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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”
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Module 3 — Fundamental Principals 32 39

Module 4 — Human Factors 39 57
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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:

ASANENENENENEN

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:

MO0 w >

Q

Minimum of 7 feet above the road way in urban areas

Minimum of 5 feet above the road way in rural areas

Red and White conspicuity strip along the front

Tow vehicle completely removed from the unit and away from the taper

Outriggers/support legs deployed and leveled

When two or more are used, they must be 1000 feet apart and on the same side
of the road

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:
v On the shoulder at the beginning of each taper
v On vehicles in a mobile operation
v’ in the 4 corner mode when blocking the shoulder
v" If there is no room on the shoulder move up into the taper until it fits
v
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.






COMMONWEALTH of VIRGINIA

DEPARTMENT OF TRANSPORTATION
1401 EAST BROAD STREET
RICHMOND, VIRGINIA 23219 2000

Charles A. Kilpatrick, P.E.
Commissioner

April 3,2015
TO: Work Zone Traffic Control Training Instructors
FROM: David B. Rush, WZS Training Committee Chairman Qe

Re: Failure to Perform Satisfactory Work Zone Traffic Control Techniques by Trained
Personnel

It has been brought to our attention that on occasion, Work Zone Traffic Control (WZTC) trained
personnel have failed to apply the proper techniques to meet the requirements when installing,
reviewing, or managing the installation and removal of work zone traffic control. The purpose of
these training courses is to provide train personnel. In turn, trained individuals must apply this
knowledge to provide safe work zones for workers, motorist, pedestrians, bicyclist and other road
users. Failure to apply proper WZTC techniques affects not only safety but could have legal
consequences if it contributes to a crash in a work zone.

Procedures are being develop to address suspension of a WZTC training verification card and the
steps needed to release the suspension. Suspension of a training verification card will remove the
responsibilities associated with the possession of a WZTC training card — meeting the requirements
to install, review, make adjustments to and the removal of work zone traffic control or supervise
those who perform these functions.

Until the procedures are finalized and released, current language in Section 105 of the VDOT Road
and Bridge Specifications may be applied by VDOT Project personnel to those who fail to
adequately apply the training they have received through the WZTC training courses.

105.05—Character of Workers, Work Methods, and Equipment
(a) Workers

Workers shall have sufficient skill and experience to perform properly the work assigned to them.
Workers engaged in special or skilled work shall have sufficient experience in such work and in the
operation of equipment required to perform it properly and satisfactorily.

Any person employed by the Contractor or any subcontractor who, in the opinion of the Engineer, does
not perform his work in a proper and skillful manner or is intemperate or disorderly shall, when directed
in writing by the Engineer, be removed by the Contractor or subcontractor employing the person and
shall not be employed again on any portion of the work without the written approval of the Engineer. If

VirginiaDOT.org
WE KEEP VIRGINIA MOVING






the Contractor fails to remove the person or furnish suitable and sufficient personnel for proper
prosecution of the work, the Engineer may withhold all monies that are or may become due the
Contractor and may suspend the work until the Contractor has complied with the Engineer’s directive.

Please provide a copy of this information to attendees of your training classes and impress upon them the
seriousness of applying what you have taught them once they have adequately passed the examination
and begun their duties as Basic, Intermediate, or Advance Work Zone Traffic Control trained personnel.
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* Welcome
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*Instructor:
*Billy Green
*StraightPath Consulting
*In work zones since 1974
*Attendance:
eSign in VDOT attendance roster
eSpelling
e Middle Initial

Module 1 - AWZTCT

ALk Expectations - Participants
Cunsullw . .

e Participate

el isten to one another
eRespect one another
elearn from others

® Ask questions

eHave fun!

4 441

Module 1 - AWZTCT

11/8/2019
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ePlease turn off your Cell Phones,
*Breaks

e Facilities

eLunch (1/2 hour)
©4:30 today

e Take exam by 2:30 tomorrow
*

Aﬁrﬂ{géy’)ﬂé *
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*Sept 2004 - FHWA Final Rule on WZS and Mobility

*“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.”
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*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.

*

11/8/2019
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96\/\;hal’ 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?




* Making the Grade

*To successfully complete this course you must...
e Participate in class
e Complete the course evaluation

e Pass the open book test
* 40 Questions
* 1 hour time limit B =
* Score 80 or above to pass - . "

ALt .
Consulting v Module 1 - AWTCT

11/8/2019
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* 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

AT iitPur
Consulting v Module 1 - AWZTCT
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* Topics We’ll Cover
First Day

*Module 5 - Component Parts of Temporary
i Traffic Control

*Module 6 - Types of Temporary Traffic

2 Control Applications
*Module 7 - Design Considerations

AP
Consulting v 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

AL
Consulting ’ Module 1 - AWZTCT

11/8/2019
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ALt
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Management Plan?

[ I 1

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

Module 1 - AWZTCT

14
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* What is Temporary Traffic Control?

*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

15




| A FrasehtPath * Why do we need Temporary
Consulting B Traffic Control Plans?

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

e Training will reinforce safety compliance

e The traveling public and workers will be able to
return home at the end of the day.

Module 1 - AWZTCT

11/8/2019
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* Virginia Work Zone Crashes 2018
2,666 Crashes
12.118 per day!
2,862 average peryear
17
* Virginia Work Zone Annual Averages
1,167 WZ Injuries
18




* Virginia Work Zone Fatalities in 2018

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

Module 1 - AWZTCT

11/8/2019
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this Course

* MASH Manual for Accessing Safety Hardware

* MUTCD Manual on Uniform Traffic Control Devices

* WAPM Work Area Protection Manual

*PG Pocket Guide

o 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

. yCHRP National Cooperative Highway Research
rogram

Module 1 - AWZTCT
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*
— 6 Reasons for Work Zones Crashes

*More highway maintenance and improvement projects
*More vehicle-miles driven

e Users unfamiliar with work zones

e More distracted drivers

*More aggressive drivers

e |mproper Temporary Traffic Control designs
Module 1 - AWZTCT

21




* Conflicting goals?

*Maintain traffic flow
*Keep costs down

/4 Maximum levels

of safety

ALt
Cansuhiné y Module 1 - AWZTCT

11/8/2019
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| A faighPuth * Work Zone Costs
Conoutine. 7

eDirect costs
-Labor and materials

e|ndirect costs (societal)
-Crashes, injuries, fatalities
- Property damage
-Travel delays
-Vehicle operation & fuel consumption

-Business losses
e
Seah O § %
»

Module 1 - AWZTCT

e Critical to work zone safety

e Assess and consider ALL factors that may
impact the safety of all people within the work
zone

- Motorists
- Pedestrians
- Cyclists ‘
- Workers i The Des

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

Module 1 - AWZTCT

24



The Designer’s Role

*Consider:
e ALL factors involved
e ALL users

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

Aﬁrﬂ@ﬁﬂ)ﬂfﬁ

Consulting, v Module 1 - AWZTCT

11/8/2019
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Conitine V. * Engineering Judgment

*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

26
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Consulting, v

* 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

27
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A%”W”M * State Standards are based
Consuling on National Standards (MUTCD)

Work Area
al

Manual on Uniform
Traffic Control Devices

VA WAPM ¥UTCD Fart o conl
. emporary Traffic Contro
28
AZK”’W ath * Standard Highway Sign Manuals
Consalimz B Uniformity
ia = OV EHg ol
® i m
Signs , ¥ poEmmm |©
S g Englsh Uersion &
o  Standard |
Highway
Signs e
4 S s
@ i }
VA Standard Highway Signs MQTCD ]
B Standard Highway Signs
29
* Work Area Protection Manual &
Pocket Guide
Standards Supplement
e Standard for WZs in Virginia
e References used to develop this training
e Details MINIMUM typical application diagrams
* _requirement for WZTC forAiiesi%ners and field personnel;
inspectors, maintenance, utilitie!
Module 1 - AWZTCT
30

10
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*“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.”

—JUL_30.2008

10:32:14pPM

JomTs [ S

([ What Is It?
tort

violation
of a duty owed

33

11
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" Four Elements of Tort Liability

*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
eBreach of duty
e Proximate Cause

11/8/2019

*Damages

S -_,c"" EheNew o

Module 1 - AWZTCT

34
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eDuty

*An obligation to exercise the standard of
care necessary to reasonably protect the

safety of persons and property.
== =

==t -

Aghy ST

tort liability

fofor

ol

Module 1 - AWZTCT
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o= Four Elements of Tort Liability

eBreach 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. -

Module 1 - AWZTCT

36
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Co—p Four Elements of Tort Liability

® 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.

e Vodule 1-AWZTCT

37
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E——— Four Elements of Tort Liability

°*Damage

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

Module 1 - AWZTCT

38

* Meet James Brashear & son Tyler

Tyler’s 5t Grade
Graduation Picture

Module 1 - AWZTCT

13



Slow Roll £

e Operation
begins -
s

B

11/8/2019
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_.. Stopped Traffic
2

Webber

3

i)
7
8

Homare Ave

*Saraso

4 Florida ™
I-75.Sloyw Rol
Operation

Module 1 - AWZTCT]

41

Sarasota Florida

I-75 Slow Roll Operation
2 Dead & 11 Injured

Tircrana

Be Ridge Re

Module 1 - AWZTCT

42
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*Faults of |-75 Slow
Roll Operation

e SlowRoll §

a EmmmmEm . operation
begins =
% - . i

<« Module 1-AWZTCT)

James Brashear & son Tyler

Oct 1, 2007
Stopped in traffic queue;
hit by a tractor trailer;
James was killed

Module 1 - AWZTCT Ehe New Fork Times

44

James Brashear & son Tyler
eDamage

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

*damage.

