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1. To provide practical guidelines 

of the procedures to be followed 

at temporary highway  utility 

construction sites using Part 6-

Temporary Traffic Control (TTC) 

of the Manual of Uniform Traffic 

Control Devices (MUTCD).

2. Design and implementation of 

TTC plans for daytime and 

nighttime work activities
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PUERTO RICO TRANSPORTATION TECHNOLOGY TRANSFER CENTER

Topics to be covered: AM

 Overview of  the Manual on Uniform 

Traffic Control Devices (MUTCD), 

December 2009 Edition, with 

Revisions 1 and 2 dated May 2012.

 Description of basic definitions ( 

engineering judgment, engineering 

study, crash worthy, standards, 

guidance, option and support).

 Liability/tort claims of public work 

agencies, local municipalities and 

utility companies associated with 

negligent acts in highway work 

zones.

 Description of Part 6-Temporary 

Traffic Control

 Description of the fundamental 
components of a Traffic Control Plan 
(TCP) in a temporary work zone: 

 Advance Warning Area, Transition 
Area, Activity Area and Termination 
Area

 Description and typical uses of traffic 
control devices used in TTC zones (signs, 
panels, cones, drums, signals, 
barricades, portable barriers, Truck 
Mounted Attenuators (TMA), electronic 
devices, Variable Message Signs (VMS) 
and Automatic Flagger Assistance 
Devices (AFAD)).

 Examples of adequate and inadequate 
use of Temporary Traffic Control (TTC)  
in highway and utility work zones.
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Topics to be covered: PM

 Description of 

representative Typical 

Applications (TA), 

applicable to the Virgin 

Islands Department of 

Public Works (VIDPW).

 The role and responsibilities 

of the flagger in a TTC. 

 The  requirements for 

Flagger safety vest.

 The STOP/ SLOW PADDLE: 

Do’s and Don’ts.

 Brainstorming for 
establishing awareness for 
the implementation of a 
Temporary Traffic Control 
(TTC) in USVI.

 Workshop: Development 
of  Traffic Control Plans 
(TCP) for Temporary 
Traffic Control  (a) Rural; 
(b) Urban.
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• Module 1 - Importance of Work Zone Safety

• Module 2 - Federal Regulations Related to Highway Work Zones

• Module 2a - Work Zone Safety and Mobility Rule

• Module 2b - Temporary Traffic Control Devices Rule

• Module 2c - Worker Visibility Rule

• Module 3 - An Overview to the MUTCD, December 2009 Edition

• Module 3a - Evolution of the MUTCD

• Module 3b - Revisions 1 & 2 (May 2012) to the MUTCD 2009 

Edition

• Module 3c – Known Errors in the Original MUTCD 2009 Edition

• Module 3d - Description of Basic Definitions



• Module 4 - Part 6: Temporary Traffic Control

• Module 5 - Typical Applications of Activities Associated with TTC

• Module 6 - Flagger Control 

• Module 7 - TTC Zone Devices

• Module 8 - Brainstorming for creating awareness of TTC in USVI

• Module 9 - Examples of adequate/inadequate use of TTC in highway 

and utility work zones

• Module 10 - Workshop: Development of a TTC Plan



Importance of Work Zone Safety
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Temporary Traffic Control 

in Highway Work Zones

 Includes:

Road construction

Road maintenance

Utility works

 Risks to workers

 Traffic flow

Work equipment 

and vehicles
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Issues of TTC in Highway Work Zones

1. Increase in traffic flow and congestion 

 Increase in number of trips higher than increase in roadway miles

2. Highway quality and level of service in decline 

 More construction and repair is needed, resulting in more work 
zones 

3. More work zones activities under heavy traffic

 Limited work schedules

 Increase in nighttime activities

4. High priority in work zone safety

 835 fatalities and over 41,000 injured in 2007 (15% 
pedestrians and cyclists)

5. Travelers are not happy with work zones

 Unexpected and inconsistent conditions on the roadway cause 
anxiety and frustration to road users
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TTC Activities in Work Zones in USA, 2007
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Work Zone Safety
12
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What is TORT?
13
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Tort: Negligence
14

 An act or omission within the scope of the duties of an 
individual, agency, or organization that leads to the harm 
of a person or of the public; the failure to use reasonable 
care in one's actions

 Miss legal standard of protecting individuals against 
foreseeable risky, harmful acts of other members of society

 Negligent behavior towards others gives them rights to be 
compensated for the harm to their body or property

 Duty of care 

 Breach of that duty 

 Breach causing harm in fact 

 Breach also causing harm in law

 Can be either criminal or civil in nature
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Highway Tort Liability

 States are liable to lawsuits arising from death, 

injury, or property damage resulting from negligent 

design, construction, or maintenance of state 

highway facilities

 Compensation for damages caused by inaction, 

careless, or negligent actions by state transportation 

agency employees.
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Aspects to Consider in Highway Work Zones

19

 Type of work activity

 Location and duration (short–term, intermediate-

term, long-term)

 Roadway type / functional classification 

 Traffic volume

 Speed differential

 Hazard potential 

 Prevention

 Standard of care
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Aspects to Consider in TTC 

in Highway Work Zones
20

 Prioritize safety

 Road users (pedestrians, disabled persons, drivers, trucks, 
older users, etc.)

