!

Module 4 - AWZTCT
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Module 4 - AWZTCT

2011 National
Work Zone Awareness Facts

• 85% of WZ fatalities are 
drivers and their 
passengers

• 15% of WZ fatalities are 
pedestrians which include 
workers and bicyclists

• 25% of all traffic crashes 
are caused by distracted 
drivers

Module 4 - AWZTCT

Each Motorist Is Different

Module 4 - AWZTCT
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*

0

100

200

300

400

500

600

700

800

2013 2014 2015 2016 2017

583
670 712

781 799

3,545 deaths!
Module 4 - AWZTCT

*

0

500

1000

1500

2000

2500
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3500

4000

4500

2014 2015 2016 2017 2018

4071

2622 2427 2665 2523

1218
851 740 821 785

Crashes
Injuries

Average 8.0 crashes a day over a 5 year period
Average 2.5 injuries a day over a 5 year period

Module 4 - AWZTCT

* Work Zone Fatalities on ALL      
State Roadways from 2006-2013

Module 4 - AWZTCT
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* Work Zone Fatalities on ALL Virginia 
State Roadways from 2014-2018

0

2

4

6

8

10

12

14

2014 2015 2016 2017 2018

14

7
9

11

9

50 Killed

Module 4 - AWZTCT

WZ Crashes by Gender and Age Group

0

1

2

3

4

5

6

61-70 51-60 41-50 31-40 21-30
Female 0 0 0 0 1
Male 1 5 6 2 3

Age

Fatalities by Gender & Age
VDOT Maintained Roads

Module 4 - AWZTCT

0

200

400

600

800

1000

1200

1400

1600

1800

Advance
Warning

Transition
Area

Activity
Area

Termination
 Area

2017 553 381 1645 86
2018 479 395 1573 76

553
381

1645

86

479
395

1573

76

2017
2018

Module 4 - AWZTCT

*2017 – 2018 Work Zone 
Crashes

Per 
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*

•Anticipate their actions and reactions
•Meet their expectations
•Design for the actual user population, 
considering:
–Age
–Experience
–Perceptual abilities

Module 4 - AWZTCT

* Understanding the Driver

What are their needs?
What are their perceptual abilities?
Who is our design driver?

Module 4 - AWZTCT

* Designing for Which Driver?

* Average?
* Worst?
* Normal?
* Typical?

Module 4 - AWZTCT
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Designing for Which Driver?

Module 4 - AWZTCT

*

*Drivers acquire most of 
their driving information 
by sight

Module 4 - AWZTCT

Clear and Positive Guidance

*

* Peripheral vision = 120°- 160°
* Satisfactory vision = 20°
* Clear vision = 10°
* Best vision = 3°

Module 4 - AWZTCT
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*

*As we age we need more light to see things 
with the same clarity as when we were 
younger!!

*Sign identification:
*20-year old = 575 feet
*60-year old = 280 feet

Module 4 - AWZTCT

*

Age 20 Age 60

Module 4 - AWZTCT

* Vision Deteriorates with Age

*After age 20, the amount of light needed to see doubles every 13 years

0
4
8

12
16
20
24
28
32

20 33 46 59 72 85

1x

32x

16x
8x

4x2x

Module 4 - AWZTCT
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*

•Alertness
•Concentration ability
•Distractions
•Day versus night vision
•Age and experience

Module 4 - AWZTCT

*

•Safe conditions
•Minimum delay
•Visible devices
•Current information
•Unstressed travel
•Minimized construction time
•Work being done

Module 4 - AWZTCT

*

*Be sensitive to users’ 
needs

*What is “adequate 
time”?

Module 4 - AWZTCT
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*

•How much time is needed to perceive, analyze and 
execute a decision?

•How does that time relate to distance?

Module 4 - AWZTCT

*

*Perception (Situation detected)

*Intellection (Situation identified and analyzed)
*Emotion (Decision on action made)
*Volition (Action executed)

Module 4 - AWZTCT

*

*Perception and reaction time (PRT) is 2.5 
seconds (per AASHTO)

*Average PRT in work zone situation is 5-7 
seconds

2.5 sec.!

5 sec.!

Module 4 - AWZTCT
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*

*Multiply the speed in miles per hours by 1.47 to 
obtain the number of feet a vehicle travels is one 
second

Example:
60 mph = (60)(1.47) = 88 fps
55 mph = 55 x 1.47 = 81 fps

Module 4 - AWZTCT

*

Speed (mph) Speed (fps)

25 37

35 51

45 66

55 81

60 88

65 96

75 110

Module 4 - AWZTCT

* Distance Traveled (in Feet) During 
the Perception/Reaction Time

Speed (mph) in 2.5 sec. in 5.0 sec.

25 92 36.75 x 5 = 184

35 129 257

45 165 66.16 x 5 = 331

55 202 404

60 220 88.2 x 5= 441

65 239 478

75 276 110.25 x 5 = 551

Module 4 - AWZTCT
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*

•Use standard devices

•Clearly indicate options

•Provide clear directions

•Clearly indicate the desired path

•Consider the visibility of devices
– Day
– Night

Module 4 - AWZTCT

*

*“Work Zone Impact Assessment”

*Reducing “driver frustration” 
allows drivers to make better 
decisions!

Module 4 - AWZTCT

*

*Public relations are key!

*Anticipate when congestion 
may be a problem and plan 
appropriate action

Module 4 - AWZTCT
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*

•Traffic volumes

–Vehicles per hour
–Average daily traffic 
(ADT)

•Traffic movements

•Hourly variations

Module 4 - AWZTCT

0

200

400

600

800

1000 Cap.=1,000 vph

Cap.=500 vph

Congestion 
periods!
Congestion 
periods!

Time of Day

*

Module 4 - AWZTCT

*

*Sketch-Planning
*QuickZone
*QUEWZ-98

*Travel Demand
*IDAS

*Analytical/Deterministic (HCM Methodologies)
*Highway Capacity Software (HCS)

*Traffic Optimization
*Synchro

*Traffic simulation
*CORSIM
*VISSIM

Module 4 - AWZTCT
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* Major Crash Factors of 
VA Maintained Roads

1. Run-off the road
a. Embankment
b. Fixed objective
c. Roll over

2.  Rear in crash due to stop traffic 
3.  Intoxicated driver 
4.  Failure to Yield Right of Way
5. Excessive speed 
6. Drivers Ejected
7. Vehicle Fire
8. Driver inattention 

Module 4 - AWZTCT

*Drivers make their own decisions

*Decisions are based upon information on 
hand and past experiences.

*Traffic control must be designed and 
installed to obtain the desired response.

*Penalties alone have little affect in forcing 
driver responses.

* Driver Expectations

Module 4 - AWZTCT

*When expectancies are met and reinforced 
they aid the driving task and performance 
tends to be error-free.

*When expectancies are violated, drivers 
need more time to respond, performance is 
poorer, and they may commit errors.

* Driver Expectations

?
Module 4 - AWZTCT
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* Are Expectations Violated Here?

Module 4 - AWZTCT

* Are Expectations Violated Here?

Module 4 - AWZTCT

* Driver Behavior

The following steps must be performed for a 
motorist to avoid a hazard:

1. Hazard becomes visible
2. Hazard is detected
3. Hazard is recognized
4. Driver decides on action
5. Driver begins response
6. Maneuver is completed

Detection and 
Recognition

Decision and 
Response

5 to 7 
Seconds

Module 4 - AWZTCT
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* Driver Behavior

The following steps must be performed for a 
motorist to avoid a hazard:
1. Hazard becomes visible
2. Hazard is detected
3. Hazard is recognized
4. Driver decides on action
5. Driver begins response
6. Maneuver is completed

Module 4 - AWZTCT

How far will you travel in 5 seconds at 75 mph?

75 X 1.47 = 110.25’

110.25 X 5 = 551.75’

As designers, what is the factor that is the most variable and we 
have the least control over?
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What percent of accidents have a human factor involved in 
it?

10%
25% 93%

67%

What is PRT numerical value?

What is our main goal as a designer rework zones?

Design the least expensive project possible 

Design a work zone that provides  clear and positive guidance
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Do we get paid extra to trick the driver????

* Advanced
Work Zone Traffic Control 

Training
Component Parts of 

Temporary Traffic Control
April 2015

Module 5 - AWZTCT

* In this module we will cover:

•How work zone types are determined 
•The six categories of work duration
•The five component parts of a TTC Zone and 
discuss each.

Module 5 - AWZTCT
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* Work Zone Types are determined by:

•Work location 
•Type of work operation & 
equipment needs

•Work duration/timeframe
•Highway type

Module 5 - AWZTCT

* Work Zone Types are determined 
by:

*Work Location – in relation to traffic:

Module 5 - AWZTCT

• Outside the shoulder
• On the shoulder w/ no encroachment
• On the shoulder with encroachment
• Within the median, and
• Within the traveled way.

Section 6G.01 (01)

* Work Zone Types are determined by:

* Work Location - Geometrics:
• Vertical and horizontal alignment
• Intersections
• Interchanges
• Signals
• Driveways
• Business entrances
• Schools
• Emergency Services
• Evidence of Pedestrians

Module 5 - AWZTCT
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* Work Zone Types are determined 
by:

* Work Operation:
• Equipment needs
• Type of materials needed
• Quick fix or long term repair
• Compact work area or 
• Extended work area
• Work in an intersection
• Work in a roundabout
• Temporary Traffic Control Devices

Section 6G.01 (01) Module 5 - AWZTCT

* Work Zone Types are determined by:

* Work Operation:

• Equipment needs
• Shoulder Closure
• Stationary Lane Closure
• Flagging Operation
• Mobile Operation
• Working in an intersection
• Working in a roundabout
• TTC Devices needs

Module 5 - AWZTCT

* Work Zone Types are determined by:

* Work Duration 
timeframes:

• Mobile Operation
• Short Duration
• Short-term Stationary
• Intermediate-term Stationary
• Long-term Stationary
• Nighttime Activities

Page 6G-1 in the VWAPM

Module 5 - AWZTCT
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* Work Zone Types are determined by:

* Highway Type Factors:
• Road user speeds
• Road Classification
• Road user volumes
• Road vehicle mix 

• Buses (School, Commercial)
• Trucks
• Cars
• Motorcycles
• Pedestrians – sidewalk of visual 

evidence
Module 5 - AWZTCT

* Posted Speed Limit

*The posted speed limit has an effect on the 
installation of TTC devices: 
•Distance between signs
•Length of transitions; merging, shifting or 

shoulder tapers
•Spacing of channelizing devices
•Buffer spacing
•Use of TMA
•Clear zone values
•Barrier flare rate

Module 5 - AWZTCT

* Virginia Work Area Protection 
Manual References

*We will discuss:
• Figure 6C-1, Component Parts of TTC Zone
• Table 6C-1, Spacing of Advance Warning Signs

• We will use Table 6H-5 for discussion 
purposes

• Table 6F-2, Spacing of Channelizing Devices
• Table 6C-3, Taper Length Criteria for TTC 

Zones
• Table 6C-4, Taper Length Chart
• Table 6C-2, Length of the Longitudinal Buffer 

Space

Module 5 - AWZTCT
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Component Parts of a Temporary Traffic 
Control Zone

Page 6C-3

Module 5 - AWZTCT

Component Parts of a Temporary Traffic 
Control Zone

Advanced Warning Area

Transition Area

Buffer Area

Work 
Space

Departure Buffer Area

Optional

Termination

Area

Traffic Space Activity 

Area

Page 6C-3

Module 5 - AWZTCT

Component Parts of a Temporary Traffic 
Control Zone

• Advance Warning tells traffic what to expect ahead.

• Transition Area moves traffic out of it normal path.

• Buffer Area provides protection for traffic and 
workers. (Clear space, no workers, equipment or 
materials)

• Activity Area:
• Work Area is where the work takes place.  The 

work space is set aside for workers, TMA, 
equipment, and material storage.

• Traffic Space allows traffic to pass through the 
work space.