Headlines:

Jury awards family $4 million for fatal accident

Construction company held responsible for I-75 crash that killed a
father

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

Module 1 - AWZTCT
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* Bryan Lee and his wife Kari

Bryan, 26, Died Sept 15, 2005

The New YJork Times B sk Ehe New Hork Times
Unprotected Edge 1 Travel lane and shouider 2 3
Srapo  separatel n the travel lane sary on the morming
because the machine on site The lan reopened. Thore were no of Sept. 15,2005,
The contractor was hired to wasnit equipped o do both barrirs at the drop-of. Bryan Leo lost control
ve a segment of Highway atthe same time, ‘of his motorcycle after
51, in Parker County, Tex. in encountering the
September 2005. Grop-offand el to his
n
g Lane dvider
N
St of aceident

Module 1 - AWZTCT
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* Anthony Sepeda, 18
Died April 29, 2008

vu&"-ﬁ

008 !
Machinary Lot loso Ay S o
To the Ronchery E prlehnaprrd
On e 20,200, he contc- ity ot

Module 1 - AWZTCT
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Meet a Safety Director
for a Highway Construction Co

* Jessie Sepeda

Anthony was his son

04/25 Q0080

EheNew Hork Times

Module 1 - AWZTCT

48
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*VDOT can be sued for up to $700,000.

¢ AVDOT employee has no cap limitations -
unlimited.

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

= 1S

Module 1 - AWZTCT

Conuting B * Tort Liability Awards

11/8/2019
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e A contractor has no cap limitations.

e A contractor’s employee has no cap
limitations.

e As in most tort cases, the prosecutor is

looking for the party with the deepest
pockets.

Plaintiff Defendant

Module 1 - AWZTCT

Consuttng. B * Tort Liabilit‘s
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* .
Gross Negligence
Consulting v

*Gross negligence - utterly disregarding and
completely neglecting the safety of another

e Through your actions
e Through failure to act when warranted

oad

Module 1 - AWZTCT
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Module 1 - AWZTCT

11/8/2019
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To Avoid Being Negligent
Consulting, v g g g

Correctly perform your job duties
Do your job the best you can

Know the rules and regulations

YV V V V

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

v

Document any deviations from the Standards

> Report any situation that, if not addressed, could

possibly cause damage e/

> Don’t break the law - ~

Module 1 - AWZTCT
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* How To Reduce @{;{/
Your Liability Exposure M

*Steps to Minimize Liability are found in:
eVirginia Work Area Protection Manual

*The Manual on Uniform Traffic Control Devices
e Departmental Memorandums & Directives

* AZFrag/rj’efA
Consulting v Module 1 - AWZTCT]
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* q
N Ve Transportation Management Plag
Temporary Traffic Control Plan

Documentation

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

e Use Work Zone checklist as your primary means
of documentation. Backups include:

v Photos
v'Videos
Module 1 -AWZTCT
55
o Vg Terms and Definitions
*A Standard statement of:
®Required TCD
e Mandatory TCD
e Specifically prohibitive
practices regarding a TCD
eShall is typically used and its
font is bold
e Modified by an Option
statement
56
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Terms and Definitions
Consulting, y

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

L ‘ ‘ L Module 1 - AWZTCT

57

11/8/2019
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a{g/nja' ath . .
42’ * Terms and Definitions
Consulting v

*Engineering Judgment & Engineering Study

e 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.

e 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.

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

L L L L Modue 1 <Al

58
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Terms and Definitions
Consuh'mw

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

-Standard

—Guidance
e May is typically used and its font is
underlmed

0 A A LA

A raightPath

* .
Terms and Defi
Consulting v

*

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

- Degree of mandate

- Recommendation

- Authorization

- Prohibition

- Enforceable condition

‘ ' S W

20
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* Standard, Guidance, Options

eStandard - 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

61

Office of the Attorney General

Local Municipalities should adopt
the VWAPM or follow the MUTCD

Module 1 - AWZTCT

62

Aﬁ@@f’_fv KNOWLEDGE

= CHECK

Who do we design our MOT plans for?

Drivers ? Yes

Pedestrians ? Yes

Bicyclist ? Yes

Workers ? Yes

Federal Funds ? | know you want to say No
63

21
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Aﬁ@@f’_fv KNOWLEDGE
Consultin;
- CHECK
A Standard statement is:
Permissive NO
Required YES
Must be documented if YES
changed
Allowed if field staff approves NO
64

m
=
G
m
2
=
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A raightPath KNOWL
Cunsuhw

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

65

Manuals & References

‘ Funnsuo)
s d

LOCATION AND DESIGN DIVISION —

INSTRUCTIONAL AND INFORMATIONAI

GENERAL SUBJECT: NUVBER e ) !
o

= TRAFFIC ENG 'ERING DIVISION
ser

[SUPERSEDE! MEMORANDUM

2007

R, J. Khoury

Module 2 - AWZTCT

66
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* Why We Need Standards

11/8/2019

Module 2 - AWZTCT

* Why We Need Standards

68
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Consling WA * Standards are Important

a1,

e They develop uniformity and

Y
consistency. "

e They ensure basic traffic engineering
principles are followed.

® They improve driver expectations and
their reactions.

Module 2 - AWZTCT

69
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* Why We Need Standards

Zov BeOjw
LA B 200 epimion
]

* 9

Module 2 - AWZTCT
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Consulting. 97 * National Standards

N
&

Nl

*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
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Consuting B * National Standards

*MUTCD

ePart VI deals with “Temporary Traffic Control’
(what we call work zone safety).

eStates are required to follow the manual, or
develop standards which meet or exceed these
minimums.

eManual promotes uniformity:

‘ ' When & How
Consistency Use
in Function ‘ ' eViceR

‘ ' Shape, Size, & Color Module 2 - ANZTCT

72

11/8/2019
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Azf::‘g#"ﬂ;my Virginia’s Traffic Control Standard

Manual on Uniform

“ ” . ” Additional
Shall “Should”| |“May Information

~_
Crod> e (ormon>  CGureod

Module 2 - AWZTCT

73
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———— Virginia Standards

o}

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

eEstablishes higher standards for work zone
traffic control.

e August 2011 Revision 2 dated September 2019
is the latest edition, effective for
construction, mamtenance permit, utility and |
incident management operatlons 4

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

74

Afmg/nﬂ:’a!ﬁ * Work Area Protection Manual &
Consultng B Pocket Guide

Standard Supplement

e Standard for WZs in Virginia
e References used to develop this training
o Deta]ls MINIMUM typical application diagrams

gwre{nent for WZTC for designers and.field
personnel; nspectors, maintenance, utilities

Module 2 - AWZTCT
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*2011 VA WAPM R
* « New date at the tghmgggmditikﬁ

* o« 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
Jymber and date

September Page 6D-5

Standard:

AIIZ workers and? emergency responders (excluding uniformed law enforcement personnel and
firefighters)?, media, towing and recovery personnel and others within the right-of-way who are
cither 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 3' 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.

2: Revision 2 - 912019

Module 2 - AWZTCT
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*¥2011 VA WAP
* Additions ReViSiO

* 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 o 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.

27. QMS - queue management system

Section 6A.03
Section 6A.04
Module - AWZTCT
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2011 Work Area Protection §

Manual Revision 2 & Pocket ﬁm

e T

*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.

e Effective Sept. 1, 2019 for daily operations.

e Effective for projects/contracts with ad dates on or after
Jan 1, 2020.

e Jan. 2020 is the latest Revision of the 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 -
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* WAPM Introduction §

Provides Federal & State Regulations for TTC

* WAPM:
*« |t is not feasible to cover every conceivable
situation
« lllustrates many of the typical worksites
+ Describes many common conditions
« Circumstances occur which are not specifically
covered which require modifications

htroduction (12)

80
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* Term Definitions E
="
Stamdards - A statement of required, mamﬁ

4
o 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 E

Gmidames - 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.

11/8/2019
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[IY

J

* Term Definitions

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

*

P

- 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
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m

* Term Definitions [F

) 4

\

¥

. - 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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| A FrahiPuth * Virginia Standards
Comuitng. 97

¢VDOT’s Road and Bridge Standards.
*VDOT’s Road and Bridge Specifications.

*VDOT’s plans, insertable sheets, contracts,
special provisions and copied notes.