 Road crews; training is essential
 MUTCD

 Flagger procedures

 Planning and design of Temporary Traffic Control (TTC) 

 Follow MUTCD

 Size, dimensions, colors, message and symbols

 Provide a clear and direct message

 Reduce conflicts with traffic

 Remove unnecessary / not applicable traffic control 
devices



Federal Regulations Related to 

Highway Work Zones



WORK ZONE SAFETY AND 

MOBILITY RULE
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Title 23 Highways, Chapter I Federal Highway 

Administration, Department of Transportation

 PART 630 - PRECONSTRUCTION PROCEDURES

 Subpart A - Project Authorization and Agreements

 Subpart B - Plans, Specifications, and Estimates

 Subpart D - Geodetic Markers

 Subpart G - Advance Construction of Federal-Aid 

Projects

 Subpart H - Bridges on Federal Dams

 Subpart J - Traffic Safety in Highway and Street 

Work Zones

Subpart K - Temporary Traffic Control Devices 
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Rule on Work Zone Safety and Mobility
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Overview of Rule
25

 Establishes requirements and provides guidance for:

 Systematically addressing work zone safety and mobility 

impacts

 Developing strategies to help manage these impacts on all 

Federal-aid highway projects

 Timeframe

 Published Final Rule on September 2004

 Must implement rule provisions by October 2007

“Better reflect current needs for improved safety and to minimize 

disruptions to traffic during the construction of highway projects”
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Rule Components

Project-Level Procedures to Assess and Manage Impacts 

on Individual Projects (Transportation Management Plan)

Agency implemented policy for the systematic 

consideration and management of WZ impacts

Processes and procedures to implement and sustain WZ 

policy (training, crash data, reviews, etc.)
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Transportation Management Plan (TMP)

27

 Document that 

includes a series of 

coordinated 

transportation 

management 

strategies and 

describes how can be 

applied to manage 

the highway work 

zone impacts. 
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TMP Components

 A TMP can be a single document 

or several compiled and 

coordinated documents & plans 

 Must always include a Temporary 

Traffic Control  (TTC)

 For significant projects, the TMP 

should include a Traffic 

Operations component (TO) and a 

Public Information component

A significant 

project is 

one that the 

agency 

expects to 

have a high 

level of 

disruption
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Transportation Improvement Program 

(TIP/STIP)

• Early identification of 

projects that are expected to 

have significant impacts

• Project development phase

Transportation Improvement 

Program (TIP/STIP)

Preliminary 

Engineering(PE&I)

Design, PS&E, and Bidding

Construction

Performance Evaluation
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Preliminary Engineering

• Identify potential work zone 

impacts

• Identify potential 

transportation management 

strategies

• Identify other coordination 

issues (utilities, community 

impacts, etc.)

Transportation Improvement 

Program (TIP/STIP)

Preliminary 

Engineering(PE&I)

Design, PS&E, and Bidding

Construction

Performance Evaluation
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Design, PS&E, and Bidding

• Evaluate all impacts 
Consider alternatives for design, 

construction, contracting, management 

strategies

• Develop proper TMP
Select proper transportation management 

strategies that help mitigate work zone 

impacts

• Include TMP elements in plans, 

specifications and estimates (PS&E)

Transportation Improvement 

Program (TIP/STIP)

Preliminary 

Engineering(PE&I)

Design, PS&E, and Bidding

Construction

Performance Evaluation
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Construction

• Implement TMP requirements

• Monitor safety and mobility

– Use field observations, crash data and traffic 

operations information to manage impacts

• Consult with stakeholders to keep 

them inform and get their input and 

knowledge of regional aspects

• Review projects as necessary 

• Review TMP if necessary

Transportation Improvement 

Program (TIP/STIP)

Preliminary 

Engineering(PE&I)

Design, PS&E, and Bidding

Construction

Performance Evaluation
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Performance Evaluation

• Analyze crash and traffic operation data 

from multiple projects

• Save data and information that helps to 

identify improvements in procedures and 

practices

• Perform a biannual review process
– Analysis of work zone data and/or project reviews 

– Improve procedures, data and information resources 

and training programs

Transportation Improvement 

Program (TIP/STIP)

Preliminary 

Engineering(PE&I)

Design, PS&E, and Bidding

Construction

Performance Evaluation
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TEMPORARY TRAFFIC

CONTROL DEVICES RULE 
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Title 23 Highways, Chapter I Federal Highway 

Administration, Department of Transportation

 PART 630 - PRECONSTRUCTION PROCEDURES

 Subpart A - Project Authorization and Agreements

 Subpart B - Plans, Specifications, and Estimates

 Subpart D - Geodetic Markers

 Subpart G - Advance Construction of Federal-Aid 

Projects

 Subpart H - Bridges on Federal Dams

Subpart J - Traffic Safety in Highway and Street 

Work Zones

 Subpart K - Temporary Traffic Control Devices 
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Rule on Temporary Traffic Control 

Devices - 23 CFR Part 630 Subpart K
36
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Rule Major Aspects

 Supplement to Work Zone Safety and Mobility 

Policy (Title 23 CFR 630 Subpart J)

 Purpose: Reduce worker (and road users) exposure 

and risk from motorized traffic.

 Applies to Federal-aid projects only; encourages 

states to use for other projects.