• The Termination Area lets traffic resume normal 
driving and may include an optional departure buffer 
area.  Module 5 - AWZTCT
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* Virginia Work Area Protection 
Manual References

*Spacing for Advance Warning Signs?
*Page 6C-3 or Page 6H-6 and page 6 in the PG

*

Module 5 - AWZTCT

* Virginia Work Area Protection 
Manual References

*Channelizing Device Spacing?
* Page 6F-58 and page 10 in the PG

Module 5 - AWZTCT

* Taper Length (L)

*Taper lengths?

* Page 6C-7 or Page 6H-5

Module 5 - AWZTCT

Table 6C-4, Taper Length Chart 

Taper Length (L) 

Posted Speed 
Limit (mph) 

Width of Offset (Feet) 
Remarks 

9 10 11 12 
< 25  95 105 115 125 L= S²W/60 
30  135 150 165 180 “ 
35  185 205 225 245 “ 
40 240 2701 2951 320 “ 
45 405 450 495 540 L=SW 
50 450 500 550 600 “ 
55 495 550 605 660 “ 
60 540 600 660 720 “ 
65 585 650 715 780 “ 
70 630 700 770 840 “ 

* Limited Access highways shall use a 1000ʹ merging taper regardless of the posted speed. 

Shifting Tapers - full lane width shifts on Limited Access Highways shall use a 750ʹ shifting taper 
for posted speeds less than 65 mph and a 1000ʹ shifting taper for posted speeds equal to or greater 
than 65 mph.  For all other roadways ¾ L should be used.2 

 

 

184

185

186



11/8/2019

63

*Types of Tapers & Buffer 
Spaces

• Merging taper takes
away a lane

• Shoulder tapers are
require in advance
of a WZ or shoulder
closure 

• Shifting taper moves
traffic laterally right               
or left

• Downstream taper
moves traffic back
to its normal path

Page 6C-9

Module 5 - AWZTCT

*Types of Tapers & 
Buffer Spaces

• One-lane, two-way
taper controls traffic 
movement alternately  
around the work space

• Downstream taper
moves traffic back
to its normal path

Page 6C-10

Module 5 - AWZTCT

* Virginia Work Area Protection 
Manual References

*Taper lengths?
* Page 6C-7

Module 5 - AWZTCT
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* Taper Length Criteria

Module 5 - AWZTCT

What is the 
merging 
taper length 
for a 40 
m.p.h. 
roadway 
with 12'
lanes?

WAPM –
Page 6C-7

* Taper Length Criteria

What is the 
shifting 
taper length 
for a 55 
m.p.h. 
roadway; the 
width of the 
shift is 10'?

PG –
Page 6C-7

Minimum 
3/4 L or

550 x .75 = 
412'

Module 5 - AWZTCT

* Taper Length Chart

What is the 
merging taper 
length for a 70 
m.p.h. limited 
access 
highway with 
12' lanes?

WAPM –
Page 6C-7

Module 5 - AWZTCT
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* Why use a buffer space?

WAPM – A longitudinal buffer space should be 
place in advance of a work zone.  A clear space, 
no workers, equipment or materials

“Buffer” dictionary definition: 
• To protect something against impact 

or reduce the shock of an impact
• Intervening shield reducing 

interaction of two parts
• A thing that shield or protects 

against harm

Module 5 - AWZTCT

* Buffer Space Length Chart

What is the 
buffer 
space  
length for 
70 m.p.h.?

WAPM – Page 6C-5

Module 5 - AWZTCT

* Activity Area

• Where the work takes place
• Workers
• Equipment
• Materials
• Shadow vehicle

• May be stationary or may move 
as work progresses

• Maximum length of the work 
space should not exceed 2 
miles unless approved by RTE

Module 5 - AWZTCT
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• No set distance           
or table.

• Determine case 
by case.

• Use Engineering 
Judgment.

Module 5 - AWZTCT

Lateral Buffer 
Space

*Lane 
Encroachment on

a Highway• 1' Encroachment 
allowed for long 
term work (more 
than 3 consecutive 
days).

• 2' Encroachment 
allowed for short 
term work.

• Minimum lane 
width shall be 10'

2' Lane 
Encroachment

10'

See TTC-5

Module 5 - AWZTCT

Component Parts of a Temporary Traffic 
Control Zone

Advanced Warning Area

Transition Area

Buffer Area

Work Space

Departure Buffer Area

Optional

Termination

Area

Traffic Space Activity 

Area

Page 6C-3

Module 5 - AWZTCT
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*Termination Area

• Traffic returns to normal path.

• “END ROAD WORK” sign approximately 500' beyond 
the end of the work.

• A longitudinal buffer space may be used between the 
end of the work area and beginning of the downstream 
taper.

END 
ROAD WORK

Module 5 - AWZTCT

*Termination Area

• A 100' minimum downstream taper is now 
recommended for better motorist guidance.

• If speed limit was reduced due to work, the original 
speed limit sign must be placed 500' past the last sign.

END 
ROAD WORK

Module 5 - AWZTCT

*Terminati
on

Area

Module 5 - AWZTCT
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* Measuring Distance

*Methods used to estimate distance:
• Measuring wheel
• Odometer
• Pacing
• Guardrail
• Equipment length
• Distance Measuring Instrument (DMI)
• Pavement marking – skip marks and gaps

Module 5 - AWZTCT

* Skip Marks and Gaps

Total Distance – Gap plus skip line

40 Feet Long

Total Distance – Gap plus skip line
40 Feet Long

30
Feet

10
Feet

Gap

Skip line

Module 5 - AWZTCT

*

350 - 500
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*

Put all signs within the same block regardless of spacing

Use elements of TTC 67

*

645 – 675’

*

80’ in tangent

40’ in taper
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*

50 – 100 feet

*

Occupies a location more than 3 days

More than one daylight period up to 3 days

More than 1 hour within a single daylight period

Occupies a location up to 1 hour

Page 6G-1

*

Section 6F.90 – page 6F-68
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*

*

720 feet

*

1,000 feet
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* Advanced
Work Zone Traffic Control 

Training
Types of Typical Traffic Control

April 2015

Module 6 - AWZTCT

*

1. Detour 
2. Lane constriction
3. Lane closure
4. Shared right-of-way
5. Diversion
6. Intermittent closure
7. Crossover
8. Shoulder use

Module 6 - AWZTCT

*

•Involves total closure of the roadway.

•Traffic is rerouted to an adjacent street or 
highway.

Module 6 - AWZTCT

214

215

216



11/8/2019

73

* 1. Detours
TTC-47 & TTC-48

Module 9 - IWZTCT

*

•All lanes retain their normal number of lanes and general 
alignment

•One or more of the traffic lanes have reduced widths to 
provide the necessary separation from the work zones

•Causes the least disruption to traffic

Module 6 - AWZTCT

*

Module 6 - AWZTCT

217

218

219



11/8/2019

74

*

•One or more of the traffic lanes are closed

•A capacity analysis is necessary to 
determine the extent of congestion that 
might result

Module 6 - AWZTCT

*

Module 6 - AWZTCT

*

•Involves using one lane for both 
directions of traffic

•Flaggers or temporary traffic signals are 
normally used to control the alternation 
of traffic movement

Module 6 - AWZTCT
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*

Module 6 - AWZTCT

*

•Involves total closure of one or both 
directions of travel on the roadway

•Traffic is routed to a temporary bypass 
constructed within the highway’s right-of-
way

Module 6 - AWZTCT

*

Module 6 - AWZTCT
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*

•Involves stopping all traffic in both 
directions for a relatively short time to 
allow the work to proceed.

•After certain amount of time, driven by the 
traffic volume, the roadway is reopened.

Module 6 - AWZTCT

*

Module 6 - AWZTCT

*

•Routing the traffic from one direction onto 
a portion of the median and roadway of the 
opposing traffic.

•May also incorporate lane constrictions.

•On higher speed roadways, Traffic barrier 
Service Concrete (TBSC) is used to separate 
the two directions of traffic.

Module 6 - AWZTCT
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*

Module 6 - AWZTCT

*

•The traffic lanes are routed onto the 
shoulder

•The structural capacity of the shoulder 
must first be analyzed to determine its 
ability to carry the proposed traffic.

Module 6 - AWZTCT

*

Module 6 - AWZTCT
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* The type of temporary traffic control 
is determined by:

1. Duration of Work
2. Location of Work
3. Type of Roadway

Three Types of Work Zones

Module 6 - AWZTCT

* Five Categories of Work Duration

•Long-term Stationary: This is an activity that 
occupies a location more than 3 consecutive 
days.

•Intermediate-term Stationary: This is an 
activity that occupies a location more than one 
daylight period up to 3 days, or nighttime work 
lasting more than 1 hour.

•Short–term Stationary: This is a daytime 
activity that occupies a location for more than 1 
hour, but less than 12 hours.

Module 6 - AWZTCT

* Five Categories of Work Duration

•Short duration: This is an activity that occupies 
a location from 15 minutes up to 1 hour.

•Mobile: This is an activity that moves 
intermittently (0-15 minutes) or continuously.

Module 6 - AWZTCT

232

233

234



11/8/2019

79

* Five Categories of Work Duration

Nearly all 
work 
zones 
start out 
as a 
mobile 
operation 
while 
installing 
the TCD’s

Module 6 - AWZTCT

* Five Locations of Work Activity

•Outside the Shoulder - Traffic control may be 
minimal and consist of a general warning only.

•On the Shoulder - Motorists must be warned 
that work is near moving traffic, and the 
shoulder may not be available for emergency 
use.

•On the Shoulder with minor encroachment -
Traffic control encroaching upon the open travel 
lane must provide a minimum 11' lane width or 
10' lane width on low volume roadways.

Module 6 - AWZTCT

* Five Locations of Work Activity

•In the Median of a Divided Highway – Traffic 
control in both directions should be used and 
protection for workers may be necessary.

•On the Traveled Way – Optimum protection of 
workers and maximum advance warning for 
drivers is essential.

Module 6 - AWZTCT
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* Types of Roadways

•Limited Access Highway – High speed, high 
traffic volume roadway, usually with multiple 
travel lanes and peak travel periods.

•Multilane Non-Limited Access Roadway – May or 
may not be divided.  Multiple travel directions 
to contend with, as well as geometrics (hills and 
curves).

•Two-Lane Roadway – Traffic control must control 
the remaining lane, usually through flagging or 
temporary signals.

Module 6 - AWZTCT

*Other Considerations

•Urban Street – Low speed, high traffic volume 
during morning/evening peak travel periods, 
many entrances and business.  Pedestrian traffic 
control may be required.

•Intersection – May or may not be signalized.  
Multiple travel directions to contend with 
requiring coordinated traffic control.

•Total Roadway Closure – Safest, quickest for 
performing work activities, requires approval, 
planning, and detour traffic control.

Module 6 - AWZTCT

Module 7 - AWZTCT

Advanced
Work Zone Traffic Control
Training
Design Considerations
April 2015
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*

•The basic scheme to handle traffic

•Each with advantages and disadvantages

•Its selection is a difficult task, 
particularly in large projects

Module 7 - AWZTCT

*

• Planning considerations

• Design considerations

• Intelligent Transportation Systems

• Enforcement strategies

Module 7 - AWZTCT

*
•Gather available data

•Assess roadway characteristics

•Identify all agencies that may have 
jurisdiction

•Coordinate with local officials

Module 7 - AWZTCT

A COMPREHENSIVE TMP
CHECKLIST CAN BE FOUND AT

http://www.virginiadot.org/business/trafficeng-WZS.asp
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*

*Roadway/Roadside
•Existing road conditions
•Operations features
•Access points
•Structural limitations
•Horizontal/vertical restrictions 
•Grades
•Utility location

Module 7 - AWZTCT

*

*Traffic Data
•Speed data
•24-hour counts, turning counts
•Alternate routes
•Daily/seasonal variations
•Signal timing data
•Truck/bus data and stops
•Crash data
•Pedestrian and bicycle traffic

Module 7 - AWZTCT

*

*Other
•Jurisdictions involved
•Business access & parking areas
•School bus routes
•Fire district & location of fire stations
•Hospitals
•Policies on worker or motorist safety
•Incident management plans

Module 7 - AWZTCT
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*
*Other (cont.)