COMMONWEALTH OF VIRGyy4

\vDOT

2008

Module 2 - AWZTCT
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A Faich et * Work Zone Guidelines
Consulting v

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

OEFARTIENT oF TRALSHORT VIRGINL
CONSTRUCTION DIVISION LOCATIO! RO DEPARIET OF TRANSTORTATION
P, ™ INSTRUCTIONAL ANI TRAFFIC ENGINEERING DIVISION
o [GENERALSUBIECT — MEMORANDUM

Work Zone Safety

July 30,2007

Requirements SCPERSEDES
Work Zone Speed Anaiysis

LOGATION
APPROVAL: Mohammad Mi
State Location and Det

‘Approved Seplemb

ebotmatie

The i Wotk s Prtesion N, i stion 6CO1, s the lloing
RENT BEVISON

Module 2 - AWZTCT
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Consulting v NCHRP Report 350

* Work Zone Guidelines

eFederal Reports

*NCHRP 350
*MASH 2009

© AASHTO Roadside Design Guide

*OSHA Requirements ‘ e
- Adopted the MUTCD Millennium Edition in 2004. ! Safoty

Hardware

- Can now site work zone deficiencies under the
General Duty clause.

Module 2 - AWZTCT
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What Would OSHA Say About This?

Module 2 - AWZTCT
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| A FraichtPatt Transportation Management Plan
Consulﬁmw Requirements

1IM-LD-241/TED-351
Work Zone Safety and Mobility

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

VIRGINIA DEPARTMENT OF TRANSPORTATION

LOCATION AND DESIGN DIVISION
INSTRUCTIONAL AND INFORMATIONAL MEMORANDUM

GENERAL SUBJECT: NUMBER: 1IM-LD-241.5

WORK ZONE SAFETY AND MOBILITY TED-351.3
SPECIFIC SUBJECT: DATE:
SEPTEMBER 19, 2011
TRANSPORTATION T
SUPERSEDES: IM-LD-241.4
PLAN REQUIREMENTS TED-351.2
TOCATION AND DESIGN DIVISION APPROVAL: | TRAFFIC DIVISION APPROVAL:
Mohammad Mirshahi, P.E Raymond J. Khoury, P.E.
State Location and Design Engineer State Traffic Engineer
Approved 19, 2011 Approved August 10, 2011

Module 2 - AWZTCT
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AﬁrnWafﬁ
; Consulm

* Transportation Management Plan

Requirements
lIM-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
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Atk Path * Standards and Guidelines
Cunsuhw

*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
Vi out there . ..”

AND DOCUMENT YOUR REASON(S)!!!!

Module 2 - AWZTCT

11/8/2019
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ALzt A, NO WL

Consulting v

Option Statements can modify both
Standard and Guidance Statements

True

92

ALk
Consu IIW

Advanced

Work Zone Traffic Control
Training

Fundamental Principles
April 2015

Module 3 - AWZTCT
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| A FraichtPuth * Fundamental Principles
Consulmw Of

Temporary Traffic Control
*Provide a “guiding philosophy”

*|f followed, will assist road users and help
protect workers

Module 3 - AWZTCT
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A aicht et * Fundamental Principles

Consnltw of]
Temporary Traffic Control

*The MUTCD Part 6 includes 7 n ’
fundamental principles SHOU I—D

*Under “GUIDANCE” { }

*Steps we should take

*They do not establish standards
or warrants

Module 3 - AWZTCT
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| AL TraichtFath
= ¥ FUNDAMENTAL

PRINCIPALS OF
TEMPORARY
TRAFFIC CONTROL

o
Sis

turn in the Work Area
Protection Manual to page

6B-1

96
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| A FraihiPath * Principle #1
“Consuting. 3”7 Safety is Integral

11/8/2019

*Safety of ALL users is integral

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

a,

Control Plan design @ t”
- 0 - e
*A Temporary Traffic Control Plan :: tt E“:
should be prepared for all work
ZoneS! Module 3 - AWZTCT
97

* |s this Safe & Proper Traffic Control?

Module 3 - AWZTCT
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: ;:nsnltin:fﬁv * Pl’inCiple: #2
Mobility
(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

do not allow lane closures until we need them

Module 3 - AWZTCT
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* |s This Providing a Safe Passage for
Pedestrians?

I Hw do we plan to handle pedestrians?
Where do we put our signs?

Module 3 - AWZTCT
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| A raichtPuth * Principle #3
ot ¥ Positive Guidance

* ALL users should be guided
gosmvely through the work
one 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
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* Is This Clear and Positive Guidance?

e
PLUN BRANCH = (S

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

Module 3 - AWZTCT

11/8/2019
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AZ?MW«M

* s s
Comuitng. 97 Prlnaplg #4
Inspections
*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
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* Was This Inspected?

Module 3 - AWZTCT
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* Proper Quality?

Module 3 - AWZTCT

106

11/8/2019

* Proper Coverings?

Module 3 - AWZTCT
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Al Path * Principle #5

Conulting. B Roadside Maintenance
* 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!

Clear Zone
Module 3 - AWZTCT
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* |s This a Good Recovery Area?

Module 3 - AWZTCT
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| A HaihPuth * Principle #6
Consuttng. B Training

*Everyone shall receive training
* Maintenance Personnel
Construction personnel

* g VIRGINIA DEPARTMENT OF TRANSPORTATION
Designers

TRAFFIC ENGINEERING DIVISION

MEMORANDUM

Work Zone Safety

Work Zone Traffe Conirol Traning Procedures.

Barbara Patterson

Module 3 - AWZTCT
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* |s Training Needed?

Module 3 - AWZTCT
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| AT raightPuth * Principle #7
Cnnsnhw Public Re[ations

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

e Cooperation with the media

e Accommodate property owners, residents and
businesses

* Accommodate emergency service providers

e Accommodate railroads, transit and
commercial vehicles

e Accommodate commercial vehicles (buses and
large trucks)

Module 3 - AWZTCT
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* Good Public Relations?

Module 3 - AWZTCT
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* Following these principles is Key!
It can save lives!

Module 3 - AWZTCT
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AﬁrnWafﬁ
; Consulm

Advanced Work Zone
Traffic Control Training

Human Factors
April 2015

Module 4 - AWZTCT
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7 %
AL raighfPer * 2010 Fatal Work Injuries

Consiins B (All types of workers)

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

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

eOther types of fatal transportation injury
account for 18% fata
injures

work

Module 4 - AWZTCT
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* Work Zone Video

L e
"One Step From Death”

Module 4 - AWZTCT
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119

Since 2002 over
1000 fatalities a year!

fatality

& Every 3 out of 4 is a motorist in a

Module 4 - AWZTCT
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ALz« * Contributing Factors to Vehicle Crashes

11/8/2019

Consulting
Human Factors Vehicle Factors Roadway Factors
* Age * Design + Geometric alignment
+ Judgment + Manufacture + Cross-section
« Driver Skills + Maintenance + Traffic control
« Attention GxiEss
_ » Surface friction
» Fatigue . Grade
» Experience + Signage
» Sobriety + Weather
« Visibility
Module 4 - AWZTCT
121

* Contributing Factors to Vehicle Crashes

34%

13%
P Ai?mghﬂ)ﬂé
Consulting ’ Module 4 - AWZTCT
122

Ai?raWafﬁ

comuiing #”  * Keys to Designing for the Driver

e Be sensitive to users’ needs and desires

e 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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Our Biggest Chaflenge
Motorist!

Module 4 - AWZTCT
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ALt
Ccnsuh‘ingw 2011 Natlonal
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
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Each Motorist Is Different

~ Module 4 - AWZTCT
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* Work zone fatalities
nationwide 2013-2017

3,545 deaths!

Module 4 - AWZTCT
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* Work zone crashes and
injuries in Virginia, 2014-

EEEEE 

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

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

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

50 Killed

10
8
6
4
2
0 : : p

2014 2015 2016 2017 2018

Module 4 - AWZTCT
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Fatalities by Gender & Age
VDOT Maintained Roads

WZ Crashes by Gender and Age Group

6 @
5
4
3
2
1
Ageo ‘61-70 51-60 41-50 31-40 21-30 "
m Female 0 0 0 0 1
m Male 1 5 6 2 3
131
*2017 - 2018 Work Zone
Crashes
Per Component Part of A
Work Zone
i 4
Ha
Advance | Trasekion | Actly T/
2017 553 381 1645 86
2018 479 395 1573 76
Module 4 - AWZTCT
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ALt
Consu ltw

Be Sensitive to Users’ Needs and

¢ Anticipate their actions and reactions
*Meet their expectations

e Design for the actual user population,
considering:

-Age
-Experience
-Perceptual abilities

Module 4 - AWZTCT
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AZE_MW«%

Consuting B * Understanding the Driver

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

Module 4 - AWZTCT

134
* Designing for Which Driver?
* Average?
* Worst?
* Normal?
* Typical?
Module 4 - AWZTCT
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Designing for Which Driver?