 Publication date: November 1, 2006

 Effective date: December 4, 2008
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Rule Components

A. Positive Protection Devices

B. Exposure Control Measures

C. Other Traffic Control Measures

D. Uniformed Law Enforcement Officers

E. Work Vehicles and Equipment

F. Payment for Traffic Control

G. Maintenance of Traffic Control
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Work Zone Policy

 Policy and related processes, procedures, and/or 
guidance established under Subpart J shall include 
consideration of road user and worker safety

 Use of positive protection devices to prevent intrusions;

 Exposure control measures to minimize exposure;

 Other traffic control measures to minimize crashes;

 Safe entry/exit of work vehicles and equipment 
onto/from the travel lanes

 Should be based on consideration of standards 
and/or guidance in the MUTCD and the AASHTO 
Roadside Design Guide, as well as agency 
guidelines and project characteristics and factors
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A. Positive Protection Devices

 Use shall be based on 
an engineering study

 Use of positive 
protection shall be 
considered where 

 workers are at increased 
risk from traffic, and

 positive protection 
devices offer the highest 
potential for increased 
safety for workers and 
road users

40
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Example of Factors and Characteristics 

to Consider for TCDs

 Project scope and duration

 Anticipated traffic speeds 
through the work zone

 Anticipated traffic volume

 Vehicle mix

 Type of work (related to 
worker exposure and crash 
risks)

 Distance between traffic and 
workers, and extent of worker 
exposure

 Escape paths available for 
workers to avoid a vehicle 
intrusion into the work space

 Time of day (e.g., night work)

 Work area restrictions (including 
impact on worker exposure)

 Consequences from/to road users 
resulting from roadway 
departure

 Potential hazard to workers and 
road users presented by device 
itself and during device 
placement and removal

 Geometrics that may increase 
crash risks (e.g., poor sight 
distance, sharp curves)

 Access to/from work space

 Roadway classification

 Impacts on project cost and 
duration
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Examples of Conditions that may 

Warrant Use of Positive Protection

 WZs that provide workers no means of escape from 

motorized traffic;

 Long duration WZs that result in substantial worker 

exposure to traffic

 Projects with high anticipated operation speeds

 Work operations that place workers close to travel 

lanes open to traffic

 Roadside hazards that will remain in place 

overnight or longer
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B. Exposure Control Measures

 Should be considered to avoid or minimize 

exposure for workers and road users

 Full road closures

 Ramp closures

 Median crossovers

 Full or partial detours or diversions

 Protection of WZ setup and removal using rolling road 

blocks

 Performing work at night or during off-peak periods

 Accelerated construction techniques
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C. Other Traffic Control Measures

 Effective, credible signing

 Changeable message signs

 Arrow panels

 Warning flags and lights on signs

 Longitudinal and lateral buffer 
space

 Trained flaggers and spotters

 Enhanced flagger station setups

 Intrusion alarms

 Rumble strips

 Pace or pilot vehicle

 High quality work zone 
pavement markings and removal 
of misleading markings

 Channelizing device spacing 
reduction

 Longitudinal channelizing 
barricades

 Work zone speed management 
(including changes to the 
regulatory speed and/or 
variable speed limits)

 Law enforcement

 Automated speed enforcement 
(where permitted by law)

 Drone radar

 Worker and work 
vehicle/equipment visibility

 Worker training

 Public information and traveler 
information

 Temporary traffic signals
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D. Uniformed Law Enforcement
45

 Each agency, in partnership with the FHWA, shall

develop a policy addressing the use of uniformed law 

enforcement on Federal-aid highway projects

 The policy may consist of processes, procedures, and/or 

guidance

 Criteria, training requirements, reimbursement procedure, 

etc.

 Need for law enforcement is greatest on projects with 

high traffic speeds and volumes, and where the work 

zone is expected to result in substantial disruption to or 

changes in normal traffic flow patterns
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Sample of Project Conditions for 

Uniformed Law Enforcement

1. Frequent worker presence adjacent to high-speed 

traffic without positive protection devices

2. Traffic control setup or removal that presents 

significant risks to workers and road users

3. Complex or very short term changes in traffic 

patterns with significant potential for road user 

confusion or worker risk from traffic exposure

4. Night work operations that create substantial 

traffic safety risks for workers and road users
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Sample of Project Conditions for 

Uniformed Law Enforcement

5. Existing traffic conditions and crash histories indicate a 

potential for substantial safety and congestion impacts 

related to the work zone activity, and may be 

mitigated by improved driver behavior and 

awareness of work zone 

6. Work zone operations that require brief stoppage of 

all traffic in one or both directions

7. High-speed roadways where unexpected or sudden 

traffic queuing is anticipated, especially if the queue 

forms a considerable distance in advance of the work 

zone or immediately adjacent to the work space
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E. Work Vehicles and Equipment

 Agencies should address safe means for work 

vehicles and equipment to enter and exit traffic 

lanes and for delivery of construction materials to 

the work space, based on individual project 

characteristics and factors
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F. Payment

 Payment for traffic control features and operations 
shall not be incidental to the contract, or included in 
payment for other items of work not related to traffic 
control and safety

 Separate pay items shall be provided for major 
categories of traffic control devices, safety features, 
and WZ safety activities

 For method-based specs, unit price pay items, lump 
sum pay items, or a combination thereof may be used

 Specs should include provisions to require and enforce 
compliance with implementation and maintenance of 
the project TMP and related traffic control items
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WORKER VISIBILITY RULE 

EMS
PD

Fire/Rescue
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Worker Visibility Final Rule
51
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Worker Visibility Rule

 All workers within the right-of-way of a Federal-aid 

highway who are exposed either to traffic (vehicles 

using the highway for purposes of travel) or to 

construction equipment within the work area shall

wear high-visibility safety apparel

 Publication date: 

November 24, 2006 

 Effective date: 

November 24, 2008
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Representative crash scene
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Shortcoming of wearing NO vest!
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Pertinent Definitions associated with 