•Possibility of inclement weather
•Start and end of construction season
•Holiday and recreational activities
•Environmental impacts
•Public/Property owners concerns
•Wetlands
•Archeological studies
•Special Events

Module 7 - AWZTCT

*

*Based upon:

•Traffic factors
•Duration of work
•Location of work
•Type of work
•Other factors

•Channelizing devices/Barriers
•ITS
•Law Enforcement

Module 7 - AWZTCT

*

•Traffic volumes
•Traffic characteristics
•Traffic controls
•Urban features

–Driveways
–Parking
–Pedestrians
–Bicycles
–Etc.

Module 7 - AWZTCT
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*

*Traffic generators
•Tourist attractions
•Residences
•Retirement homes – senior 
citizens

•Schools
•Shopping
•Business
•Industry
•Medical Facilities
•Cultural and sporting events

Module 7 - AWZTCT

*

•Type of road
•Traffic conditions
•The closer the work is to 
users, the greater the 
number of TTC devices 
needed

Module 7 - AWZTCT

*Use of 
Barrier/Channelizing Devices

Module 7 - AWZTCT

Because barrier itself is a hazard; prior to including 
positive protection in a traffic control plan (TCP), careful 
consideration must be given to alternatives which would 
avoid or minimize exposure for workers and road users.
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*Use of 
Barrier/Channelizing Devices

Module 7 - AWZTCT

Strategies to avoid barrier use:

•Removal of the hazard 
•Scheduling or sequencing phases of work
•Full road closure/ramp closure with traffic detoured 
•Designing a road or lane closure with onsite
diversion

•Closing additional travel lanes to perform certain 
activities

•Performing work during non-peak travel periods
•Using a slope wedge in lieu of open trenching

*
Channelizing Device/Barrier 

Selection Process

Module 7 - AWZTCT

1. Determine Variables

2. Check Clear Zone and 
Drop-off Guide

violated

3. Remove 
Hazard

3a. Consider 
Alternatives

p≤0.5

4. Determine Expected Accident Factor, p

yesnot violated

5. Select
Channelizing

Devices

7. Design Barrier

no

p>0.5

6. Complete Checklist.
Is barrier needed?

yes

yesno

no

*

*A drop-in elevation, parallel to the adjacent 
travel lanes, with slopes steeper than 4:1.

*“NON RECOVERABLE”
*If drop-off occurs within the clear zone due 
to construction and maintenance, warning 
signs, wedges, and/or protection devices are 
required!

Module 7 - AWZTCT
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*Drop-off
Condition

Module 7 - AWZTCT

h
a
z
z
a
r
d

Drop off

*Drop-off
Condition

Module 7 - AWZTCT

*

D = drop-offEdge of 
travel 
lane

Clear Zone (CZ)

Module 7 - AWZTCT
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*

*Contractor may use 
shoulder treatment in 
lieu of barrier

*Warning devices are 
required

Module 7 - AWZTCT

*

Warning Device
Shoulder Base Material
4:1 or Flatter

Cone/Drum/Longitudinal 
Channelizing Device with wedge 
may be used in lieu of barrier

Module 7 - AWZTCT

*

Travel 
lane

D varies, 5 Inches MAXIMUM

6:1 wedge
Travel lane

Module 7 - AWZTCT
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*

*A drop-off condition created and restored 
within the same work period is usually not 
subject to the use of barriers, however, 
warning devices are required.

Module 7 - AWZTCT

*

“DEFLECTION”

D = drop-off

Edge of 
travel lane

X

Clear Zone (CZ)

Module 7 - AWZTCT

*Determining Expected Accident 
Factor “p”

Module 7 - AWZTCT

Step 4 in the Channelizing Device/Barrier Selection 
Process Flow Chart

Example:

Rural Primary highway – 1 lane each direction
ADT=10,000 (for both directions)
Length Of Construction (L) area = 0.5 miles
Construction duration (T): .4 year
55 MPH Work Zone Speed Limit

1. From ROR frequency factor chart, ADT 10,000 indicates about a 
5 ROR encroachments/mile/year (f)

2. Expected Accident Frequency Factor:
p = f x L x T
5 x 0.5 x 0.4 = 1.0
Accident Frequency Factor greater than 0.5, proceed to Table 1, 

Barrier-Channelizing Device chart.
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* ROR Frequency Factor Charts

Module 7 - AWZTCT
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*

Module 7 - AWZTCT

Existing 
Traffic ADT

Posted Speed Limit (mph)
0-25 26-35 36-45 46-54 55+

0-750 1,2 1,2 1,2 1,2
1,2

B

751-5500 1,2 1,2
1,2                                 

B B
B                                

A

5501-15000 1,2
1,2 

B B
B

A A

Above 15000 1,2
1,2

B A A A

LESS POSITIVE

MORE POSITIVE

A more positive type of barrier can be substituted for values shown.

Channelizing Device - Barrier Chart

*

Module 7 - AWZTCT

265

266

267



11/8/2019

90

*

Module 7 - AWZTCT

* Work Zone
Channelization/Barrier Analysis 

(Checklist)

Module 7 - AWZTCT

Project No.: Project’s TMP Category:

Review Requested By: Date of Request:
Project Scope: Starting MP:

Ending MP:

VDOT Project/Contract 
Manager: Date of Review:

Reviewer(s):
Channelization/Barrier Device Selected (Check all that apply):

Cones        Drums      Temporary Asphalt Median
Guardrail    Traffic Barrier Service Concrete

Decision Justification (What was decided and why): 

(Office)
(Office Location)

(Title)

SECTION B – ENGINEERING INVESTIGATION RESULTS
.

ENGINEERING AND TRAFFIC INVESTIGATION
WORK ZONE CHANNELIZATION/BARRIER ANALYSIS
SECTION A

The related process is a guideline for aiding the engineer in 
the selection of barrier or channelizing devices

*

*An applicable strategy to:
•Manage the work zone traffic in real-time

•Informs motorists of work zone activities to 
avoid delays by utilizing alternate routes

•Provides guidance and creates safer operation 
for the motorists and workers

Module 7 - AWZTCT
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*

*Triggers to use ITS:
•Long duration projects

•Presence of or proposed ITS deployment

•High expectations of long delays/queues

•Existing and potential high incident (crash) 
locations

Module 7 - AWZTCT

*

Module 7 - AWZTCT

*

•Strategies that rely on regulatory signing with 
law enforcement.

•The messages conveyed on regulatory signs can 
be enforced

•Refer to IIM-LD-93 and agreement with the 
Virginia State Police.

Module 7 - AWZTCT
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*

Enforcement
Speed control

Module 7 - AWZTCT

*

• Guidelines for the effective use of the VSP in work 
zones have been developed

• Provide VSP as much advance notice as possible.
• Establish open communication

VDOT

Module 7 - AWZTCT

*

• The police vehicle should not 
block an open travel lane unless 
protected by a TMA.

• In closed lane 500’-1000’ in 
advance or first crew for free 
flowing traffic

• On the shoulder, in advance of 
backup for traffic queues

• On shoulder 500’-800’ in 
advance of operation for mobile 
operations

Module 7 - AWZTCT
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*

*For law enforcement to be effective, 
Designers need to provide a safe area to cite 
violators outside of the lane closure to avoid 
interference with construction activities.

Module 7 - AWZTCT

*

•Reduced stopping sight distance
•Proximity to traffic barriers
•Severe roadway geometrics
•Extremely narrow lanes

A reduction in the speed limit can only be made upon 
the completion of an engineering study and with the 
approval of the Regional Traffic Engineer!

Module 7 - AWZTCT

Page A4 – barrier
ADT x exposure x length
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* Advanced
Work Zone Traffic Control

Training
Traffic Control Devices

Module 8 - AWZTCT

* Traffic Control Devices

Purpose of Traffic Control Devices (TCD’s):

Ensure highway safety by providing for the orderly
and predictable movement of traffic and provide the
guidance and warning necessary for road users to get 
through the work zone safely.

Module 8 - AWZTCT

* Traffic Control Devices

To be effective, all traffic control devices should meet 
the following 5 Basic Requirements:

1. Fulfill a need
2. Command attention
3. Convey a clear, simple meaning
4. Command respect
5. Give adequate time for response

Module 8 - AWZTCT

remember
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*Portable Changeable 
Message Signs

Module 8 - AWZTCT

* PCMS

Typical application to use a PCMS:

1. Speed expected to drop substantially
2. Significant queuing and delays are expected
3. Adverse environment conditions are present
4. Changes in alignment or surface conditions
5. Advance notice of ramp, lane or road closure
6. Crash or incident management
7. Changes in road user pattern

Module 8 - AWZTCT

* PCMS

The PCMS message :
• No more than

• Two phases (two screens displayed)           
2 – 4 seconds per screen

• 3 lines of text
• Each screen understood by itself 
• Message centered
• Messages specific to the type of traffic 

control are published in Appendix D
Module 8 - AWZTCT
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* PCMS

The PCMS message should brief and 
convey:

1. The problem or situation that the road 
user will encounter ahead, 

2. The location of or distance to the 
problem or situation, and 

3. The recommended driver action.

Module 8 - AWZTCT

*PCMS’s shall

•displace only traffic 
operational, regulatory, 
warning and guidance 
information

•be used as a supplement 
to and not a replacement 
for static signs and 
pavement markings.

* Does PCMS Use Meet Guidelines?

Module 8 - AWZTCT

* PCMS Messages

Module 8 - AWZTCT
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* PCMS Placement

If multiple PCMS’s are required, they 
should be separated a minimum of
1000'.

Module 8 - AWZTCT

* PCMS & Arrow Board Delineation

Module 8 - AWZTCT

Page 6F-49

*Traffic Control Device 
Signs

Module 8 - AWZTCT

289

290

291



11/8/2019

98

* Traffic Control Device - Signs

Signs provide a good deal of information to motorists 
through their:

 Colors

 Shapes

 Words

 Symbols

Module 8 - AWZTCT

Sign shapes:

STOP Sign

Guide Signs

YIELD Sign

Warning Signs

Regulatory 
Signs

Traffic Control Device - Signs

Warning Signs
Module 8 - AWZTCT

Sign shapes:

Warning Signs

Railroad Sign

Traffic Control Device - Signs

Grade
Crossing

School
School
Pedestrian
Bicycle

Module 8 - AWZTCT
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Classification of Signs:

• Regulatory

• Warning
• Construction

• Incident Management

• Guide
• Recreational and Cultural Interest Areas

Traffic Control Device - Signs

Module 8 - AWZTCT

• Traffic Laws and regulations

• Must be authorized by 
proper authority (Regional 
Traffic Engineer or the 
jurisdiction’s responsible 
charge)

• Design Colors: Black & 
White, Red & White

Regulatory Signs

Module 8 - AWZTCT

Regulatory Signs

Module 8 - AWZTCT
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• Give road users information that will help them in the 
most simple, direct manner possible.

• Examples: Route destinations, destinations , 
direction, distances, services,  points of interest or 
other geographical, recreational or cultural info.

• Design: Rectangular, white on green, or black on 
orange.

Guide Signs

Module 8 - AWZTCT

Guide Signs

Module 8 - AWZTCT

Warning Signs Are Used To:

Module 8 - AWZTCT
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• Used to warn of general or specific conditions on 
or near the road. 

• Placed in advance of the warning.

• Design: Diamond shape, Black on Yellow or Black 
on Orange, Black on Fluorescent Pink, Black on 
Fluorescent Yellow-Green.

TCD – Warning Signs

Module 8 - AWZTCT

MUTCD
Standard Highway  Signs

* Standard Highway Sign Manuals
Fabrication Requirements

VA Standard Highway Signs
Module 8 - AWZTCT

* Sign Book Provides Fabrication 
Requirements

VA Standard Highway Signs
Module 8 - AWZTCT
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* Why Fabrication Requirements?