ABILITY OVER TIME

2
B\
e >
2
g4 /
T Ace
2
g
A baightPuth *
Consulti v
onsulting > Module 4 - AWZTCT
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Aﬁm{g{}ﬂaﬂfﬁ

Consulting

* Perceptuia munivy

Drivers acquire most of
their driving information
by sight

Clear and Positive Guidance

Module 4 - AWZTCT
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ALl
* Sight: COHES { Consulting v
Peripheral vision = 120°- 160°
Satisfactory vision = 20°
Clear vision = 10°
Best vision = 3°
N ~— I
AP =
-~
Module 4 - AWZTCT
138

46



Aﬁm{gfnf)afﬁ
Cansullw
* Visibility vs. Age

*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
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ALl
* Age 20 vs. age oU
Module 4 - AWZTCT
140

Con: sullmgw

* Vision Deteriorates witn nge

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

32

28
24
20
16
12
8
4
0

20 33 46 59 72 85

Module 4 - AWZTCT
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* Design Actions that Affect Driver’s Ability

e Alertness

e Concentration ability
e Distractions

e Day versus night vision
® Age and experience

Module 4 - AWZTCT
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AZ?MWRM
* Expectations o v Sy et ’
e Safe conditions ROAD
e Minimum delay W::K
eVisible devices ices

e Current information

e Unstressed travel

e Minimized construction time
eWork being done

Module 4 - AWZTCT

143
ALzt
ConsullTrW
* Second
Allow adequate time for decisions and
responses
*Be sensitive to users’
needs
*What is “adequate
time”?
Module 4 - AWZTCT
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AL
Consuitingw

* Proyiding “Adequate” Time

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

eHow does that time relate to distance?

Module 4 - AWZTCT
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ALl
Consult W

* Perception/Reaction (P/R) Cycle

*Perception (Situation detected)

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

Module 4 - AWZTCT
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* Time for Driver Decision an ~ Consuling ®*

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

*Average PRT in work zone situation is
seconds

Module 4 - AWZTCT
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Consult ingw

* Conyerting mph to fps

*Multiply the speed in miles per hours by 71.47 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
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Comiing W Feet Traveled in One Second
Speed (mph) Speed (fps)
25 37
35 51
45 66
55 81
60 88
65 96
75 110

Module 4 - AWZTCT
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(‘ﬂﬂiul\lw &
Speed (mph) in 2.5 sec. in 5.0 sec.

25 92 36.75x5=184
35 129 257

45 165 66.16 x 5= 331
55 202 404

60 220 88.2 x 5= 441
65 239 478

75 276 110.25x 5 = 551

Module 4 - AWZTCT
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Proyide “Positiy ° Consulting v

* Use standard devices

 Clearly indicate options

* Provide clear directions

o Clearly indicate the desired path
© Consider the visibility of devices

- Day
- Night

Module 4 - AWZTCT
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Consulting
Lo oy

Minimize Congestion
*“Work Zone Impact Assessment”
*Reducing “driver frustration”

allows drivers to make better
decisions!

152

ALl
Consulting

* Minimizing Cunzeavivn

*Public relations are key!

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

Module 4 - AWZTCT
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Consulting v

* Capaci,,  ..com

e Traffic volumes =

-Vehicles per hour
-Average daily traffic
(ADT)

¢ Traffic movements

eHourly variations

—
Module 4 - AWZTCT

11/8/2019

154
ag{nﬁ hth
4‘% Y * Know the Impact of Reduced
onsulting =
Capacity
1000 Cap.=1,000 vph
o
g 800 i
= |
(o]
2 600 \ -
£ = K=Y =X Cap.=500 vph
& 400 My
= \
‘\ Congestion
200\ periods!
\
0
Time of Day Module 4 - AWZTCT
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W ath
* Traffic Impact Assﬁéir .
Analysiy 1901
*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

11/8/2019

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
157
* Driver Expectations
*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.
SPEED
LM
B5| AT —
Consulting B Module 4 - AWZTCT
158
ﬁm{g&@dé
* Driver Exp Consuting. 87
*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.
f
Module 4 - AWZTCT
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* Are Expectations Violated Here?

Module 4 - AWZTCT
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* Are Expectations Violated Here?

11/8/2019
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/

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

1. Hazard becomes visible
Detection and

2. Hazard is detected Recognition
3. Hazard is recognized 5107
4. Driver decides on action Seconds
5. Driver begins response g slion i

esponse

6. Maneuver is completed

Module 4 - AWZTCT

A gtk =
“coumz % ¥ Driver Behavior N
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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

11/8/2019

AT T
=Conuior: ¥ * Driver Behavi X

Module 4 - AWZTCT
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AT UNOWLEDGE
CHECK

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

75 X 1.47 = 110.25’

110.25 X 5 = 551.75’

164

 KNOWLEDGE
AdmiGl, CHECK

As designers, what is the factor that is the most variable and we
have the least control over?

s
Decisions made by human

165
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 KNOWLEDGE
Adiia, CHECK

10%
25% Sl

67%

11/8/2019
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 KNOWLEDGE
Adiia, CHECK

What is PRT numerical value?

5To 7 secongs

167

. KNOWLEDGE
A Z’;ra' af/

Consuhinw C H E C K

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

168
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Do we get paid extra to trick the driver????

11/8/2019
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Comsuting B °
169
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Consulting y .
* Advanced
Work Zone Traffic Control
Training

Component Parts of
Temporary Traffic Control
April 2015

Module 5 - AWZTCT
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* In this module we will cover:

*How work zone types are determined
e The six categories of work duration

e The five component parts of a TTC Zone and
discuss each.

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

eWork location

e Type of work operation &
equipment needs

eWork duration/timeframe
eHighway type

ALtk
’ Consulfw

Module 5 - AWZTCT
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* Work Zone Types are determined
by:
*Work Location - in relation to traffic:
 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)

Module 5 - AWZTCT
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T * 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

11/8/2019
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oy * 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
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A%’“WM * Work Zone Types are determined by:
Consulting v

* 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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T T * 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
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ALt
Consu ltw

*The posted speed limit has an effect on the
installation of TTC devices:

e Distance between signs

e ength of transitions; merging, shifting or
shoulder tapers

e Spacing of channelizing devices

e Buffer spacing * Posted Speed Limit
o Use of TMA

e Clear zone values

eBarrier flare rate

Module 5 - AWZTCT
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ALt
Consu ltw

*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

* Virginia Work Area Protection
Manual References

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

11/8/2019

Page 6C-3
Module 5 - AWZTCT
181
Aﬁm{géﬂ?ﬂfﬁ Component Parts of a Temporary Traffic
i Control Zone
Page 6C-3 Termination
Departure Buffer Area Area
Optional
Traffic Space — Work Activity
Space Area
Buffer Area

Transition Area

Advanced Warning Area
Module 5 - AWZTCT
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A%mg/rﬂ%’é Component Parts of a Temporary Traffic
Consittng. B 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

Table 6H-5, Advance Warning Sign Spacing

Road Type Spacing (Feet)
Urban street with 25 mph or less posted speed 100 - 200
Urban street with 30 to 40 mph posted speed 250 - 350
* All Other Roadways with 45 mph or less posted speed 350 - 500
All Other Roadways with greater than 45 mph posted speed 500 -800
Limited Access highways 1300 - 1500

* Urban streets with greater than 40 mph posted speed limits fall into this category.

Note: For urban conditions, it is generally better to place all advanced warning signs within a one block
area versus spreading out the signs over several blocks, however, motorist must have time to recognize
and react to each wamning sign see Section 6G.11

Module 5 - AWZTCT
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* Virginia Work Area Protection

f
Manual References| aﬂﬁ

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

Table 6F-2, Spacing of Channelizing Devices

Work Zone Location Posted Speed Limit (mph) | Spacing of Devices (Feet)
In Tapers and Curves 35 mph or less 20
Parallel to the Travel way 35 mph or less 40
Spot Construction Access * 35 mph or less 80
In Tapers and Curves Greater than 35 mph 40
Parallel to the Travel way Greater than 35 mph 80
Spot Construction Access * Greater than 35 mph 120

*For easier access by construction vehicles into the work area, spacing of devices may be

increased to this distance, but shall not exceed one access per 0.25 mile unless approved

by the engineer and documented.

Module 5 - AWZTCT
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* Taper Length (L)

*
*
Table 6C-4, Taper Length Chart
Taper Length (L)
Width of Offset (Feet)
L () 9 10 (11 : 12 Rl
<25 % 105 115 125 | L= sWieo
30 135 150 165 180 .
35 185 205 225 245 -
40 240 270' 295' 320 i
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 .
T Cmited Acoess highwiays shaluse & 1000 merging laper egerdioss of re posted specd.
Siiing Tapers ~ull lane width shits on Limited Access Fighways Shall e & 750" SHIing aper
{or postod Speeds less than 65 mph and a 1000 hifing taper fo postod speeds equal to or groater
than 65 mph. For all other roadways % L should be used.?