TTC in Highway Work Zones

1. Worker: people on foot whose duties 

place them within the right-of-way of a 

Federal-aid highway

 highway construction and maintenance forces

 survey crews

 utility crews

 responders to incidents within the highway 

right-of-way, including volunteers

 law enforcement personnel when directing 

traffic, investigating crashes, and handling 

lane closures, obstructed roadways, and 

disasters
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Pertinent Definitions associated with 

TTC in Highway Work Zones (continue)

2. High-visibility safety apparel: personal protective 

safety clothing intended to provide conspicuity during 

both daytime and nighttime usage

 Meets Performance Class 2 or 3 requirements of the 

ANSI/ISEA 107-2004 “American National Standard for 

High-Visibility Safety Apparel and Headwear”

3. Close proximity: within the highway right-of-way 

of a Federal-aid highway 
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American National Standards Institute

(ANSI)

 ANSI-107-2004 High visibility garment 

(updated 1999 standards)

 International Safety Equipment Association 

(ISEA)

 www.ansi107.org 

 www.safetyequipment.org

 Phone (703) 525-1695
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ANSI/ISEA 107-2004 Requirements

 Color and minimum areas for retroreflective and 

background materials

 Minimum washing cycles

 Describe test methods for materials

 Garment Performance Class (PC) 1, 2 and 3

 Garment selection shall be based on an assessment of 

the work environment
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Overview of Garment Performance Classes

 Performance Class 3: PC3

 For use in most severe environments

 Offers the greatest amount of fluorescent and 

reflective coverage

 Performance Class 2: PC2

 For moderately severe environments

 Balance of fluorescent and reflective materials

 Performance Class 1: PC1

 For low-risk environments

 Lowest levels of fluorescent and reflective materials
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Variables to Consider in Assessing Risk
60

 Speed of traffic through the work zone

 Amount of traffic through the work zone

 Time of day / day or night

 “Background clutter” in the work zone

 Amount of activity in the work zone

 Other construction vehicles, etc.

 Type of activity the worker is performing

 Where is the worker’s attention?

 Towards on-coming traffic or the task at hand?

 Location of work and proximity to traffic and other 
construction vehicles
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Use of Performance Class 3 Garments

 Anyone who has a high task load and is in close 
proximity to moving equipment or traffic at high 
speeds

 Highest speed (>50 mph)

 Work occurs at night

 Worker’s attention is diverted from on-coming 
traffic and surrounding environment

 “Cluttered” work zone with high levels of activity

 Worker must be visible from all angles and 
identifiable as a person

 Worker has no separation between them and traffic
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PC 3  Garments

Class 3 ensemble

Class 2 vest, Class E bottom

Class 3 one piece

Jacket

Coat

Torso covering garment with full or partial 

sleeve 
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Performance Class 3
63



PUERTO RICO TRANSPORTATION TECHNOLOGY TRANSFER CENTER

Performance Class 3

64
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Performance Class 3 - Typical Examples

• Roadway construction personnel and 

flaggers

• utility workers

• survey crews

• emergency response personnel 

• vehicle assistance personnel
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Use of Performance Class 2 Garments

Greater visibility needed due to 

inclement weather conditions

Complex and cluttered backgrounds

Most work is performed during daytime 

hours

Worker’s attention is diverted from on-

coming traffic and surrounding 

environment
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Performance Class 2
67
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Performance Class 2 - Typical Examples

• Roadway construction workers

• Utility workers

• Survey crews

• School crossing guards in traffic

• Delivery vehicle drivers 

• High-volume parking and/or toll gate personnel 

• Airport baggage handlers/ground crew

• Emergency response personnel,

• Law enforcement personnel

• Trash collection and recycling

• Crash site investigators
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Use of Performance Class 1 Garments

Worker’s attention is fully on oncoming 

traffic and surrounding environment

 Separation between the worker and 

traffic

Not much competition for worker attention

Controlled environment where driver 

expects to move very slowly
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• Parking lot attendants

• People retrieving shopping carts from 
parking areas

• Workers exposed to the hazards of 
warehouse equipment traffic and roadside 
“right-of-way” or sidewalk maintenance 
workers

• Applicable to certain delivery vehicle 
drivers

Performance CLASS 1 - Typical Examples
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ANSI 207-2006 Public Safety Vest 

Standard 
71
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ANSI 207-2006 Standard

 Understanding that competing hazards exists for 

public safety employees that also need high visibility 

garments 

Pockets – cannot create gaps in material 1.97 in

Panels-limited to 72 in2

 Identification

 Fire: red

 Police: blue

 EMS: green

 Tear-away: should be incorporated when applicable
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Vest Design Examples
73
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Assessment of Garment Quality and Wear
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An Overview to the Manual on 

Uniform Traffic Control Devices 

(MUTCD), December 2009 Edition

With Revisions 1 & 2 of May 2012



Evolution of the Manual on Uniform 

Traffic Control Devices (MUTCD)
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Evolution of the Manual on Uniform Traffic 

Control Devices (MUTCD)

 1988, 1993, 2000, 2003, 
November 2004, 
December 2007 and 
December 2009

 Two revisions: May 2012

 23 CFR, Part 655, Subpart F

 …national standard for all 
traffic control devices installed 
on any street, highway, or 
bicycle trail open to public 
travel…
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Parts of the MUTCD, December 2009 Edition

Introduction

1. General 

 Includes definitions

2. Signs

3. Markings

4. Highway traffic 

signals 

5. Low-volume roads

6. Temporary traffic 

control (TTC)

7. School areas

8. Railroad and light 

rail transit grade 

crossings 

9. Bicycle facilities
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“... in 1966, the Secretary of 

Transportation has decreed that traffic 

control devices on all streets and 

highways in each State (US territories) 

shall be in substantial conformance with 

standards issued or endorsed by the 

Federal Highway Administration.”