Uniformity, Legible
& Standardization

Module 8 - AWZTCT

* New Signs

Signs not found in either of these 
two Manual:
• Shop drawings shall be 

submitted to the State Traffic 
Engineer

• VDOT – forwards to FHWA for 
approval

• Why?  Uniformity

Module 8 - AWZTCT

*Sign Characteristics &                                    
Table 6F-1, TTC Signs & 

Plaques 
* Section 6F.02 General 

Characteristics of Signs
• Orange rows are VA specific 

signs

• Pink rows VA Incident 
Management signs

• White and grey rows MUTCD 
signs

• Example of VA sign 
designations; W21-V1

• Example of VA sign designation 
which modifies an MUTCD sign; 
W20-8 (V) 

Module 8 - AWZTCT
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* TTC Device – Warning Signs

Module 8 - AWZTCT

* Exit, Pull Off Area, Exit Open  & Detour  
Signs for TTC

New:
Pull Off Area signs
VA Detour sign – larger
Route shield
Detour w/ route shields
Business signs

Module 8 - AWZTCT

* NEW SIGN

Business Entrance Signs

• The Business Entrance (M4-V6a and M4-V6b) 
signs may be used in urban areas where the 
original entrance will be relocated for more 
than 3 months during construction

• The Business Entrance sign shall be used to 
identify the business entrance and shall not 
contain the business logo

• If the Business Entrance sign is attached to a 
Group 2 channelizing device, it shall be 
crashworthy 

Module 8 - AWZTCT
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Sign layouts typically include some 
type of graphic sign to assist 
motorists in making maneuvers.

* Warning Signs

Module 8 - AWZTCT

* Sign Sheeting Angularity

Signs must be as perpendicular to 
traffic as possible to reflect light 
back to the source (motorist).

Light

Sign

Back to 
source
(Motorist)

Away from 
source

Module 8 - AWZTCT

* Required Sheeting for  Signs

 Fluorescent  Orange Prismatic (high 
observation angle) Lens Sheeting

For rigid signs
Module 8 - AWZTCT
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 Unless restricted by right-of-way or 
pedestrians, the normal dimension for 
warning signs is 48" x 48".

* Minimum Sign Dimensions

Right-of-way constraints 
36" x 36“ may be used

48"

48"

Standard

Greater 
emphasis larger 
signs should be 
used

Module 8 - AWZTCT

* Sign Placement

 Signs are generally placed on the right-hand 
side of the roadway.

 Divided roadways with a median of 8' or greater 
require signs placed on both sides of the 
roadway.

Module 8 - AWZTCT

* Sign Placement

• Smaller signs may be used in the median to 
provide left sign assemblies on a multilane 
roadway

Module 8 - AWZTCT
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* Sign Lateral Requirement

 The minimum lateral 
distance of post 
mounted signs in Rural
locations is 6' to 12' from 
the edge of the sign to 
the roadway, or 6' from 
the paved shoulder.

ROAD
WORK
AHEAD

6'

6 to 12'

Minimum

Module 8 - AWZTCT

ROAD
WORK
AHEAD

* Sign Lateral Requirement

 The minimum lateral 
distance of post 
mounted signs in Urban
locations is 2' from the 
edge of the sign to the 
roadway, or 6' from the 
paved shoulder.

2'
Minimum

Module 8 - AWZTCT

*Arrow Board

Module 8 - AWZTCT
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* Arrow Board

*Our most effective traffic control 
device when used correctly!

Module 8 - AWZTCT

* Arrow Board

Arrow Boards are used:

• in lane closure operations

• on shadow (protection) vehicles

• on vehicles in mobile operations
Module 8 - AWZTCT

* Arrow Board

• 1 arrow board shall be used 
for each travel lane closed.

• Four-corner caution mode
• Shadow vehicle in 

advance of stationary 
work crew

• Shoulder closures

Module 8 - AWZTCT
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* Arrow Board  Specifications

• Arrow Board should be 
located on the shoulder at 
the beginning of the 
merging taper

Module 8 - AWZTCT

* Arrow Board Proper Placement

* For narrow shoulders, place inside taper 
* close to the beginning of the taper as possible
* but behind the channelizing  devices.

Module 8 - AWZTCT

* Arrow  Board Location

Verify TTC notes & layouts for requirements

Module 8 - AWZTCT
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*Channelizing Devices

Module 8 - AWZTCT

* Channelizing Devices Serve To:

•Delineate work areas
•Protect workers
•Guide motorist & 

pedestrians safely
•Provide smooth & gradual 

traffic movement from one 
lane to another

•Reduce width of travel way

Module 8 - AWZTCT

* Types of Channelizing Devices
*Group I - Tubular Marker & Cone

Group 2 – Drum, Vertical Panel, Directional Indicator 
Barricade, Longitudinal Channelizing Device 

Module 8 - AWZTCT
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* Types of Channelizing Device

*Cones & Tubular Markers

Used in manned WZ 
Shall be retroreflective at night

36" 42" 42"

Module 8 - AWZTCT

* Types of Channelizing Devices:
*Tubular markers should be used where space restrictions.

• Less visible
• Should be stabilized

• Use weighted bases
• Sandbag rings

Module 8 - AWZTCT

*

• Taper on Limited Access 
highway at night

• Unmanned work zones
• Delineates hazards
• Fluorescent 6" alternating    

stripes orange & white
• Close top

Drums

Module 8 - AWZTCT
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*

RTE approval required for 
Vertical Panel use. 

Vertical panels are typically 
used:
• when space is limited
• to divide opposing lanes
• to replace barricades

Vertical Panel

Module 8 - AWZTCT

*

Direction Indicator Barricade

• Crashworthy
• Shall consist of a One-Direction 

Large Arrow sign mounted above a 
fluorescent 4" alternating orange & 
white stripe rail. 

• Specific directional guidance
• May replace drums in tapers on 

Limited Access Highways

Module 8 - AWZTCT

*

• Used for pedestrian guidance or 
to channelize vehicular traffic at 
night, 

• Shall be interlocked and 
supplemented with retroreflective 
material or delineation for 
improved nighttime visibility 

• Shall interlock to delineate or 
channelize pedestrians

Longitudinal Channelizing Device

Module 8 - AWZTCT
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*

• Channelizing device not a traffic 
barrier

• May be used instead of cones, 
drums, & barricades

• May be hollow or filled with water 
as ballast

• Must be crashworthy

Longitudinal Channelizing Device

Module 8 - AWZTCT

* Type 3 Barricades

•Type 3 Barricades shall be crashworthy; 
NCHRP-350 or MASH approved

•Used to close or partially close a road.
•Used to closed construction entrances.

Module 8 - AWZTCT

Crashworthy Design

Module 8 - AWZTCT
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* Type 3 Barricades

•Signs shall not cover more than the top 
rail

•Signs shall not affect crashworthiness.

Module 8 - AWZTCT

X

*

Module 8 - AWZTCT

*Shadow Vehicles

Module 8 - AWZTCT
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* Shadow Vehicle

• A vehicle used to protect workers or work 
equipment from errant vehicle

• Equipped with flashing arrow, CMS or 
vehicle warning lights

• Parked 80 – 120 feet in advance of the first 
work crew

• Shadow vehicle  may be equipped with 
TMA or TMA  trailer

Module 8 - AWZTCT

* Shadow Vehicle with a TMA

The TMA shall be used:

• When closing a lane on a four or more 
lane roadway with a posted speed of 45 
mph or greater

• On shoulders, ramps and loops of 
interstate and Limited Access highways

Module 8 - AWZTCT

* Shadow Vehicle with a TMA

A TMA shall not be used to protect a fixed object

Module 8 - AWZTCT
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* Floodlights

Nighttime Illumination:
• Flagger Stations
• Work areas
• Equipment 
• Equipment  crossings

Negative impact – glare
• After installation conduct a 

drive through in all directions 
to ensure lights are not 
blinding motorists

Module 8 - AWZTCT

* Eliminate Floodlight Glare

• Air-filled lights 
should be considered 
if light  glare cannot 
be eliminated

• Conversion units are 
available for light 
towers 

Module 8 - AWZTCT

*Traffic Barriers

Module 8 - AWZTCT
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* Traffic Barrier Service

The 4 primary functions of temporary traffic barriers are:
A. To keep vehicular traffic from entering work areas, 

such as excavations or material storage sites;
B. To separate workers, bicyclists, and pedestrians from 

motor vehicle traffic;
C. To separate opposing directions of vehicular traffic; 
D. To separate vehicular traffic, bicyclists, and 

pedestrians from the work area such as false work for 
bridges and other exposed objects.

Module 8 - AWZTCT

* Matching Different
Barrier Types

A Lateral Support – “Method B” is used to match 
different types of barriers.

*Butting Traffic 
Barrier Service To 

Single Face Parapet 
Service

Method A

Module 8 - AWZTCT
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Single Face 
Parapet

Sandbags

Double 
Face

Double Face

*Butting Traffic Barrier 
Service                       To 

Single Face Parapet 
Service

Method B

Module 8 - AWZTCT

*Butting Traffic Barrier 
Service                       To 

Single Face Parapet 
Service

Method B

Module 8 - AWZTCT

* Barrier Deflection Table                    
& Anchorage

Module 8 - AWZTCT

* Appendix A;

* Pages A-13 & 14

*Anchorage - length of barrier 
needed upstream, downstream of 
the WZ to ensure maximum 
deflection is not exceeded 

*No materials or equipment  
should  be stored in deflection 
zone
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* Barrier Installation

Module 8 - AWZTCT

* Barrier Installation

Module 8 - AWZTCT

Page A-16 & TTC-7

* Barrier Installation

*Barrier Transitions Flare Rate;                 
Appendix A Page A-16 

170'

10'

Module 8 - AWZTCT

352

353

354



11/8/2019

119

* Barrier Installation

*Blunt End Protection:
• Attach to GR w/Fixed Object Attachment
• Bury into a cut slope
• Extend barrier out of the Clear Zone
• Protect with Impact Attenuator

Module 8 - AWZTCT

* Blunt End Protection
* Approved end treatments

• Three types of attenuators
• L&D Standards/Special Design approval required

* Ornadge

Module 8 - AWZTCT

* FOA attachment 
for Construction Zones

Module 8 - AWZTCT
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* Introduced Barrier (Fixed Object)

Module 8 - AWZTCT

* Barrier 
Construction Access Techniques

Module 8 - AWZTCT

* Barrier Deflection

•Movable Barrier has the least amount of 
barrier deflection when struck.

Module 8 - AWZTCT
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* Barrier for Road Closure

Barrier required when on 
long term road closures:
• when a grade 

differential of one foot 
or greater

• Barrier placed at 45°
angle to the travel way

• Placed behind Type 3 
Barricade but before 
the work space

• Placed to allow 
equipment access to 
WZ .

Module 8 - AWZTCT

*Eradication and Temporary 
Pavement Markings & Markers

Module 8 - AWZTCT

•Pavement Markings and markers are the 
primary source of delineation for motorist 
at night.

•Lack of markings, or improper eradication 
of existing markings, are one of the areas 
most sited in work zone litigation.  

•The following questions should be asked for 
every construction project . . .

* Pavement Marking
& Eradication

Module 8 - AWZTCT
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•Are all conflicting pavement markings 
removed?

* Pavement Marking Eradication

Module 8 - AWZTCT

•Tapers and lane shifts are most important
•100% removal required.

* Pavement Marking Eradication

Module 8 - AWZTCT

*TTC-55 
*Eradication of Pavement Markings in a Work Zone
* All skip lines a minimum of 200' in advance of taper.

* Existing edge line minimum 200' past new edge line.

* Pavement Marking & Eradication

Module 8 - AWZTCT
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*TTC-55 
*Eradication of Pavement Markings in a Work Zone

• For lane shifts, all skip lines not delineated by Group II’s 
within 6' of new edge line.

• Remove reflective element from markers conflicting with 
new markings.

* Pavement Marking & Eradication

Module 8 - AWZTCT

*Type E – Non-reflective removable black 
construction pavement marking
•shall be applied in accordance with the 
manufacturer’s recommendations

•Suggest to be used no longer than 120 days

* Pavement Marking Eradication

Module 8 - AWZTCT
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* Construction Pavement Markers

• Shall be installed with hot-
applied bitumen adhesive

• Epoxy may be used on 
hydraulic cement concrete 
roadway & not final surfaces 
of asphalt concrete.