Module 5 - AWZTCT
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*Types of Tapers & Buffer | R

Page 6C-9 I |
ageﬁwam-',bm»!wﬂmwmwmdﬂnmmwm Spaces jﬂ

* 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

Module 5 - AWZTCT

11/8/2019
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i f |
Types of Tapers &
J
Page 6C-10 ﬂ
g ngmm.zmpkmmLm.mE\!,!,,ﬁfer Space ﬁ
0 Y/ /,

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

» Downstream taper
moves traffic back
to its normal path

Module 5 - AWZTCT
188
-4-....
* Virginia Work Area Protection | ﬁﬂ
Manual References m
*Taper lengths?
g Page 6C-7
Taper Length (L)
Posted Speed Width of Offset (Feet) Remarks
Limit (mph) 9 10 | 11 12
=z [Te [ s [ s | s |-swmo
30 135 | 165 180
3 mﬁJMJz,ﬁ@,Im,,
40 240 ero! | 2908 320 .
] 05 450 45 | s L=sW
50 450 500 550 600
55 495 550 605 | 660
60 540 600 860 720
6 5[ &0 AT T i
T0< 630 FDD 770 840 2
Limited Access highway mgmmerm@h (L) shall be 1000 feet regardiess of the
pasted speed and SW=L is desired for :heusﬂamnﬂ taper length with 4L being the
Module 5 - AWZTCT
189
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* Taper Length Criteria
WAPM —
Page 6C-7
Q Do What is the
g merging
b sl A taper length
_::.:" J-ms -:su EED I.H?W for a 40
slalzbele
Z | : m.p.h.
: roadway
with 12'
lanes?
Module 5 - AWZTCT
190
* Taper Length Criteria
9
PG -
Page 6C-7
; Minimum
What is the
shifting 3/4L or
taper length 550 x .75 =
for a 55 412
m.p.h.
roadway; the
width of the
shift is 10'?
Module 5 - AWZTCT
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* Taper Length Chart
WAPM -
Page 6C-7 What is the
Q nejmmisl  merging taper
et length for a 70
_Js_w‘m_m e m.p.h. limited
S teleraim| access
il highway with
I ! u:;n‘ 7 1 750 12' lanes?
Module 5 - AWZTCT
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*
Why use a buffer space
¥ e -
Y - “Buffer” dictionary definition: ﬂ

* 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

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

Module 5 - AWZTCT
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ATl ih * Buffer Space Length Chart—

Consulting V T .
=i
WAPM - Page 6C-5 m
Table 6C-2, Length of the Longitudinal Buffer Space
Posted Speed Limit (mph) Distance (Feet) .
% =5 T What is the
25 155165 buffer
30 200 - 210
35 250 - 260 space
) 305-325' length for
45 360 - 380 70 m.p.h.?
50 425 - 445 LR
55 500 - 530
60 570 - 600’
65 845 - 675
[ 730760
75 820 - 850
Module 5 - AWZTCT
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| A FrasehtPath * Activity Area
Consulting y I .

* Where the work takes place ﬂ
Workers

Equipment

Materials

Shadow vehicle

L)

* 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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Lateral Buffer
Space

*No set distance

or table. ‘ =

* Determine case
by case. ’ =

* Use Engineering
Judgment.

Module 5 - AWZTCT
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A ﬁa@&f’m‘ﬁ *x PSR
: Co;\snm Lane@

Encroachment ons?

¢ 1" Encroachment
allowed for long Encroachment
term work (more

than 3 consecutive
days). =

¢ 2' Encroachment
allowed for short
term work.

¢ Minimum lane
width shall be 10° S

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

Page 6C-3 Termination
Departure Buffer Area Area
Optional

Traffic Space — ActilS) Work Space

Area
Buffer Area

Transition Area

Advanced Warning Area

Module 5 - AWZTCT
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AL *Termination Area
Consultw

« 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.

11/8/2019

199

AP *Termination Area
Censulm

* 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.

200
% (=)
Terminal
Area &+ %@WW
...."4 t ot -
‘—é i1 ”_‘m _
201
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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
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* Skip Marks and Gaps

Skip line

Module 5 - AWZTCT
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KNOWLEDGE ALl
CHECK

*What is the sign spacing
for an urban road 45
mph?

350 - 500

204
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Consulting

CHECK

*What do you do if you do
not haye enough room
within a block to meet

the sign spacing?

Put all signs within the same block regardless of spacing

Use elements of TTC 67

KNOWLEDGE ALk

11/8/2019
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Consulting

CHECK

*What is the buffer space
on a limited access
highway at 65 mph?

645 — 675

KNOWLEDGE ALk

206

CHECK

*What is the channelizing
device spacing on a 55
mph roadway?

80’ in tangent

40’ in taper

KNOWLEDGE ALk

207
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KNOWLEDGE Adiie
CHECK

*What is the taper length
on a 2-lane road with a
speed limit of 55 mph?

)0 — 100 feet

11/8/2019
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Consulting

CH ECK Page 6G-1

*Which of the following is a Short-
term stationary operation?

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

KNOWLEDGE ALk

209

KNOWLEDGE ALk
CHECK

Section 6F.90 — page 6F-68

*Where will you find
information on
Temporary Raised
Pavement Markers?

210
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KNOWLEDGE At
CHECK
*Name some of the special
characteristics of an design

area we have to give special
consideration to re wz’s

11/8/2019
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KNOWLEDGE ALk
CHECK

*What is the taper on a
roadway with a speed
limit of 60 mph and a 12
foot lane?

720 feet

212

KNOWLEDGE ALk
CHECK

*What is the taper length
on a limited access
highway at 65 mph and a
12-foot lane?

1,000 feet

213
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* Advanced
Work Zone Traffic Control
Training
Types of Typical Traffic Control
April 2015

B

Module 6 - AWZTCT

11/8/2019
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* Work Zone Applications

Detour

Lane constriction
Lane closure

Shared right-of-way
Diversion
Intermittent closure
Crossover

Shoulder use

CONOUTNWN =

AZ%] ajohtPath
Consulting v Module 6 - AWZTCT
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e|nvolves total closure of the roadway.

e Traffic is rerouted to an adjacent street or
highway.

ATt
Consulting v Module 6 - AWZTCT
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* 1. Detours
TTC-47 & TTC-48

TR

>
|

!“.'

Module 9 - IWZTCT

217

APt
*2. Lane Cons,, . comitee &7

¢ 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

e Causes the least disruption to traffic

Module 6 - AWZTCT

218

*2. Lane Constriction

11/8/2019

Module 6 - AWZTCT
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*3, Lane Closure

*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
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*3, Lane Closure
TTC-16 & TTC-20
gy | | — -
=0 w8
R == ol | y
¢ .10 ¢- -— AV ,
’4=d L= iE—EE: "ﬂ'
a’.:—~:f§ i O
SsImIe™ oimm: e
221

ALl
Consu Ilw

* 4, Shared Right-of-Way

e |nvolves using one lane for both
directions of traffic

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

Module 6 - AWZTCT
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* 4, Shared Right-of-Way
TTC-24 & TTC-25

-

A
!‘\
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" le,
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e T

|
=

{ ‘

v

11/8/2019

odule 6 - AWZTCT

223

ALl
Consulting v

*5, Diversion

e |nvolves total closure of one or both
directions of travel on the roadway

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

way
224

*5, Diversion TTC-43
225
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Consulting

* 6, Intermittent viosure

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

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

Module 6 - AWZTCT
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* 6. Intermittent Closure

Module 6 - AWZTCT

227

ﬂm{sﬂ}yjﬂfﬁ

Consulting

*
7. Clussuyer

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

e May also incorporate lane constrictions.

*0On higher speed roadways, Traffic barrier
Service Concrete (TBSC) is used to separate
the two directions of traffic.

Module 6 - AWZTCT
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* 7, Crossover
TTC-41, & TTC-44

Module 6 - AWZTCT
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ALagltPuth
Consulm

* 8, Shoulder Use

e The traffic lanes are routed onto the
shoulder

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

Module 6 - AWZTCT

230

* 8, Shoulder Use TTC-40

s

34
a3

-1
s |8 | % ¢
PR ST SV I
o d
1
2]

_.
=

=

¥ !
L J=

Module 6 - AWZTCT

231

7



Three Types of Work Zones

*The type of temporary traffic control
is determined by:

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

AL P
Ci nn.\'ultw

11/8/2019

Module 6 - AWZTCT
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* Five Categories of Work Duration

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

e |ntermediate-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.

eShort-term Stationary: This is a daytime
activity that occupies a location for more than 1
hour, but less than 12 hours. il

Consulting V

233

* Five Categories of Work Duration

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

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

)

ﬂg/nf)ﬂﬁ

Consulting v Module 6 - AWZTCT
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* Five Categories of Work Duration

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

Module 6 - AWZTCT
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* Five Locations of Work Activity

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

*0On the Shoulder - Motorists must be warned
that work is near moving traffic, and the
shoulder may not be available for emergency
use.

*0On 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.

APk

11/8/2019

Consulting v Module 6 - AWZTCT
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* Five Locations of Work Activity

e n 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.