Application of MUTCD
79
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Traffic Control Device Defined (MUTCD)

 “…all signs, signals, markings, and other devices 

used to regulate, warn, or guide traffic, placed on, 

over, or adjacent to a street, highway, pedestrian 

facility, or bikeway by authority of a public agency 

having jurisdiction.”
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Revisions 1 and 2 of May 2012, to the 

Manual on Uniform Traffic Control 

Devices (MUTCD) 2009 Edition
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Last Revisions to the MUTCD 2009 Edition

 The FHWA published the 2009 MUTCD with Revision Numbers 1 

and 2 incorporated, dated May 2012

 Available ONLY on Portable Document Format (PDF) in the FHWA’s 

webpage: http://mutcd.fhwa.dot.gov/pdfs/2009r1r2/pdf_index.htm

 See it now!

 Click here for Revised PDF version with HOTLINKS

 Click here for Revised PDF version without HOTLINKS

 Click here for the ORIGINAL MUTCD 2009 Ed. PDF version

82

 The Revision’s List is available online (Click here to see it now).

 Note: The revisions where made to a few sections of Part 1 
and Part 2 of the MUTCD.

http://mutcd.fhwa.dot.gov/pdfs/2009r1r2/pdf_index.htm
FHWA-revisions%201&2%20of%20MUTCD%202009%20Ed_May%202012%5CMUTCD%202009%20with%20Revisions%201&2%20(May%202012)-Hotlinks%20version.pdf
FHWA-revisions%201&2%20of%20MUTCD%202009%20Ed_May%202012%5CMUTCD%202009%20with%20Revisions%201&2%20(May%202012)-%20without%20Hotlinks%20version.pdf
FHWA-revisions%201&2%20of%20MUTCD%202009%20Ed_May%202012%5CORIGINAL%20MUTCD%202009%20Ed..pdf
FHWA-revisions%201&2%20of%20MUTCD%202009%20Ed_May%202012%5CRevisions%201&2%20of%20MUTCD%202009%20Ed.pdf
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How can I identify the revised content in the MUTCD?

83

 “Note that, in the PDF version of the 2009 Edition of 

the MUTCD with Revision Numbers 1 and 2 

incorporated, a black vertical line and the notation 

“Rev. 1” or “Rev. 2” in the margin alongside a 

particular paragraph or table denotes the location of 

the changes that have been made with Revisions 

Numbers 1 and 2, respectively.”

 As illustrated next!

Click here to see the Revision’s List.

FHWA-revisions%201&2%20of%20MUTCD%202009%20Ed_May%202012%5CRevisions%201&2%20of%20MUTCD%202009%20Ed.pdf
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front page
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Known Errors in the Original Manual on Uniform 

Traffic Control Devices (MUTCD) 2009 Edition
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Known Errors of the MUTCD 2009 Edition

 “ The FHWA intends to correct these errors via a future 

rulemaking action. This list of known errors is provided 

solely for the information of MUTCD users and does not 

constitute official changes to the MUTCD at this time.”

 Approximately 80 errors where identified: most of them 

sentences or table columns out of order or incorrect use of 

words.

 Click here to see the List of Known Errors.
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Section 1A.13: Definitions of Headings, Words, and 

Phrases in this Manual - Standard
90

A. Standard — a statement of required, mandatory, or specifically 

prohibitive practice regarding a traffic control device. All Standard 

statements are labeled, and the text appears in bold type. The verb 

“shall” is typically used. The verbs “should” and “may” are not used in 

Standard statements. Standard statements are sometimes modified by 

Options. 
NOTE: Revision 1 of May 2012 modified this definition by eliminating the following text 

which was the last sentence of the original text of MUTCD 2009 Ed.:

Standard statements shall not be modified or compromised based on 

engineering judgment or engineering study.

Standard:

02 The Manual on Uniform Traffic Control Devices (MUTCD) is incorporated by reference in 23  

Code of Federal Regulations (CFR), Part 655, Subpart F and shall be recognized as the national 

standard for all traffic control devices installed on any street, highway, bikeway, or private road 

open to public travel (see definition in Section 1A.13) in accordance with 23 U.S.C. 109(d) and 

402(a). The policies and procedures of the Federal Highway Administration (FHWA) to obtain 

basic uniformity of traffic control devices shall be as described in 23 CFR 655, Subpart F.
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Section 1A.13: Definitions of Headings, Words, 

and Phrases in this Manual - Guidance
91

B. Guidance—a statement of recommended, but not mandatory, 

practice in typical situations, with deviations allowed if engineering 

judgment or engineering study indicates the deviation to be 

appropriate. All Guidance statements are labeled, and the text appears 

in unbold type. The verb “should” is typically used. The verbs “shall”

and “may” are not used in Guidance statements. Guidance statements 

are sometimes modified by Options.

Section 1A.02 Principles of Traffic Control Devices

Guidance:

02 To be effective, a traffic control device should meet five basic 

requirements:

A. Fulfill a need;

B. Command attention;

C. Convey a clear, simple meaning;

D. Command respect from road users; and

E. Give adequate time for proper response.
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Section 1A.13: Definitions of Headings, 

Words, and Phrases in this Manual - Option
92

C. Option—a statement of practice that is a permissive condition and 

carries no requirement or recommendation. Option statements sometime 

contain allowable modifications to a Standard or Guidance statement. All 

Option statements are labeled, and the text appears in unbold type. The 

verb “may” is typically used. The verbs “shall” and “should” are not 

used in Option statements.