Module 8 - AWZTCT

* Construction Pavement Markers

Installed on:

• 20' centers in lane shift in Transition Area

• 40' centers in all other areas

Module 8 - AWZTCT

* New Figures – Markings & Markers

Module 8 - AWZTCT

370

371

372



11/8/2019

125

* Figures With Markings & Markers

Module 8 - AWZTCT

* Figures With Markings & Markers

Module 8 - AWZTCT

ROAD
WORK
AHEAD

 

 

 

Module 9 - AWZTCT

Advanced Work Zone 
Traffic Control Training
Traffic Control Plans 
April 2015
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*

•Based on a Transportation Management Plan 
(TMP)

•A plan that details the traffic control for a 
specific project

•Consistent with the complexity of the project
•Adjusted to field condition

The TCP is the culmination of everything 
we have learned in this course!

Module 9 - AWZTCT

* Transportation Management Plan 
RequirementsIIM-LD-241/TED-351

Work Zone Safety and Mobility

Module 9 - AWZTCT

* What is a Project Level
Transportation Management Plan?

Transportation Management Plan

Temporary Traffic
Control Plan

Public
Communications

Plan

Transportation
Operations

Plan

Traffic Analysis Crash Data

Module 9 - AWZTCT
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*Transportation Management 
Plan RequirementsIIM-LD-241/TED-351

Work Zone Safety and Mobility Provides Guidance on:

• Effective on all work zone activities within state right of way and on 
all streets and highways that have been accepted into the State 
Highway Systems.

• Temporary Traffic  Control, Public Information, and Traffic 
Operations strategies for managing work zone impacts to traffic.

• Roles and responsibilities for project teams in developing TMPs 
during the preliminary engineering and construction phases of a 
project.

• Categorizes projects based on the complexity of the construction.
Module 9 - AWZTCT

*Transportation 
Management Plan 

Requirements

IIM-LD-241/TED-351

Work Zone Safety and Mobility

Three Categories of Projects:
• Type A – Typically maintenance projects with traffic maintained at all times. 

Flagging and lane closures typically will comply with published regional lane 
closure polices.

• Type B – Typical roadway construction project with traffic impact limited to the 
area containing the work zone.  Requires a traffic impact analysis proportional 
to the complexity of the construction and type/duration of the work zone(s).

• Type C – Large scale multi-phase multi-year construction projects on 
Interstate, freeway and primary arterial roadways and/or a series of projects 
within a TMA.  Requires a detailed traffic analysis for the work zone and all 
adjacent roadways.

Module 9 - AWZTCT

* Transportation Management Plan Requirements
Type A  Projects

VDOT’s

Maintenance, Permit and Utility

Processes

Module 9 - AWZTCT

• VDOT Contract Administrator/Manager, Private 
Contractor/Developer, or Utility develops and submits 
plan to the appropriate VDOT work group

• Submitted plan is reviewed by the VDOT work group 
with assistance, as needed, by the Regional Traffic 
Engineering and Operations staff 

379

380

381



11/8/2019

128

*Transportation Management Plan 
Requirements

Type B and C ProjectsVDOT’s Project Management Process

Module 9 - AWZTCT
http://www.virginiadot.org/business/resources/Project_Management_Online_Guide.pdf

VDOT’s Project Development Process

Module 9 - AWZTCT

*

VDOT’s Project Development Process

* Module 9 - AWZTCT
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VDOT’s Project Development Process

*

Module 9 - AWZTCT

VDOT’s Project Development Process

*

Module 9 - AWZTCT

*Transportation Management 
Plan Requirements

Type A Projects
• Typically simple single phase projects

• Comply with Region’s lane closure policy

• Requires a Temporary Traffic Control Plan in a narrative format with 
sketches noting:
Work zone location, width & length
Number of affected lanes
Hours the work zone will be active
Applicable TTC Figure from the Work Area Protection Manual

• Recommends a Public Communications Plan & a Transportation 
Operations Plan

IIM-LD-241/TED-351

Work Zone Safety and Mobility

Module 9 - AWZTCT
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*

Module 9 - AWZTCT

*

Module 9 - AWZTCT

TMP Recommendation Examples

*
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*Transportation Management 
Plan Requirements

Type B Projects

• Complex projects  consisting of lane closures, traffic 
shifts and /or detours

• Requires a traffic impact assessment
• Requires a Temporary Traffic Control Plan with Detail 

Plans, Typical Sections and/or special details
• Requires a Public Communications Plan for high volume 

roadways and a Transportation Operations Plan for work 
zones greater than ½ mile in length

IIM-LD-241/TED-351

Work Zone Safety and Mobility

Module 9 - AWZTCT

*

1. The location of all advance warning signs and 
lighting units

2. Temporary pavement markings
3. Location of temporary barriers and attenuators
4. Temporary drainage design
5. Channelizing devices at special locations
6. Location of special devices

Module 9 - AWZTCT

*

7. PCMS messages for each phase
8. Signal timing for each phase, including method of 

temporary actuation, if needed.
9. Location and geometry transitions,           detours 

and diversions
10. Typical sections for each phase of work
11. The proposed regulatory speed(s) for each phase

Module 9 - AWZTCT
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*

• Resolve any conflicts between permanent 
signing and markings and work zone signing and 
markings

• Key strategies such as service patrol, police, 
public service announcements, Highway 
Advisory Radio (HAR), night work, ITS, etc.

Module 9 - AWZTCT

*

• Have good plan notes
• Address the need for 

maintaining existing 
roadway safety and 
mobility

• Work area access plan

Module 9 - AWZTCT

*

•Must allow room for equipment to properly 
perform its function

•May use flaggers, diversions, etc. to allow for a 
safe operation

•May impose an “operational limit” for a piece 
of equipment

•Must avoid conflicts with other 
equipment/utilities

Module 9 - AWZTCT
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Everything!
For Each Phase!

*

Module 9 - AWZTCT

*

•Understand the project
•Gather all necessary data
•Develop specific objectives
•Evaluate and brainstorm multiple 
alternatives

•Develop a detailed TCP that would meet 
project objectives

Module 9 - AWZTCT

*

• General notes
• Special notes (if applicable) 
• Typical drawings
• Detailed drawings (if applicable)
• Special Provision Copied Notes (if 

applicable)

The TCP should contain…

Module 9 - AWZTCT
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*

Module 9 - AWZTCT

*

Module 9 - AWZTCT

PLAN
Typical Section

Notes & Legend

*

Module 9 - AWZTCT

PLAN

Notes & Legend

Typical Section
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*

Module 9 - AWZTCT

*

Module 9 - AWZTCT

*

Module 9 - AWZTCT
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*

Module 9 - AWZTCT

*

Module 9 - AWZTCT

*

Module 9 - AWZTCT
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*

Module 9 - AWZTCT

*

Module 9 - AWZTCT

*Transportation 
Management Plan 

RequirementsType C Projects
• Large scale multi-phase multi-year construction projects 

on Interstate, freeway and primary arterial roadways 
and/or a series of projects within a TMA.

• Requires a detailed traffic impact assessment
• Requires a Temporary Traffic Control Plan with Detail 

Plans, Typical Sections and/or special details, a Public 
Communications Plan  and a Transportation Operations 
Plan.

IIM-LD-241/TED-351

Work Zone Safety and Mobility

Module 9 - AWZTCT
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*Transportation Management 
Plan Requirements
TCP Development

Type C Projects

Module 9 - AWZTCT

*

Module 9 - AWZTCT

• The location of all advance warning signs and 
channelizing devices

• Temporary pavement markings
• Location of temporary barriers and attenuators
• PCMS messages 
• Typical sections 
• Regulatory speed limits

• All additional information required to 
safely implement the plan

Traffic Control Plans – only projects 
in the Commonwealth’s
Highway system
IIM – LD241.5
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Module 10 - AWZTCT

Advanced Work Zone
Traffic Control Training
Night-time Traffic Control 
April 2015 

*

*Becoming more common due to:
•Daytime congestion
•Reduced business impact
•Reduced community impact

Module 10 - AWZTCT

*

•Provide high levels of safety for workers and 
the public

•Minimize congestion and community impact
•Provide adequate access to the roadway 

Remember the fundamental 
principles of TTC?

Module 10 - AWZTCT

415

416

417



11/8/2019

140

*

• Reduced traffic 
volumes

• Easy setup and 
removal of the traffic 
control on a nightly 
basis

Module 10 - AWZTCT

*

• Traffic
• Construction
• Social
• Economic
• Environmental
• Other

Module 10 - AWZTCT

*

•Better sign retroreflectivity
•Better channelizing devices
•Better lighting equipment
•Better impact attenuators
•Intrusion alarms
•Driver information systems
•NCHRP 350 requirements

Module 10 - AWZTCT
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*

•Required for nighttime work
•Enhance visibility dramatically

Module 10 - AWZTCT

*

Module 10 - AWZTCT

*

*Principles are the same as during daytime, 
except for key enhancements

*The Work Area Protection Manual and the 
MUTCD do not address nighttime work zones 
specifically

REMEMBER: the Work Area 
Protection Manual TTC Figures & 
MUTCD TAs imply minimum 
(daytime?) solutions!!

Module 10 - AWZTCT
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*

*Analyze the component 
parts of the work zone and 
make the necessary 
adjustments for nighttime 
conditions.

Module 10 - AWZTCT

*

*It will be possible to select 
the appropriate:
•Lighting fixtures
•Location
•Arrangement
•Spacing

Anyone responsible 
for designing a 
lighting plan for 
Night-time Work 
Zone should be 
aware of these 
visibility 
requirements.

Module 10 - AWZTCT

*

•The amount of light falling
on an object

•Can be measured with a 
light meter

•Measured in lux or 
footcandles with an 
“illuminance meter”

Module 10 - AWZTCT

424

425

426



11/8/2019

143

*

•Each work area has specific 
illumination requirements

•The TCP may specify the 
required “illuminance levels” 
for the type and location of 
work

Module 10 - AWZTCT

*

•Depend on the type and 
location of the work

•Three levels are defined:
–Level I
–Level II
–Level III

Module 10 - AWZTCT

*

•General illumination of all work operations 
including:
–Layout and measurement ahead of the actual 
work

Module 10 - AWZTCT
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*

•Needed where crew movement may take place 
within the work zone

•Limited to tasks requiring:
–Low accuracy
–Slow-moving equipment
–Large objects
–Setup and removal of closures

Module 10 - AWZTCT

*

•Recommended for areas on or around 
construction equipment

•Suggested for tasks requiring:
–A higher level of visual performance
–A higher level of difficulty or accuracy

Module 10 - AWZTCT

*

Module 10 - AWZTCT

LEVEL Minimum Illuminance
Level Foot-Candles (lux)

Area
of 

Illumination
Examples of Activities

1 5 (54) General 
Activities

Flagging, excavation, 
sweeping & clean-up, 
movement area 
(equipment or work tasks)

2 10 (108)
Activities 
around 

equipment

Paving, milling, concrete 
work

3 20 (216) Illuminance
on task

Crack filling, pothole 
patching, tasks requiring 
extreme precision and care
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*

Module 10 - AWZTCT

*

Module 10 - AWZTCT

*

• Interference with the 
visual perception caused 
by an uncomfortably 
bright light source

•May create
– Discomfort
– Disabling vision

Module 10 - AWZTCT
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*

•Distance between driver and the luminaire
•Height of the luminaire
•Direction the luminaire is aimed

Adjusting these factors controls glare!

Module 10 - AWZTCT

*

*Tower-mounted luminaires 
should be aimed either 
parallel or perpendicular to 
the roadway

Module 10 - AWZTCT

*

Module 10 - AWZTCT
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*

Module 10 - AWZTCT

*

•Do not provide for nighttime work
•Imply minimum ideal (daytime) conditions
•Should be enhanced for nighttime work

Module 10 - AWZTCT

Module 11 - AWZTCT

Advanced Work Zone
Traffic Control Training
Other Considerations
April 2015
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* Urban Areas

May be problematic for 
work zones due to 
unique conditions and 
restricted spaces

Module 11 - AWZTCT

* What is an “Urban Area”?