ﬁgg'g@d/}

Consulting v
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* Types of Roadways

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

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

e Two-Lane Roadway - Traffic control must control
the remaining lane, usually through flagging or

temporary signals. Aﬁ’“' 4Pt
Consulm

11/8/2019
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* Other Considerations

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

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

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

Aﬁm{gﬁﬂ%’ﬁ

Consulm
239
ALttt
Consulm
Advanced
Work Zone Traffic Control
Training
Design Considerations
April 2015
240
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* Temporary Traffic Cui'sh
Design Strategies

e The basic scheme to handle traffic

eEach with advantages and disadvantages

e |ts selection is a difficult task,
particularly in large projects

Module 7 - AWZTCT
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PP ../
Topics in this © ==y
e Planning considerations
e Design considerations
e |ntelligent Transportation Systems
e Enforcement strategies
Module 7 - AWZTCT
242

Planning Considerations
e Gather available data

e Assess roadway characteristics

¢ |dentify all agencies that may have
jurisdiction

e Coordinate with local officials
ALl
mmmtg® A COMPREHENSIVE TMP
CHECKLIST CAN BE FOUND AT

Module 7 - AWZTCT
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* Essential Data Checklist

*Roadway/Roadside
e Existing road conditions
e Operations features
® Access points
e Structural limitations
eHorizontal/vertical restrictions
eGrades

o Utility location 2? wehPth
Consullw

Module 7 - AWZTCT
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* Essential Data Checklist (cont.)

*Traffic Data
eSpeed data
®24-hour counts, turning counts
e Alternate routes
eDaily/seasonal variations
eSignal timing data
e Truck/bus data and stops
eCrash data
e Pedestrian and bicycle traffic

ALl
Consulting V Module 7 - AWZTCT

245

* Essential Data Checklist (cont.)

*Other
e Jurisdictions involved
eBusiness access & parking areas
eSchool bus routes
eFire district & location of fire stations
e Hospitals
e Policies on worker or motorist safety
e|ncident management plans

Module 7 - AWZTCT
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* Essential Data Checklist (cont.,)

*Other (cont.)
e Possibility of inclement weather
eStart and end of construction season
eHoliday and recreational activities
eEnvironmental impacts
ePublic/Property owners concerns
e Wetlands
e Archeological studies
eSpecial Events

Aﬁragﬁﬂjaiﬁ

Consul(inE !
247
* Other Factors
Design: How to Best Control Traffic
*Based upon:
e Traffic factors
eDuration of work
e ocation of work
¢ Type of work
e Other factors
e Channelizing devices/Barriers
°|TS
eLaw Enforcement A gl Path
248
* Traffic Factors
e Traffic volumes
e Traffic characteristics
e Traffic controls
eUrban features
-Driveways
-Parking
-Pedestrians
-Bicycles
-Etc.
AIZ‘m' uth
Consulli“w
249
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* Traffic Factors
Aﬁm{g@aﬁ;
Cunsullw
*Traffic generators
¢ Tourist attractions
e Residences

e Retirement homes - senior
citizens

e Schools
*Shopping
®Business

e Industry

e Medical Facilities
e Cultural and sporting events

Module 7 - AWZTCT
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* Location Factors

*Type of road
e Traffic conditions

e The closer the work is to
users, the greater the
number of TTC devices
needed

ALl
Consulting v Module 7 - AWZTCT
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* Use of
Barrier/Channelizing Devices

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.

AZ;’”QM)‘VM

11/8/2019

Consulting B2
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¥ ATt
Barrier/Channelizing bevices

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

11/8/2019

Module 7 - AWZTCT
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*

Channelizing Device/Barrier
Selection Process

1. Determine Variables
yes
2. Check Clear Zone and 3. Remove 3a. Consider
Drop-off Guide Hazard Alternatives

‘ 4. Determine Expected Accident Factor, p ‘

5. Select 6. Complete Checklist.
Channelizing Is barrier needed? . 9

Devices 2% " Z@[ /;

Consnlling !

254

* Drop-off Definition

*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!
AT ath
Consulting v

255
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* Drop-off
Condition

Module 7 - AWZTCT

11/8/2019
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* Drop-off Aﬁ’@@aﬁ
Condition Consulting V

CLEAR ZONE TO A FIXED OBJECT & DROP-OFF REQUIREMENTS
TEMPORARY PAVEMENT MARKINGS SHALL MATCH THE EXISTING PERMANEN

.
'PAVEMENT MARKINGS AND SHALL BE INSTALLED ON PAVED DIVERISIONS.
(MARKINGS TO BE IN FRONT OF

Lereoosecr ]
— e
7 Trmmonsom uﬁw gz ‘

O SHOULDER" (3.9 S

©Z = CLEAR ZONE
DO = DROP.OFF DEPTH

Module 7 - AWZTCT
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ALt
* D rol Consullir\w

Vo N Clear Zone (CZ2)
—

Edge of \ D= drOp-Off

travel
lane

Module 7 - AWZTCT
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*Contractor may use
shoulder treatment in
lieu of barrier

*Warning devices are
required

* Shoulder Treatment

ALl
Cumuliw

Module 7 - AWZTCT
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Warning Device

* Shoulder Treatment

Aot Path
Consultng. B

Shoulder Base Material
4:1 or Flatter

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

Module 7 - AWZTCT

11/8/2019
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*Travel Lane Treatment
for Resurfacing
Travel lane™
Travel __6:1wedge
lane
L\
[ Fe—1 L\
i — _—
i N o
D varies, 5 Inches MAXIMUM i
 Consuling B/
261
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DI"Op-O'l Cnnsultingw

*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
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* Drop-offs in Work Zones
Edge of
travel lane Clear Zone (CZ)
N—=
y/A——
— T

lFrrrrrrF i
\ D = drop-off

AP

Consulting v

Module 7 - AWZTCT
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* Determining Expected Accident

Factor “p”
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=fxLxT

5x0.5x04=1.0

Accident Frequency Factor greater than 0.5, proceed to Table 1,

11/8/2019

Barrier-Channelizing Device chart. A aght Ptk
Mod  “Tosine 3]
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* ROR Frequency Factor Charts

ROR Frequency Factor Chart for All Other Highways

ROR Frequency/Mile/Year

0

10000
20000
30000
40000
50000
60000
0000
80000
90000
100000
110000
120000
130000
140000

11/8/2019
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* Selecting Barriers, Barricades and
Channelizing Devices

Channelizing Device - Barrier Chart

Existing Posted Speed Limit (mph)

Traffic ADT 0-25 26-35 36-45 46-54
0-750 12 12 12 12
12
751-5500 12 12 B B
12 B

5501-15000 12 B B A
Avore 15000 | [ S S S -

LESSPOSITVE

MORE POSITIVE

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

"‘iﬁq?@?%m

[« n\ull'mm
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* Acceptable Warning
(Channelizing) Devices

5

TUBULAR MARKER & CONE

1z

2.7 B

DRUM, VERTICAL PANEL, DIRECTIONAL INDICATOR
BARRICADE & LONGITUDINAL CHANNELIZING DEVICE

z

Module 7 - AWZTCT
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* Acceptable Barriers

2FT.
GUARDRAIL
A B
POSITIVE LESS POSITIVE

Module 7 - AWZTCT
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* Work Zone
Channelization/Barrier Analysis

(rl_ SIS | ESRY

Aﬁmg}ﬁ%‘ﬁ

ENGINEERING AND TRAFFIC INVESTIGATION

'WORK ZONE CHANNELIZATION/BARRIER ANALYSIS ’
SECTION A Consulting
Project No. Project’s TMP Category:
Review Requested By: Date of Request:
Project Scope Stariing MP:
Ending MP:
VDOT Project/Contract N

SECTION B - ENGINEERING INVESTIGATION RESULTS

Reviewer(s):
Channelization/Barrier Device Selected (Check all that apply):
Drums  Temporary Asphalt Median
Guardrail  Traffic Barrier Service Concrete

Decision Justification (What was decided and why)

(Office)
(Office Location)
(Title)

The related process is a guideline for aiding the engineer in
the selection of barrier or channelizing devices Module 7 - AWZTCT
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* Use of Intelligent Transportation
Systems (ITS) in Work Zones

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

e nforms motorists of work zone activities to
avoid delays by utilizing alternate routes

*Provides guidance and creates safer operation

for the motorists and workers
Aﬁmgﬁf’aﬁ?

270
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* Use of Intelligent Transportation
Systems (ITS) in Work Zones

*Triggers to use ITS:
el ong duration projects

ePresence of or proposed ITS deployment
e High expectations of long delays/queues

e Existing and potential high incident (crash)
locations

! Consuttng. B

11/8/2019
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* Use of Intelligent Transportation
Systems (ITS) in Work Zones

ALttt
' Oonsuiﬁnw

Module 7 - AWZTCT
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* Regulatory Traffic
Control Strategies

eStrategies that rely on regulatory signing with
law enforcement.

*The messages conveyed on regulatory signs can
be enforced

eRefer to [IM-LD-93 and agreement with the

Virginia State Police.
ALt

273

91



* Use of State Police
in Work Zones

¢ Enforcement
¢ Speed control

ALl
Consul Im,w

11/8/2019
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* Use Of Virginia State Police
In Work Zones

. 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

Aﬁgﬂg]rﬂaﬂﬁ

| Conuiing. B2

275

* The Trooper’s Location;

* 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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* Procedures for Using
VSP In Work Zones

*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.

ALt
Consul IW

11/8/2019
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* Typical Conditions for
Reducing the Speed Limit in
a Work Zone
e Reduced stopping sight distance

®Proximity to traffic barriers
eSevere roadway geometrics
eExtremely 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!