Option:

04 With the exception of symbols and colors, minor modifications in the 

specific design elements of a device may be made provided the essential 

appearance characteristics are preserved.
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Section 1A.13: Definitions of Headings, Words, 

and Phrases in this Manual - Support
93

D. Support—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 unbold type. The verbs “shall,” “should,” and “may” are not 

used in Support statements.

Support:

04 The definition of the word “speed” varies depending on its use. The 

definitions of specific speed terms are contained in Section 1A.13.
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Crashworthy 
94

43. Crashworthy—a characteristic of a roadside appurtenance that has 

been successfully crash tested in accordance with a national standard 

such as the National Cooperative Highway Research Program Report 350, 

“Recommended Procedures for the Safety Performance Evaluation of 

Highway Features.”



PUERTO RICO TRANSPORTATION TECHNOLOGY TRANSFER CENTER

Engineering judgment
95

64. Engineering Judgment—the evaluation of available pertinent 

information, and the application of appropriate principles, provisions, 

and practices as contained in this 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. Documentation of engineering 

judgment is not required.
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Engineering study
96

65. Engineering Study—the comprehensive analysis and evaluation of 

available pertinent information, and the application of appropriate 

principles, provisions, and practices as contained in this Manual and 

other sources, for the purpose of deciding upon the applicability, design, 

operation, or installation of a traffic control device. An engineering study 

shall be performed 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. An engineering study shall be 

documented.
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Temporary Traffic Control (TTC) Zone
97

229. Temporary Traffic Control Zone—an area of a highway where road 

user conditions are changed because of a work zone or incident by the 

use of temporary traffic control devices, flaggers, uniformed law 

enforcement officers, or other authorized personnel.
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Traffic Control Device (TCD)
98

238. Traffic Control Device—a sign, signal, marking, or other device used 

to regulate, warn, or guide traffic, placed on, over, or adjacent to a street, 

highway, private road open to public travel, pedestrian facility, or shared-

use path by authority of a public agency or official having jurisdiction, or, 

in the case of a private road open to public travel, by authority of the 

private owner or private official having jurisdiction.
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Worker
99

256. Worker—a person on foot whose duties place him or her within the 

right-of-way of a street, highway, or pathway, such as street, highway, or 

pathway construction and maintenance forces, survey crews, utility 

crews, responders to incidents within the street, highway, or pathway 

right-of-way, and law enforcement personnel when directing traffic, 

investigating crashes, and handling lane closures, obstructed roadways, 

and disasters within the right-of-way of a street, highway, or pathway.
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What represents a Temporary Traffic

Control (TTC) Plan?

 Describes TTC measures to be used for facilitating road 

users through a work zone or an incident area.

 Plays a vital role in providing continuity of reasonably 

safe and efficient road user flow when a work zone, 

incident, or other event temporarily disrupts normal 

road user flow.

 TTC plans range in scope from being very detailed to 

simply referencing typical drawings.

 The degree of detail in the TTC plan depends entirely 

on the nature and complexity of the situation.
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Section 1A.02 

Principles of Traffic Control Devices

Guidance:

02 To be effective, a traffic control device 

should meet five basic requirements:

A. Fulfill a need;

B. Command attention;

C. Convey a clear, simple meaning;

D. Command respect from road users; and

E. Give adequate time for proper response.
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MUTCD, DECEMBER 2009 

EDITION, PART I: GENERAL 

(PDF VERSION)
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A. General

B. Regulatory Signs

C. Warning Signs

D. Guide Signs

E. Markings

F. Traffic Control for Highway-Rail 
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H. Traffic Control for School Areas
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Section 5A.01: Function

Standard:

01 A low-volume road shall be defined for this Part of the Manual as 
follows:

A. A low-volume road shall be a facility lying outside of built-up 
areas of cities, towns, and communities, and it shall have a traffic 
volume of less than 400 AADT.

B. A low-volume road shall not be a freeway, an expressway, an 
interchange ramp, a freeway service road, a road on a 
designated State highway system, or a residential street in a 
neighborhood. In

terms of highway classification, it shall be a variation of a 
conventional road or a special purpose road as defined in Section 
1A.13.

C. A low-volume road shall be classified as either paved or 
unpaved.
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Chapter 5G: Temporary Traffic Control Zones

Section 5G.01: Introduction 

Guidance:

01 The safety of road users, including pedestrians and bicyclists, as well as personnel in work zones, 

should be an integral and high priority element of every project in the planning, design, maintenance, 

and construction phases. Part 6 should be reviewed for additional criteria, specific details, and more 

complex temporary traffic control zone requirements. The following principles should be applied to 

temporary traffic control zones:

A. Traffic movement should be disrupted as little as possible.

B. Road users should be guided in a clear and positive manner while approaching and within 

construction, maintenance, and utility work areas.

C. Routine inspection and maintenance of traffic control elements should be performed both day and 

night.