*An area normally characterized by:
Relatively low speeds
Wider range of traffic volumes
Narrow lanes
Frequent intersections & driveways
Significant pedestrian and bicycle traffic

More businesses & houses

Module 11 - AWZTCT

* Problems with Urban Work Zones

Restricted spaces
Heavy traffic
Signals
Restricted sight distance
Parking
Conflicts with pedestrians
Conflicts with “other” 
vehicles
•Bicycles, buses
•Delivery trucks, utility

Module 11 - AWZTCT

442

443

444



11/8/2019

149

*

Module 11 - AWZTCT

*

Module 11 - AWZTCT

*

Module 11 - AWZTCT
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*
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*

Module 11 - AWZTCT

*

Module 11 - AWZTCT
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*

Module 11 - AWZTCT

*

Module 11 - AWZTCT

*
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*
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*

Module 11 - AWZTCT

*
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*

Module 11 - AWZTCT

* Pedestrian Accessibility

Module 11 - AWZTCT

*

Module 11 - AWZTCT
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*

Module 11 - AWZTCT

Taper?

Module 11 - AWZTCT

*

Module 11 - AWZTCT
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*

Module 11 - AWZTCT

*

•“Applying these guidelines to actual situations 
and adjusting to field conditions requires 
judgment”

•“Fewer devices may be used based on field 
conditions”

Module 11 - AWZTCT

*

•“… the reduced number of devices in utility 
work zones should be offset by the use of high 
visibility devices…”

•Figures TTC-21, TTC-23, and TTC-26 through 
TTC-36 are examples of typical applications.

Module 11 - AWZTCT
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*

•How do we adjust to field conditions?
•What adjustments should be made?
•Are these adjustments still within the MUTCD 
Work Area Protection manuals’ standards & 
guidelines?

•Do these manuals address urban work zones 
adequately?

•How can we protect against lawsuits?

Module 11 - AWZTCT

*

•Develop the design from the driver’s and 
pedestrians’ perspective

•Do the best you can within the site conditions 
with the priority on the safety of all users 

•Always comply with the Work Area Protection 
Manual

•If you cannot comply with the Work Area 
Protection Manual, have a DOCUMENTED REASON 
in the project’s file!

Module 11 - AWZTCT

*

•Additional devices
Special message signs
Temporary delineators

•Decreased spacing of 
channelizing devices

Module 11 - AWZTCT
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*

•Upgraded devices
•Improved layouts

Adjusted for sight 
distance
Higher portable sign 
supports

Module 11 - AWZTCT

•Work closely with the public
Business owners
City officials
Emergency response units

•Maintain all entrances and accesses

*

Module 11 - AWZTCT

*

•They should not be led into direct 
conflicts with work vehicles, 
equipment, or operations.

•They should not be led into direct 
conflicts with traffic moving through 
or around the work site.

•They should be provided with a safe, 
convenient travel path.

Module 11 - AWZTCT
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*

472

October 2011 Media Report on a Project noting: 

• Lack of Sidewalk Access

• Lack of Handicap Access 

473

*

474

*
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475

*

Advanced warning for pedestrians?

Module 11 - AWZTCT

*

477

During a Project Work Zone Review it was noted:

• In the TTC Plan that a pedestrian path was to be 
provided during construction but no specific details 
were provided 

• No alternate path was provided for pedestrians
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*

478

The alternate path that was provided for pedestrians by 
work order.

*

The alternate path that was provided for pedestrians by 
work order.

Module 11 - AWZTCT

*

•The latest edition of the Work Area Protection 
Manual as well as the MUTCD have increased 
traffic control requirements for Pedestrians and 
takes into account ADA requirements as well.

Module 11 - AWZTCT
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* Sidewalk Closure

Module 11 - AWZTCT

Changes in the 2011 WAPM

6D – Pedestrian and Worker Safety

Pedestrians with disabilities requirements:

• Use of audible devices for TTC information

• Use of barriers that are detectable by a person using a 
cane due to visual constraints.

• If a pedestrian facility was accessible to 
pedestrians with disabilities, the footpath 
provided during TTC should also be accessible.

• Pathways at least 60” wide, or 60” x 60” passing 
space every 200 feet.

Module 11 - AWZTCT

New TCD’s To Address ADA 
Pedestrian Concerns

Module 11 - AWZTCT
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Pedestrian Considerations

•

• If a pedestrian facility was accessible to pedestrians 
with disabilities, the footpath provided during TTC 
should also be accessible.

• Use of audible devices for TTC information

Module 11 - AWZTCT

Pedestrian Considerations

• Individual devices, tape or 
rope, used to connect 
devices, etc. 

DO NOT PROVIDE A 
DETECTABLE PATH

Module 11 - AWZTCT

486

*

484

485

486



11/8/2019

163

487

*
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*
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*
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*
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493

*

494

*

*

•Crashes tend to be serious
*1 of 10 crashes is fatal

•Crashes are increasing
•Work zone standards may not 
always consider the effects on 
motorcycles.

•Special users deserve special 
considerations
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•Provide sufficient warning of 
temporary shoulders and lane 
drop-offs, milled sections, and 
other hazardous areas

•Avoid steel plates
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*

•Provide smooth edge 
transitions (ramps)

•Minimize water ponding
•Proper ballast to keep 
devices off traveled areas

•Detours
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*

•Dust control products may 
cause friction reduction for 
motorcycles on concrete 
surfaces

•Provide a gap for a 
motorcycle’s wheel path on 
mainline transverse rumble 
strips
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PROJECT CATEGORIES 

In recognition that projects undertaken by VDOT vary in size, complexity, and risk, a project 
ranking system has been defined to group projects by category based primarily on level of 
complexity and risk. The categorization of projects allows for a statewide consistent 
assignment of the appropriate scheduling provision to ensure that the appropriate level of 
scheduling efforts needed to establish and maintain schedule control on the project is applied.

Figure 1-2: Project Category – Level of Complexity and Schedule Risk 

The VDOT project ranking system consists of six categories representing varying levels of 
complexity and risk ranging from very low to very high. Category M is the lowest, which 
represents typical maintenance projects and schedule type work. Categories I through V 
represent typical single-contract construction projects ranging from simple to very complex. 
Characteristics of each project category are described as follows: 

1. Category M – Category M represents typical maintenance contracts and seasonal 
schedule type work of very low complexity and risk, where specific timeframes for 
accomplishing the work is generally not a major constraint rather a full construction 
season is generally given to allow for a flexible schedule.  Such projects, therefore, do not 
require the level of scheduling efforts needed for typical construction projects. 

A. Criteria for Category M Projects – Category M projects must generally meet the 
following criteria: 

i) Typical maintenance and schedule type work; or 



ii) Seasonal contracts with contract duration of one construction season or less 
(Time is not a major constraint); or 

iii) Simple repairs or straight-forward maintenance work; and 

iv) Minimal traffic impact or limitations to the Work; and 

v) No involvement with other major construction or improvement projects. 

B. Examples of Category M Projects – The following are typical Category M projects: 

 Pavement schedules (Asphalt overlay, surface treatments & slurry seals); 

 Bridge joint repairs; 

 Bridge painting (minimum traffic impact); 

 Guardrail improvements; 

 Curb and gutter repair/replacement; 

 Raised pavement marker installation, lens replacement; 

 Pavement marking schedules; 

 Minor Bridge repair (District wide, minor miscellaneous);  

 Rumble strip installation; 

 Slope slide repair, scour repair; 

 Ground mounted sign maintenance/replacement; 

 Incidental concrete repair; 

 Pipe culvert rehabilitation;  

 Bridge cleaning; 

 Retaining wall/ Sound wall repair; 

 Signal maintenance & repair (District wide). 

C. Category M Scheduling Requirements – Category M scheduling requirements are 
based on the basic scheduling information necessary for the Department to coordinate 
all work required to complete the Contract and to communicate with the public. The 
schedule information will also be used to plan for and manage the Department’s cash 
flow, resources, and traffic.  The Category M Progress Schedule submittal consists of: 



i) A Schedule of Operations in the form of a Narrative to provide a written 
description of the overall plan and sequence of operations; as well as a general 
schedule of operations to indicate when each segment of the work will be 
completed. The schedule may be provided in a tabular or bar-chart format. 

ii) A weekly rolling two-week look-ahead schedule will also be required to show 
the detailed schedule of work planned for the following two weeks. The look-
ahead schedule may be provided in a tabular or bar-chart format. 

2. Category I – Category I is the lowest level of the project ranking system for typical 
construction projects, which represents simple and low risk projects. Such projects 
include typical small, simple, and short duration construction projects with very limited 
and straight-forward operations.  Category I may also include other simple and low risk 
single season or less construction projects with minimal or no limitations to the Work, 
whose plan of operations and schedule can be effectively communicated in written 
words.

A. Criteria for Category I Projects – Category I projects must generally meet the 
following criteria: 

i) Contract duration of one construction season or less (typically short 
durations); or 

ii) Estimated contract value of $1 million or less; and 

iii) Limited items of work; and 

iv) Simple operations with favorable conditions; and 

v) Minimal traffic impact or limitations to the Work; and 

vi) Does not include utility adjustments or relocations; and 

vii) Contract does not contain any Special Provisions for special time-related 
conditions, such as Interim Contract Milestones, A+B Bidding, 
Insensitive/Disincentive, or Lane Rental; and 

viii) Project has no major materials delivery restrictions, environmental impacts, 
delayed right-of-way acquisitions or access, or other similar constraints and 
restrictions. 

On a case by case basis, certain single-season simple and low risk projects with 
estimated contract value greater than $1M that generally meet the criteria listed above 
may qualify as Category I, as determined by the Area Construction Engineer (ACE); 



On a case by case basis, certain Federal Oversight (FO) maintenance projects or time 
sensitive maintenance projects with traffic impact may qualify as Category I, as 
determined by the ACE. Such projects may include concrete pavement repairs or 
overlay work on major corridors or certain relatively complex time sensitive 
maintenance projects that are involved with major construction or improvement 
projects. In such cases, the ACE should consult with the State Construction Scheduler 
for concurrence. 

B. Examples of Category I Projects – The following are typical Category I projects: 

 Rural grade, drain, & pave of unpaved roads (may include minor horizontal & 
vertical alignment changes and rural rustic projects with drainage work); 

 Minor bridge deck repair & concrete overlay (may include multiple bridges); 

 Break, seat, & overlay concrete pavement; 

 Spot improvements (multiple locations any of: incidental concrete, minor 
widening, enhanced pavement marking, & sign installation); 

 Building demolition in advance of construction projects; 

 Retaining wall installation or extensive repair; 

 Minor bridge substructure repairs (with traffic impact); 

 Bridge painting (multiple locations or with traffic impact); 

 Minor urban reconstruction & improvement (could include curb & gutter and 
sidewalks; new or extended turn lanes); 

 Surface reclamation, sub-grade stabilization & overlays; 

 Bridge steel repair (with traffic impact); 

 Signal installation – Site specific (w/o intersection improvements, no regional 
on-call installations);  

 Overhead sign installation & lighting installations (multiple locations & or 
significant amount of lighting); 

 Simple concrete pavement repair and/or asphalt overlay (major corridor, 
minimum traffic impact). 

C. Category I Scheduling Requirements – Category I scheduling requirements are 
based on the basic scheduling information needed to communicate the Contractor’s 
work plan and to assess progress of the Work. The schedule information will also be 
used to plan for and manage the Department’s resources, expenditures, traffic, as well 



as to communicate with the general public.  The Category I Progress Schedule 
submittal consists of: 

i) A Narrative to provide a written description of the overall plan and sequence 
of operations; 

ii) A Tabular Schedule to show the detailed schedule of work and key dates 
associated with the work; 

iii) A Progress Earnings Schedule (Form C-13C) to assess progress of the Work. 