Aﬂm{gﬁy’:}zﬁﬁ

Consulting v
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Page A4 — barrier
ADT x exposure x length
e ;‘ 76
T EN > ar,./-e
MSitioy,
-
r ’ afe

279
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cOnsult_E-V
* Advanced
Work Zone Traffic Control
Training

Traffic Control Devices
September 2019

Module 8 - AWZTCT
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* Traffic Control Devices

ALl
iV

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
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* Traffic Control Devices

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

1. Fulfill a need
2. Command attention remember
3. Convey a clear, simple meaning
4. Command respect
5. Give adequate time for response
A gttt
Consulting v
282
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*Portable Changeable
Message Signs

283

Typical application to use a PCMS:

oy
. Speed expected to drop substantially

. Significant queuing and delays are expected
Adverse environment conditions are present
Changes in alignment or surface conditions
Advance notice of ramp, lane or road closure
Crash or incident management o

. Changes in road user pattern PCMS

NoopwN=

Aﬁm'g&j’aﬁ
Coniing B

284

ﬂ

* Two phases (two screens displayed)
2 — 4 seconds per screen

* 3 lines of text

The PCMS message :
* No more than

* Each screen understood by itgegCMS
* Message centered

. MessaPes specific to the type of traffic
control are published in Appendix D

AL
Ma

Consulting

285
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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-);s
problem or situation, and
3. The recommended driver action.
ﬁrﬂ{g@dﬁ

286

* Does PCMS Use Meet Guidelines?

*PCMS’s shall

edisplace only traffic
operational, regulatory,
warning and guidance
information

ebe used as a supplement
to and not a replacement
for static signs and

pavement markings. 2?.4_ iPuih
Consulting v

11/8/2019
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TabeD, —
3 PRASET RS PRRSE TS T e |
Nmter adttoraipoms | | rraGe |
maybeued | T2 oo O |
T T T T ey | D WOR LD TMORGERT 1
TTCT | GHT SHO DR T HORK I = 1
Tiez [ riacoeR AR PREFRETTOTSTOR i = 1
TGS | SIOW MOV FWORK | RGHTI STODERT
e LOSED. Table D3,
Trea | e TSoUIDER CoED
TrCS [ RiGHT SoULDER e Geeb | RIGHT e e
TICH | RGHT JSHOULDER TCL G T =
ey s ey |
Closen G
TICT | LANEIS) SR TTRIGHT | RGRTTSHOULDERT =
CioeEn e Gaon
TR e T
RIGHT / PULL OFF | AHEAD DS W T
TUSE AT
SLON TVOUING 1WORK .
SLOW / MOVING / WORK._ Dasng
SOOI TWOR T
SLOW MOVING TWORK. Workesssge | pSndid | it S precede e | Proqord hatShould
DOTROTTPASS. . Abbreviation —]
TREr 1o SToP—| GO TNOT PSS < = =
HERCE [INTD/RTLAE: = . — =
DLt DS, s o =
EREFARE T TSTOR e .. Do) =
R TG A o o = -
= = Hress
e =
Module 8 - AWZTCT
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* PCMS Placement

1000".

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

289

Aﬁragﬁﬂqffﬂ

Consulting v

Page 6F-49

°
L e
o
L | °
| |
FOUR (4) DRUMS FORM A TAPER FOUR (4) CHANNELIZING DEVICES'

IN ADVANCE OF THE PCMS OR OTHER (MATCHING ROADWAY TAPER)

UNMAI MOUNTED DEVICES ' FORM A TAPER IN ADVANCE OF

- 35 MPH SPACING Al THE ELECTRONIC ARROW BOARD

36 MPH & ABOVE SPACING AT 40' 0- 35 MPH SPACING AT 20'
36 MPH & ABOVE SPACING AT 40"
FOR PAVED SHOULDERS SEE SECTION 6F.69(3)"
Module 8 - AWZTCT

* PCMS & Arrow Board Delineatio
[ .

Figure 6F-6, Channelizing Devices for PCMS, Arrow Board and other
Trailer Mounted Devices'

swoa ©

*Traffic Control Device

[ oSG

Aﬁraghjjdﬁ

Consulting v

Module 8 - AWZTCT
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* Traffic Control Device - Signs

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

O Colors

O Shapes

0 Words

O Symbols

Module 8 - AWZTCT

11/8/2019
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Traffic Control Device - Signs

Sign shapes:

arning Signs
STOP Sign

- Guide Signs Regulatory
Signs
YIELD Sign -

Warning Signs

Module 8 - AWZTCT
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Traffic Control Device - Signs

Sign shapes:
g Q Railroad Sign

Grade
Warning Signs Crossing
School
School Pedestrian
Bicycle

Module 8 - AWZTCT
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Traffic Control Device - Signs

Classification of Signs:

- Regulatory

- Warning
e Construction

® Incident Management

- Guide

* Recreational and Cultural Interest Areas

Module 8 - AWZTCT
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Regulatory Signs

* 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

SPEED
LIMIT

S5

FINES
HIGHER

Az?mglbj’a!ﬁ

Me Consuting B

296

Regulatory Signs

e |,
@ @ [N ] E
Rz a4 ONLY RamL

TRICTED
WIDTH ROUTE | |
10/ 6

00 NoT|
5T0P

ROAD
CLOSED

H
z
3
S
=
E

WEIGHT| AXLE

LM WEIGHT
LIMIT

5 TONS}

10
TONS

1} stay [ K
N RI
LANE

ON [SIDEWALK])
s

' P
== Do PASS ey Toarric CLOSED
=2 IS

RESTRICTED
| WiDTH RouTE
10 6

R
(WEIGHT]
LIMIT

low o1
|ase 127)

Risa )

Module 8 - AWZTCT
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Guide Signs

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.

Module 8 - AWZTCT
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Guide Signs

<= Scott Blvd

Lincoln Ave =»
NEXT SIGNAL

Springfield

Module 8 - AWZTCT
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Warning Signs Are Used To:

Consating. 7 Module 8 - AWZTCT

300
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TCD - Warning Signs

» 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.

Module 8 - AWZTCT
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* Standard Highway Sign Manuals
Fabrication Requirements
: ) wm
527 20%is
, L .
= g Engiish Version &
; Standard
L Highway | ©
, Signs =
. Including Pavement Markigs
2? E?ﬂfﬁ : :s:nimnnmns
um sp, o Consulting v e 2 ‘
y i@ b © @
RS
VA Standard Highway Signs Ml!TCD ]
B sWzTCT Standard Highway Signs

302

* Sign Book Proyides Fabrication
Requirements

Virginia
Standard Highway
Signs

2011 Edition

G205aP (V)

WORK ZOME (Paue)

=

% TeTo e *T [
o [ % T o [oom [ o | 7 [ oe |

VA Standard Highway Signs Aﬁygg@gﬁé
Module 8 - AWZTCT Consulting v
303
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* Why Fabrication Requirements?

Uniformity, Legible
& Standardization

304

* New Signs

* Shop drawings shall be
submitted to the State Traffic

Engineer h -
- VDOT - forwards to FHWA for £2Y 20 ®j
approval

*+ Why? Uniformity

ALl
i C nnsulf'mgw

a1 8 @ =m®|
0B & 98

&

6B~

305

“Sign Characteristics &

* section 6F.02 Gend@ble AF-1 TTC Si &
'S

Characteristics of Signs -

¢ Orange rows are VA specific
signs

* Pink rows VA Incident

Management signs

White and grey rows MUTCD

signs

e Example of VA sign
designations; W21-V1

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

Module 8 - AWZTCT
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* TTC Device - Warning Signs

2QPOOP 66666
® o= ”' =B
@600 e P

0000
000050 9000 e

Module 8 - AWZTCT
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EEEE
New: ) ' esom e
Pull Off Area signs )
VA Detour sign - larger - e ! ! E
Route shield
Detour w/ route shields g ! E q g
=

Business signs @
* Exit, Pull Of -

i
H

el
e [F |

2% i
%é :
B
L H
i 3

H
]
3

g
E
E
i
b4

Module 8 - AWZTCT
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agﬁﬂjﬂﬁ
Fonsiing W’

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

M4-véaR + 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
M4-V6bR crashworthy

Module 8 - AWZTCT
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* Warning Signs

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

Module 8 - AWZTCT

310
* Sign Sheeting Angularity
Signs must be as perpendicular to
traffic as possible to reflect light
back to the source (motorist).
Light Back to
Source Away from
(Motorist) source
sign %
311

* Required Sheeting for Signs

0 Fluorescent Orange Prismatic (high
observation angle) Lens Sheeting

Minimum Coefficient of Retroreflection Ry
(Ra =Candelas per foot-candle per square foot)

Gbservation Angle (7 Entrance Angle () Fluorescent Orange
0.2 —4 140
0.2 +30 90
02 +40 24
05 -4 90
05 +30 50
05 +40 15
1.0 —4 10
1.0 +30 5
1.0 +40 3

For rigid signs

Module 8 - AWZTCT
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* Minimum Sign Dimensions

0 Unless restricted by right-of-way or
pedestrians, the normal dimension for
warning signs is 48" x 48".

Greater

emphasis larger

signs should be
Standard used

48"

Right-of-way constraints ;
36" x 36“ may be used Aﬁr@fg@)‘ﬁ
Consulting v

AZ"M Dth
* Sign Pozre V]

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

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

Module 8 - AWZTCT




* Sign Lateral Requirement

0 The minimum lateral onD
distance of post el
mounted signs in Rural
locations is 6' to 12’ from
the edge of the sign to i imum
the roadway, or 6' from 6
the paved shoulder.