D. Both the contracting agency and the contractor should assign at least one person on each project 

to have day-to-day responsibility for assuring that the traffic control elements are operating 

effectively and any needed operational changes are brought to the attention of their supervisors.
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Chapter 6A: General

Standard:

02 The needs and control of all road users (motorists, 
bicyclists, and pedestrians within the highway, or on

private roads open to public travel (see definition in 
Section 1A.13), including persons with disabilities in

accordance with the Americans with Disabilities Act 
of 1990 (ADA), Title II, Paragraph 35.130) through a

TTC zone shall be an essential part of highway 
construction, utility work, maintenance operations, 
and the management of traffic incidents.

E=Engineering E=Education

E=Enforcement E=Emergency Management
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Temporary Traffic Control Zones 

Activities: Work Duration

1. Long-term  stationary, work that occupies a location 
more than 3 days

2. Intermediate  term stationary, work that occupies a 
location more than one daylight period up to 3 days, 
or nighttime work lasting more than 1 hour

3. Short-term stationary  daytime work that occupies 
a location for more than 1 hour within a single 
daylight period

4. Short duration  work that occupies a location up to 
1 hour

5. Mobile  work that moves intermittently or 
continuously
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Chapter 6B - Fundamental Principles of 

Temporary Traffic Control (TTC):  Standard

 The needs and control of all road users through a 

TTC zone shall be an essential part of highway 

construction, utility work, maintenance operations, 

and the management of traffic incidents. 

 Roads users include:
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Chapter 6B - Fundamental Principles of 

Temporary Traffic Control (TTC): Standard

 Before any new detour or temporary route is 

opened to traffic, all necessary signs shall be in 

place 

 All TTC devices shall be removed as soon as 

practical (ASAP) when they are no longer needed

 When work is suspended for short periods of time, 

TTC devices that are no longer appropriate shall

be removed or covered
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Chapter 6B - Fundamental Principles of 

Temporary Traffic Control (TTC): Guidance

 General plans or guidelines should be developed to 
provide safety for all users…:

a. The basic safety principles governing the design of 
permanent roadways and roadsides should also govern 
the design of TTC zones

b. The goal should be to route road users through such zones 
using roadway geometrics, roadside features, and TTC 
devices as nearly as possible comparable to those for 
normal highway situations

c. A TTC plan, in detail appropriate to the complexity of the 
work project or incident, should be prepared and 
understood by all responsible parties before the site is 
occupied
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Chapter 6B - Fundamental Principles of 

Temporary Traffic Control (TTC): Guidance

 Road user movement should be inhibited as little as 

practical, based on the following considerations:

a. TTC at work and incident sites should be designed on 

the assumption that drivers will only reduce their 

speeds if they clearly perceive a need to do so.

b. Frequent and abrupt changes in geometrics such as 

lane narrowing, dropped lanes, or main roadway 

transitions that require rapid maneuvers, should be 

avoided.
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Chapter 6B - Fundamental Principles of 

Temporary Traffic Control (TTC): Guidance

c. Provisions should be made for the reasonably safe 

operation of work, particularly on high-speed, high 

volume roadways.

d. Road users should be encouraged to use alternative 

routes that do not include TTC zones.

e. Bicyclists and pedestrians, including those with 

disabilities, should be provided with access and 

reasonably safe passage through the TTC zone.
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Chapter 6B - Fundamental Principles of 

Temporary Traffic Control (TTC): Guidance

f. Roadway occupancy should be scheduled during off-

peak hours and, if necessary, night work should be 

considered.

g. Early coordination with officials having jurisdiction 

over the affected cross streets and providing 

emergency services should occur before roadway or 

ramp closings.
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Chapter 6B - Fundamental Principles of 

Temporary Traffic Control (TTC): Guidance

 To provide acceptable levels of operations, routine 

day and night inspections of TTC elements should

be performed…:

a. Individuals who are knowledgeable (i.e., trained 

and/or certified) in the principles of proper TTC 

should be assigned responsibility for safety in TTC 

zones. 

 All TTC devices of the project are reasonably consistent 

with the TTC plan, and

 are effective in providing reasonably safe conditions for 

motorists, bicyclists, pedestrians, and workers.
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Chapter 6B - Fundamental Principles of 

Temporary Traffic Control (TTC): Guidance

b. As the work progresses, TTC and/or working 

conditions should be modified in order to provide 

reasonably safe and efficient road user 

movement and to provide worker safety. 

 The individual responsible for TTC should have the 

authority to halt work until applicable or remedial 

safety measures are taken.
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Chapter 6B - Fundamental Principles of 

Temporary Traffic Control (TTC): Guidance

c. TTC zones should be carefully monitored under 

varying conditions of road user volumes, light, and 

weather to check that applicable TTC devices are 

effective, clearly visible, clean, and in compliance 

with the TTC plan.

d. When warranted, an engineering study should be 

made (in cooperation with law enforcement officials) 

of reported crashes occurring within the TTC zone. 

Crash records in TTC zones should be monitored to 

identify the need for changes in the TTC zone.
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Chapter 6C - Temporary Traffic Control 

(TTC) Elements: Guidance

 Reduced speed limits should be used only in the 
specific portion of the TTC zone where conditions or 
restrictive features are present. 

 Frequent changes in the speed limit should be 
avoided.

 A TTC plan should be designed so that vehicles can 
reasonably safely travel through the TTC zone with 
a speed limit reduction of no more than 16 km/h 
(10 mph).

 A higher reduction in the speed limit should be used 
only when required by restrictive features in the TTC 
zone. 
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Chapter 6C - Temporary Traffic Control 

(TTC) Elements: Guidance

 Where restrictive features justify a speed reduction 

of more than 16 km/h (10 mph), additional driver 

notification should be provided. 