A Baseline Progress Schedule is required at least 7 calendar days prior to beginning 
the Work. Progress of the work will be monitored relative to the anticipated earnings 
or the project milestone dates. The Progress Schedule needs updated only when either 
the plan or the work has changed significantly; at such time, the Engineer will request 
submission of a revised schedule to include the updated information and the revised 
plan to complete the remaining work.   

3. Category II – Category II is the second level of the project ranking system for typical 
construction projects, which represents slightly complex and low to medium risk projects.  
Category II projects are typical low volume single season construction projects with a 
limited number of straightforward contiguous, linear, or repetitive operations; and low to 
medium traffic impact or constraints. Such projects include, but are not limited to single 
or two lane widening or turn lane projects in an urban setting. Category II may also 
include certain multi-season slightly complex and low risk projects. Such projects may 
include, but are not limited to long duration projects with minimal constraints or traffic 
impact, such as projects involving simple repetitive operations performed at multiple 
locations; or widening projects in a rural setting, involving a limited number of 
straightforward contiguous or linear operations, whose schedule can be effectively 
communicated in a time-scaled bar-chart.  

A. Criteria for Category II Projects – Category II projects must generally meet the 
following criteria: 

i) Contract duration of one construction season or less (may be two 
construction seasons, but involve simple linear or repetitive operations); or 

ii) Estimated contract value generally less than $3 million; and 

iii) Limited number of straightforward contiguous or linear operations; and 

iv) Low to medium traffic impact; and 

v) Typical conditions and limitations to the work; and 

vi) May include minimal utility adjustments; and 



vii) Contract does not contain Special Provisions for special time-related 
conditions, such as Contract interim milestones, Incentives/Disincentives, 
A+B bidding, or Lane Rental, etc.; and 

viii) Project has no major materials delivery restrictions, environmental impacts, 
right-of-way acquisitions, or other similar constraints and restrictions. 

On a case by case basis, certain slightly complex and low to medium risk projects 
with estimated contract value over $3M that generally meet the criteria listed above 
may qualify as Category II, as determined by the ACE. 

On a case by case basis, certain high-volume Federal Oversight (FO) maintenance 
projects or relatively complex maintenance projects that involve multiple items of 
work, multiple schedule constraints, or significant traffic impact may qualify as 
Category II, as determined by the ACE. Such projects may include concrete pavement 
repairs or overlay work on major corridors or certain relatively complex time 
sensitive maintenance projects that are involved with major construction or 
improvement projects. In such cases, the ACE should consult with the State 
Construction Scheduler for concurrence. 

B. Examples of Category II Projects – The following are typical Category II projects: 

 Urban grade, drain, & pave projects of low to medium complexity; 

 Rural new construction or reconstruction grade separation roadway and bridge 
projects (low to medium size and complexity); 

 Complex reconstruction and improvements, including widening and multiple 
turn lanes that may include utility adjustments; 

 Major bridge substructure repairs (with low to medium traffic impact); 

 Bridge deck replacements, such as multi-span or over railroads; 

 Major bridge deck repair & concrete overlay (multi-span or over railroads); 

 Intersection improvements with lighting and/or signal installation; 

 Bridge & drainage structure replacements (frequently single span with limited 
approach work); 

 Major drainage improvements; 

 Complex concrete pavement repair and/or asphalt overlay (major corridor, 
significant traffic impact);  

 Multi-season bridge painting (with low to medium traffic impact). 



C. Scheduling Requirements for Category II – As the amount of work, project 
duration, or level of complexity and associated risks increases, a scheduling tool that 
can graphically depict the sequence and timing of the activities in a time-scale format 
is required to effectively communicate the Contractor’s plan of operations and the 
intended sequence of progress. The Category II scheduling requirements are based on 
the bar-chart method.  The Category II Progress Schedule submittal consists of: 

i) A Narrative to provide a written description of the overall plan and sequence 
of operations; 

ii) A Bar-chart Schedule to graphically depict the general sequence and timing of 
work and key dates associated with the work; 

iii) A Progress Earnings Schedule (Form C-13C) to assess progress of the work. 

The Category II Baseline Progress Schedule is required at least 7 calendar days prior 
to beginning the Work. The Bar-chart Progress Schedule and Progress Earnings 
Schedule will be updated monthly to reflect the actual status of work accomplished 
and the proposed plan to complete the remaining work. The schedule will be revised 
accordingly when either the plan or the work has changed significantly; at such time, 
the Engineer will request submission of a Revised Progress Schedule to include the 
updated information.  Progress of the work will be monitored relative to the planned 
earnings and project milestone dates. 

4. Category III – Category III is the middle level of the project ranking system for typical 
construction projects, which represents moderately complex and medium risk projects. 
Category III projects are typical medium size multi-season construction projects with 
limited number of concurrent operations and constraints. Such projects include, but are 
not limited to new construction, reconstruction, extension, or widening/improvements of 
medium size roadway/bridge projects with typical constraints and/or traffic impact. 
Category III projects may also include certain medium to large size multi-season projects 
of relative complexity and low risk. Such projects may include, but are not limited to 
long duration projects with typical constraints and minimal traffic impact, such as limited 
span bridge or interchange projects in a rural setting.

A. Criteria for Category III Projects – Category III projects must generally meet the 
following criteria: 

i) Med-size projects with contract duration generally spanning 2-3 
construction seasons; or 

ii) Estimated contract value generally between $3M and $10M; and 

iii) Limited number of concurrent work-paths; and 

iv) Medium limitations to the work and traffic impact; and 



v) Limited number of utility adjustments; and 

vi) Contract does not contain Special Provisions for special time-related 
conditions, such as Contract interim milestones, Incentives/Disincentives, 
A+B bidding, or Lane Rental, etc.; and 

vii) Project has no major materials delivery restrictions, environmental impacts, 
right-of-way acquisitions, or other similar constraints and restrictions.  

On a case by case basis, certain moderately complex and medium risk projects with 
estimated contract value over $10M that generally meet the criteria listed above may 
qualify as Category III, as determined by the ACE. 

On a case by case basis, certain high-volume Federal Oversight (FO) maintenance 
projects or relatively complex maintenance projects that involve multiple items of 
work, multiple schedule constraints, and/or significant traffic impact may qualify as 
Category III, as determined by the ACE. Such projects may include major concrete 
pavement repairs or overlay work on major corridors or certain relatively complex 
time sensitive maintenance projects that are involved with major construction or 
improvement projects. In such cases, the ACE should consult with the State 
Construction Scheduler for concurrence.

B. Examples of Category III Projects – The following are typical Category III 
projects:

 Intersection improvements, including widening and multiple turn lanes with 
utilities, lighting and/or signal installation (with medium complexity and 
traffic impact); 

 New roadway/bridge construction or extension projects (medium size, 
complexity, and traffic impact); 

 Bridge deck replacements (multi-span, medium traffic impact); 

 Bridge & drainage structure replacements (limited span with approach work); 

 Bridge reconstruction/widening projects (medium size, complexity, and traffic 
impact). 

C. Scheduling Requirements for Category III – As the number of operations or level 
of complexity and risk grows a scheduling tool that will allow for adequate planning 
and scheduling of concurrent activities with considerations for associated constraints 
is required to plan and execute the Work. Such scheduling method will require that 
activity relationships are added to establish inter-dependencies between related 
activities to form network paths to aid the project staff to efficiently plan for and 
manage the level of resources required to complete the work as planned. The longest 
continuous network path through the project then defines the project critical path and 



the overall time to complete the project.  The Category III scheduling requirements 
are based on the Critical Path Method (CPM).  The Category III Progress Schedule 
submittal consists of: 

i) A Narrative to provide a written description of the overall plan and sequence 
of operations; 

ii) A CPM Schedule to graphically depict when the activities that make up the 
project can be performed; 

iii) A Progress Earnings Schedule (Form C-13C) to assess progress of the work. 

The Category III Baseline Progress Schedule submission is required within 30 
calendar days after the Contract Notice to Proceed (NTP) date. The CPM Progress 
Schedule and Progress Earnings Schedule will be updated monthly to reflect the 
actual status of work accomplished and the proposed plan to complete the remaining 
work. The schedule will be revised accordingly when either the plan or the work has 
changed significantly; at such time, the Engineer will request submission of a Revised 
Progress Schedule to include the updated information.  Progress of the work will be 
monitored relative to the planned earnings and project milestone dates. 

5. Category IV – Category IV is the fourth level of the project ranking system for typical 
construction projects, which represents complex and high risk projects. Category IV 
projects are typical medium to large size multi-season construction projects with multiple 
concurrent operations and constraints. Such projects include, but are not limited to new, 
reconstruction, extension, or widening/improvements of medium to large roadway/bridge 
projects with substantial constraints and/or traffic impact. Category IV projects may also 
include certain med-size high-risk projects of relative complexity that include provisions 
for special time-related constraints or conditions. Such projects may include, but are not 
limited to major intersection widening/improvement projects in an urban setting with 
significant traffic impact, involving any combination of the following: utility/drainage 
adjustments, multi-lane roadway construction, lighting and/or traffic signals. 

A. Criteria for Category IV Projects – Category IV projects must generally meet the 
following criteria: 

i) Medium to large size projects with contract duration generally spanning 3 or 
more construction seasons; or 

ii) Estimated contract value generally between $10M and $75M; or 

iii) Contract contain Special Provisions for special time-related conditions, such 
as Contract interim milestones, Incentives/Disincentives, A+B bidding, or 
Lane Rental, etc.; and 

iv) Multiple concurrent work-paths; and 



v) Complex construction staging, phasing, or MOT issues; and 

vi) Complex constructability issues; and 

vii) Substantial traffic impact and limitations to the work; or 

viii) May include major utility relocation/adjustments; and 

ix) Project has no major materials delivery restrictions, environmental impacts, 
right-of-way acquisitions, or other similar constraints and restrictions.  

On a case by case basis, certain relatively complex and high risk projects with 
estimated contract value less than $10M that generally meet the criteria listed above 
may qualify as Category IV, as determined by the ACE. In such cases, the ACE 
should consult with the State Construction Scheduler for concurrence. 

On a case by case basis, certain relatively complex and high risk projects with 
estimated contract value over $75M that generally meet the criteria listed above may 
qualify as Category IV, as determined by the ACE. 

B. Examples of Category IV Projects – The following are typical Category IV 
projects:

 Major urban intersection improvements, including widening and multiple turn 
lanes with utilities, lighting and/or signal installation (medium to large size, 
complex, and significant traffic impact); 

 Rural/Urban new construction or reconstruction grade separation roadway and 
bridge projects (medium to large size, complex, major corridor); 

 Major bridge deck replacements (substructure repairs, multi-span, multi-lane, 
major corridor, with significant traffic impact); 

 Major bridge & drainage structure replacements (multi-span with extensive 
approach work); 

 Major widening projects (medium to large size and complexity, major 
corridor, with significant traffic impact). 

C. Scheduling Requirements for Category IV – As the size, complexity, and 
associated risks grow, a scheduling tool that will allow for adequate planning and 
scheduling of manpower, equipment, and expenditures is required to accomplish the 
Work. Category IV schedules will also allow for an accurate assessment of the 
current status of the individual activities and the overall progress of the Work. The 
Category IV scheduling requirements are based on the Category III requirements with 
additional requirements for cost-loading. The Category IV Progress Schedule 
submittal consists of: 



i) A Narrative to provide a written description of the overall plan and sequence 
of operations; 

ii) A Cost-loaded CPM Schedule to graphically depict when the activities that 
make up the project can be performed; 

iii) A Progress Earnings Schedule (Form C-13CPM) to assess progress of the 
work;

iv) A 30-day look-ahead schedule to depict work planned for the next period. 

The Category IV Baseline Progress Schedule submission is required within 45 
calendar days after the Contract Notice to Proceed (NTP) date. The CPM Progress 
Schedule and Progress Earnings Schedule will be updated monthly to reflect the 
actual status of work accomplished and the proposed plan to complete the remaining 
work. The schedule will be revised accordingly when either the plan or the work has 
changed significantly; at such time, the Engineer will request submission of a Revised 
Progress Schedule to include the updated information.  Progress of the work will be 
monitored relative to the planned earnings and project milestone dates. 