6 to 12'

Module 8 - AWZTCT

11/8/2019
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* Sign Lateral Requirement

0 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 _} z

paved shoulder. Minimum

317
ALt
> ) Cunsulm
Arrow Boara
318
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* Arrow Board

Our most effective traffic control
device when used correctly!

Consulting

319
Arrow Boards are used:
* in lane closure operations
*
.~ Arrow Board
» on shadow (protection) vehicles
» on vehicles in mobile operations
Module 8 - AWZTCT
320

* Arrow Board

m ° 1 arrow board shall be used
# for each travel lane closed.

e Four-corner caution mode

¢ Shadow vehicle in
advance of stationary
work crew

e Shoulder closures

ALttt

321
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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.

Aﬁ_mg@(’)afﬁ
Consul Ilw

323

* Arrow Board Location

Verify TTC notes & layouts for requirements

i

11/8/2019

Module 8 - AWZTCT
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AL
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*Channelizing Devices

11/8/2019

Module 8 - AWZTCT
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* Channelizing Devices Serve To:

e Delineate work areas
e Protect workers

e Guide motorist &
pedestrians safely

®Provide smooth & gradual
traffic movement from one
lane to another

e Reduce width of travel way

A_ﬁmg’:’_ﬁ“f’;

i Ccnsulling !

326

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

- Time T Tineea Tinteom
o FEIRE - A
'_L

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

[

Module 8 - AWZTCT

327

109



* Types of Channelizing Device

*Cones & Tubular Markers

36" 2 42" 42"
i

IR

Used in manned WZ
Shall be retroreflective at night

11/8/2019

Module 8 - AWZTCT
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AL
Consulting v

* 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

329

Drums

— 18" —=

» Taper on Limited Access
highway at night
* Unmanned work zones
* Delineates hazards
« Fluorescent 6" alternating
annelizinpBoviogs & Ghitap 2

« Close top

Aﬁmgféﬁaﬁ

i Ccnsullin; !

330
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Vertical Panel

RTE approval required for
12 Vertical Panel use.

I\%|4N fn}l Vertical panels are typically
i 7 nféRélng Devices: Group 2

* when space is limited

* to divide opposing lanes
S raichtPath « to replace barricades
7 Cnnsul‘tingw Module 8 - AWZTCT
331

* Channelizing Devices: Group 2

Direction Indicator Barricade

» Crashworthy

11/8/2019

& + Shall consist of a One-Direction
I__"l Large Arrow sigh mounted above a
fluorescent 4" alternating orange &

- lqz- white stripe rail.

= « Specific directional guidance
I"T . ltllay reé)!:ce drul_r?s ri1n tapers on

- 36" imited Access Highways
4%544—5: I

Module 8 - AWZTCT
332

Longitudinal Channelizing Device

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

« Shall be interlocked and
supplemented with retroreflective
material or delineation for

inmelizging Devites: VGiioliy 2

+ Shall interlock to delineate or

channelize pedestrians

T

36"
MIN

I

A
C(msllltiné y Module 8 - AWZTCT
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Longitudinal Channelizing Device

» Channelizing device not a traffic

T barrier
" * May be used instead of cones,
l\:.)”llsN drums, & barricades
innelizing Revices: fiGrouprdvater
l as ballast

* Must be crashworthy

ALl
Cunsﬂlxw

11/8/2019
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* Type 3 B_AZM@.@M
Consultw
ROAD
CLOSED
SSS FFFd
SN\ 7774
AN

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

eUsed to close or partially close a road.
e Used to closed construction entrances.

Module 8 - AWZTCT

335
Crashworthy Design AT raightPath
Consuting. 97}
lodule 8 - AWZTCT
336
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* Type 3 Barricades

e Signs shall not cover more than the top
rail
e Signs shall not affect crashworthiness.

Module 8 - AWZTCT

11/8/2019

337
Figure 6F-8, Type 3 Barricade
Placement Guidelines
] \
toa i;;?- <
1 tt
338
ATt ath
Consuitng. 7]
% .
Shadow Vehicles
339
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Consulting

« 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 '

» Shadow vehicle may be equipped with
TMA or TMA trailer

Module 8 - AWZTCT
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* Shadow Vehicle with a 1§

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

AL Ptk
Consuliin;- P Module 8 - AWZTCT

341

* Shadow Vehicle with a TMA

A TMA shall not be used to protect a fixed object

ALttt
Consulting v

Module 8 - AWZTCT
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Nighttime lllumination:

* Flagger Stations

* Work areas

* Equipment

* Equipment crossings

Negative impact,— 3Iare i
* After installati '&%'EF%
drive through in all directions

to ensure lights are not
blinding motorists

Module 8 - AWZTCT
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e + Air-filled lights

gj z should be considered
. if light glare cannot

be eliminated

» Conversion units are
available for light

- inaté%SBSdlight Glare

Module 8 - AWZTCT

344
ALt
Consulting v
*Traffic Barriers
345
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* Traffic Barrier Service
Aﬁﬂg&ﬂ)ﬂfé
Consulting v

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

346

* Matching Different
Barrier Types

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

347
* . .
Butting Traffic
Rarrier Service To
B Wehec et
ce
"*’*““ﬁ“ [ B
|
PR mcron o mere,
—
1 ;
—
. T o
Ml
348
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Single Face
Parapet

11/8/2019

Module 8 - AWZTCT
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PLAN vEW
VETHOD B

"TBUTTING TRAFFIC BARRIER SERVICE

TO SINGLE FACE PARAPET SERVICE

AL

Mody~ ===

Path
T

350

Module 8 - AWZTCT

* Barrier Deflection Table
& Anchorage

Table 2, Traflic Barricr Service Concrete Deflection Table
arricr y VDOT projet

Frva st
e | Manufacurer Device Description Lo pmomie | anchorage ga)
. T25 LongF-Shape
* Appendix A; BT0 | PemsvanaDOT iemporrybamierwise | M3 5T "3
. connection.
Pages A-13 & 14 e | RS u B e
] 20 Long F-Shape barrier
*Anchorage - length of barrier B |VIDNADOT  pnalecpesneton | W E '”
needed upstream, downstream of Rocki 12 Long P-Shape wiT-Bar
P : S s s | oW
the WZ to ensure maximum e
deflection is not exceeded T i Sl i v o sz ®
. A Table 3, Acceptable Longltudinal Sted Barri
*No materials or equipment ‘.m‘m e =
should be stored in deflection Coge | Manufacturer e Level  Deflection | Anchomge
zone | orns | Enmror toomion | 1sean parmr | sz | wzigw
Ene | Vilcan Barmer it Anchers .
| 2 |Smimamer | Samne gl . ®
| 8131 | Higmay Car .| Barir Gunrdo0 [na e ©
8153 | Highway Care Inc. | Barter Guard 300 1DS | s o @
: B1764 imll&u\h tnc. | 2one Guard Standard | L ()
| Br7es ;wlaimm‘ e, ,h“ o v hahiian |L! e o
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* Barrier Installation
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TEPORARY INSTALLATION ON ASPHALT CONCRETE

MRSPHALL OUER CONCRETE PAVEMENT Ll

TO BE USED ON BRIDGE DECKS)
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TRAFFIC BARRIER SERVICE CONCRETE PARAPET
(DOUBLE F

(FOR TEMPORARY msmunou ow ROADWAYS)
u cerTiEn o TraceorTiTOw

SHEET 3 OF 3 | REVISON DATE
502,15 01/09

* Barrier Installation

Page A-16 & TTC-7

BARRIER TRANSITION FLARE RATE

70 MPH
65 MPH 20:1
60 MPH 19:1
S55MPH = 171
50 MPH = 16:1
45MPH = 14:1
40 MPH = 13:1
35MPH = 111
30 MPH

& BELOW = 10:1

WHEN THE BARRIER TRANSITION SLOPE
IS ON HORIZONTAL ALIGNMENT THE TOTAL
OFFSET SHALL BE PRORATED AROUND THE
CURVE IN LIEU OF A STRAIGHT LINE SLOPE.

221

Azfmgﬁﬂjﬂﬁ

Me Consuling Y7

353

* Barrier Installation

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

170’

354
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* 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

AL
Consulm

355

* Blunt End Protection

*  Approved end treatments
o Three types of attenuators Amegéﬁag{}}
e L&D Standards/Special Design approval required -
Consulting v

*

Ornadge

Module 8 - AWZTCT
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* FOA attachment
for Construction Zones

cousTRyETION
Wome 7oNE.
DatiabiE

TS mmgs PARRER | | secrions wosen
ONE NESTED T

Lermoun weoemn
TERUNAL COMECTOR 1. HOLES. WHERE SHOWN, SHALL BE FORMED WITH SLEEVES OF 17
AU oEF a TR RERL e
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