6. Category V – Category V is the highest level of the project ranking system for typical 
construction projects, which represents complex and very high risk mega-projects. 
Category V projects are typical very costly and multi-season construction projects with a 
considerable number of concurrent operations and significant constraints. Such projects 
include, but are not limited to new, reconstruction, extension, expansion, or 
widening/improvements of very large and/or very complex roadway/bridge projects with 
substantial constraints and/or traffic impact. Category V projects are also typical very 
long duration multi-phased mega-projects with multiple roadway segments and/or several 
bridge structures on major corridors that may involve multiple contracts or construction 
projects.  Such projects typically involve major roadway/bridge construction/widening, 
very complex multiple-span bridges, or major interchange work on major corridors.  

A. Criteria for Category V Projects – Category V projects must generally meet the 
following criteria: 

i) Very large projects with contract duration generally spanning 3 or more 
construction seasons; or 

ii) Estimated contract value generally greater than $75M; and 

iii) Contract contain Special Provisions for special time-related conditions, such 
as Contract interim milestones, Incentives/Disincentives, A+B bidding, or 
Lane Rental, etc.; and 

iv) Considerable number of concurrent work-paths; and 



v) Complex construction staging, phasing, or MOT issues; and 

vi) Complex constructability issues; and 

vii) Substantial traffic impact and limitations to the work; and 

viii) Substantial number of right-of-way acquisitions and/or relocations; or  

ix) Major material delivery restrictions; or 

x) Significant utility relocation/adjustments; or 

xi) Major environmental or community impact. 

On a case by case basis, certain relatively complex and very high risk projects with 
estimated contract value less than $75M that generally meet the above listed criteria 
may qualify as Category V, as determined by the ACE. In such cases, the ACE should 
consult with the State Construction Scheduler for concurrence. 

B. Examples of Category V Projects – The following are typical Category V projects: 

 Major rural/urban new construction or reconstruction grade separation 
roadway and bridge projects (large size, complex, major corridor, significant 
traffic impact); 

 Major widening projects (large size, complex, major corridor, significant 
traffic impact); 

 Major interchange projects (large size, complex, major corridor, significant 
traffic impact); 

 Major bridge deck replacement projects (large size or multiple bridges, 
complex, major corridor, significant traffic impact); 

 Individual Category III or IV level projects that are included in multiple-
contract mega-projects like Woodrow Wilson, Springfield Interchange, etc.). 

C. Scheduling Requirements for Category V – As the size, complexity, and associated 
risks grow, a scheduling tool that will allow for adequate planning and scheduling of 
manpower, equipment, and expenditures is required to accomplish the Work. 
Category V schedules will also allow for an accurate assessment of the current status 
of the individual activities, progress of selected major operations that will have the 
greatest influence on the schedule, and the overall progress of the Work. The 
Category V scheduling requirements are based on the Category IV requirements with 
additional requirements for a qualified and dedicated project scheduler/coordinator, 
resource-loading, and commodity-tracking (progress of selected controlling items of 
work).



For individual Category III or IV level projects that are included in multiple-contract 
mega-projects such as Woodrow Wilson, Springfield Interchange, etc., contractors 
will be required to develop and maintain their schedules in a collaborative structured 
environment within the master-project schedule database. The Category V Progress 
Schedule submittal consists of: 

i) A Narrative to provide a written description of the overall plan and sequence 
of operations; 

ii) A Resource-loaded and Cost-loaded CPM Schedule to graphically depict 
when the activities that make up the project can be performed; 

iii) A Progress Earnings Schedule (Form C-13CPM) to assess progress of the 
work;

iv) A Commodity Progress Report (Form C-13COM) to assess progress of the 
selected commodities (controlling items of work); 

v) A detailed 4-week look-ahead schedule with a 1-week look-back. 

The Category V Baseline Progress Schedule submission is required within 60 
calendar days after the Contract Notice to Proceed (NTP) date. The CPM Progress 
Schedule, Commodity Progress Report, and Progress Earnings Schedule will be 
updated monthly to reflect the actual status of work accomplished and the proposed 
plan to complete the remaining work. The schedule will be revised accordingly when 
either the plan or the work has changed significantly; at such time, the Engineer will 
request submission of a Revised Progress Schedule to include the updated 
information.  Progress of the work will be monitored relative to the planned earnings, 
anticipated progress of the selected commodities, and project milestone dates. 



AAddvvaanncceedd WWoorrkk ZZoonnee TTrraaffffiicc CCoonnttrrooll TTrraaiinniinngg
Traffic Barrier/Channelizing Exercise

TASK:  By using Appendix A of the Virginia Work Area Protection Manual, determine 
what type of device is needed to protect the work area and the motorists.  If the 
determination is for use of concrete barriers, also list the barrier flare/slope ratio needed 
in the transition. 

1. A 12'x 10' double box culvert extension is being located 6 feet from the edge of the 
travelway on a two-lane rural secondary route.  The posted speed limit is 45 mph, and 
the vehicle count is 15, 000 vehicles per day (VPD).  What device or barrier should be 
used if the hazard is to exist for 4 months?

Accident exposure (f) from frequency factor curve:    ____________
Accident factor (P) = f x t x L:    ______________________________
Type of device:    ___________________________________________
Barrier flare/slope ratio (if required):    __________

2. A project is adding an outside climbing lane on one side of an Interstate highway for a 
length of 1.3 miles.  The posted speed limit is 55 mph and the vehicle count is 36,000 
VPD.  What device should be used if the work zone is expected to last 26 weeks?

Accident exposure (f) from frequency factor curve:    ____________________________
Accident factor (P) = f x t x L:   _____________________________________________
Type of device:    __________________________________________________________
Barrier slope ratio (if required):    _____________________

3. An excavation for a stormwater management basin is within 8 feet of a 2 lane urban 
highway. The length and width of the basin is 1200' x 400' respectively with a 
maximum depth of 5'.  The posted speed limit is 35 mph and the vehicle count is 
10,000 VPD.  The clear zone area between the curb and the proposed basin has a 6:1 
slope.  Construction is expected to last 6 weeks.  What device is needed? 

Accident exposure (f) from frequency factor curve: ______________________
Accident factor (P) = f x t x L:   ____________________________________________
Type of device:    _________________________________________________________
Barrier slope ratio (if required):    _____________





 
 

WORK ZONE TRAFFIC CONTROL TRAINING 

Work Zone Exercise Number 8 

Intersection Design 

Design a work zone traffic control for the following condition: 

A sink hole has been discovered on the eastbound lanes of I-24 and the interstate must be closed completely and a 
detour installed.  Route 900 to Route 10 will be the detour route.  Speed limit for the intersection roadways as follows: 

 Route 46 35 mph 
 Route 900 55 mph 
 Route 10 45 mph 

Route 10 lane width is 12”.  Due to lack of space on the work sheet, just show traffic control for southbound Route 10.  
Northbound traffic control will be the same. 

Your mission (should you choose to accept it) is to develop traffic control for the intersecting roadways. 

Traffic must be controlled continuously by flaggers for a 7 day period.   

What TTC figures would you reference?__________________________________________________________________ 

__________________________________________________________________________________________________
__________________________________________________________________________________________________ 

 

What is the sign spacing for each intersection? 

Route 46 __________________________________________________ 

Route 900 _________________________________________________ 

Route 10 __________________________________________________ 

Channelizing device spacing and what type? _______________________________________________ 

Merging Taper Length? ________________________________________________________________ 

Buffer Space Length? _________________________________________________________________ 

 

 









 
 

WORK ZONE TRAFFIC CONTROL TRAINING 

Work Zone Exercise Number 9 

Bridge Replacement 

Design a work zone traffic control for the following condition: 

A bridge must be replaced on the westbound lanes of I24.  Traffic will be diverted onto the eastbound lanes causing a 
two-way situation.  The length of the work zone is 1,000’.  Existing traffic volumes are 30,000 ADT.  Truck volumes are 
very high, therefore; shoulder widening has been installed to allow for the installation of traffic barrier service.  The 
speed limit will be reduced to 55 mph and 12’ wide lanes must be maintained.  The median width is 16” plus 4’ 
shoulders.  The total lane shift is 16 + 4 + 4 +12 = 36’.  The operation is expected to be completed in 20 days. 

What TTC’s would you reference? _________________________________________________ 

Signs? 1__________ 2______________  3_________________ 4_______________ 5______________ 6___________ 

Sign Spacing? __________________________________________________________________ 

Channelizing Device? _______________________ Spacing? _____________________________ 

Merging Taper Length? __________________________ Shifting Taper Length ________________________________ 

Buffer Space Length ? _____________________________________________________________________________ 

Do you think the barrier should be secured to the roadway? ______________________________________________ 

Why or why not?_________________________________________________________________________________ 

What is the clear zone for this roadway? ______________________________________________________________ 

Do you need impact attenuators? ___________________________________________________________________ 

Why or why no t? ________________________________________________________________________________ 





AAddvvaannccee WWoorrkk ZZoonnee TTrraaffffiicc CCoonnttrrooll TTrraaiinniinngg
Tapers and Buffer Spaces Exercise 

TASK:  By using the 2011 VA WAPM, determine the minimum taper and buffer 
lengths needed for the following work zone activities.    

1. A right lane closure as shown in TTC 16.0 on a 45 mph posted primary route 
with a travel lane width of 12 feet and a shoulder width of 10 feet.  

Length of Shoulder Taper:    ___________
Length of Merging Taper:     ___________
Length of Buffer Space:         ___________

2. As shown in TTC 40.0, the 11 foot wide travel lanes on a multilane secondary 
route are being shifted over toward the right shoulder 10 feet to accomplish a 
three day work activity.  What is the length of the shoulder and shifting tapers 
and buffer space for the 35 mph posted roadway (the shoulders are 8 feet 
wide)?   

Length of Shoulder Taper:    _________________________
Length of Shifting Taper:      _________________________
Length of Buffer Space:         ____________

3. An inside lane closure is needed for one day as shown in TTC-17.0.  What is the 
shoulder, merging, and buffer space lengths for the 55 mph limited access 
highway with 12 foot wide travel lanes and 10 foot wide shoulders? 

Length of Shoulder Taper:    ________
Length of Merging Taper:     ________
Length of Buffer Space:         ________
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TASK:  Design a TTC Plan for a project that requires pavement repairs on Eastbound Interstate 66 at the on ramp from 
Route 234 North. 
 
The actual work is approximately 400 feet of the right lane.  This will take up 14 feet of the right lane and about 10 feet 
of the acceleration lane. This will prohibit the full length of the acceleration lane to be used. 
 
The repair will consist of removing and replacing 2” of surface and 8” of base. 
 
The work will take approximately ????? hours to complete. 
===================================================================================== 

• Route 234 is a major route with approximately 50,000 VPD 
o The speed limit is 45 mph  

• The Route 234 ramp to eastbound Interstate 66 is two 12’ lanes  
o The speed on the ramp is 35 MPH 

• Interstate 66 is 4 through lanes 14” wide 
o The shoulder width is 10 feet 
o The speed limit in this area is 60 MPH 

• This area is normally congested with constant backups during normal rush hours.  Frequently, this area remains 
congested after 9:00 a.m.  The Engineer reserves the option to extend rush hour restrictions in these cases. 

• The nearby asphalt plants are limited to production between 5:00 a.m. and 11:30 p.m. 
o The plants all continuous mix drum plants 
o The storage capacity of the 3 silos are 300 tons each 
o The silos will hold asphalt at 350 degrees for 6 hours 
o Asphalt weighs approximately 115 pounds per square yard inch 

===================================================================================== 
Indicate all facets of this Traffic Control Plan to include but not be limited to: 

1. What signs are required on each of the 3 roadways? 
2. What is their spacing? 
3. Show how you plan to physically move traffic away from the work area. 
4. Indicate all traffic control devices you plan on using and their approximate lengths and locations 
5. Will you require exceptions to the standards shown in the Virginia Work Area Protection Manual? 
6. What other factors influence the plan? 

 






















