 The speed limit should be stepped down in advance 

of the location requiring the lowest speed, and 

additional TTC warning devices should be used.

 Reduced speed zoning (lowering the regulatory 

speed limit) should be avoided as much as practical 

because drivers will reduce their speeds only if they 

clearly perceive a need to do so.
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Components of Temporary Traffic Control (TTC) Zones 

1. Advance Warning Area

 Support

 Section of highway where road users are informed 

about the upcoming work zone or incident area.

 Option

 May vary from a single sign or high-intensity rotating, 

flashing, oscillating, or strobe lights on a vehicle to a 

series of signs in advance of the TTC zone activity area.
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V < 40 mph = Low Speed          V > 45 mph = High Speed

Table 6C-1. Suggested Advance Warning Sign Spacing, 

MUTCD 2003 Edition (metric units and formulas were 

eliminated)

Distance in meters (feet)
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Table 6C-1. Recommended Advance Warning Sign 

Minimum Spacing, MUTCD, December 2009 Edition
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Guidance on Typical Distances for 

Advance Warning Signs

 Freeways and expressways

 Typical distances for placement of advance warning signs on 
should be longer because drivers are conditioned to 
uninterrupted flow. 

 Advance warning sign placement should extend on these facilities 
as far as 800 m (0.5 mi) or more.

 Rural highways (normally characterized by higher speeds)

 Effective placement of the first warning sign in meters (feet) 
should be from 1.5 to 2.25 times the speed limit in km/h (8 to 12 
times the speed limit in mph). 

 Since two or more advance warning signs are normally used for 
these conditions, the advance warning area should extend 450 m 
(1,500 ft) or more for open highway conditions (see Table 6C-1).
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Guidance on Typical Distances for 

Advance Warning Signs

 On urban streets

 Effective placement of the first warning sign in meters 

(feet) should range from 0.75 to 1.5 times the speed 

limit in km/h (4 to 8 times the speed limit in mph).

 When a single advance warning sign is used (such as in 

low-speed residential streets), the advance warning 

area can be as short as 30 m (100 ft).

 When two or more advance warning signs are used on 

higher-speed streets (such as major arterials) see Table 

6C-1.
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Components of Temporary Traffic Control (TTC) Zones 

2. Transition Area

 Support

 The section of highway where road users are 

redirected out of their normal path. Usually involve 

strategic use of tapers. 

 In mobile operations, the transition area moves with 

the work space.

 Standard

When redirection of the road users’ normal path is 

required, they shall be channelized from the normal 

path to a new path
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Components of Temporary Traffic Control (TTC) Zones 

3. Activity Area

 Support

 The section of the highway where the work activity 

takes place. 

 It is comprised of the work space, the traffic space, and 

the buffer space.

 Traffic space = portion of the highway in which road users 

are routed through the activity area.

 Buffer space = lateral and/or longitudinal area that 

separates road user flow from the work space or an unsafe 

area, and might provide some recovery space for an errant 

vehicle. (For recommended longitudinal lengths, see Table 

6C-2)
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Table 6C-2. Stopping Sight Distance as a 

Function of Speed, MUTCD 2003 Edition
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Table 6C-2: Stopping Sight Distance as a Function of 

Speed, MUTCD December 2009 Edition
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Components of Temporary Traffic Control (TTC) Zones 

4. Termination Area

 Standard

Shall be used to return road users to their 

normal path. 

Shall extend from the downstream end of 

the work area to the last TTC device, such as 

END ROAD WORK signs, if posted.
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Components of Temporary Traffic Control (TTC) Zones

6C.08 - Tapers

 Option

 May be used in both the transition and termination 

areas. 

 Whenever tapers are to be used in close proximity to 

an interchange ramp, crossroads, curves, or other 

influencing factors, the length of the tapers may be 

adjusted.

 Support

 Tapers are created by using a series of channelizing 

devices and/or pavement markings to move traffic out 

of or into the normal path.

135



Taper 

Types

 Merging

 Shifting

 Shoulder

 Downstream
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Taper Length Criteria, MUTCD 2003 Edition

The maximum distance in meters (feet) between devices in 

a taper should not exceed 0.2 times the speed limit in km/h 

(1.0 times the speed limit in mph).
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Taper Length Criteria, MUTCD 2009 Edition
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Formulas to Determine Taper Lengths, 

MUTCD 2003 Edition
139



PUERTO RICO TRANSPORTATION TECHNOLOGY TRANSFER CENTER

Formulas to Determine Taper Lengths, 

MUTCD 2009 Edition
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Section 6C.10 

One-lane, two-way traffic taper

Standard

When traffic in both directions

must use a single lane

for a limited distance, 

movements from each end

shall be coordinated.

Minimum L = 50 ft

Maximum L = 100 ft
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Typical Applications of Activities Associated 

with TTC (Please refer to PDF version)
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Example # 1: TTC Four (4) Lane Divided Highway 

TA-33 - Stationary Lane Closure on a Divided Highway

Given:

 4 lane rural highway (2 lanes per direction)

 Posted speed limit or 85th percentile off-peak 
speed, S = 55 mph

 Lane width, W = 12 ft / lane (3.65 m/lane)

 Outside shoulder width, w = 10 ft (3 m)

 Work space = 0.5 mile (0.8 km)

 Duration of work = 2 months

 Traffic = 40,000 vpd
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Example # 1: TTC 4 Lane Divided 

Highway

Required:

1. Length of advance 
warning area

2. Length of shoulder taper

3. Length of transition area

4. Length of activity area

5. Length of longitudinal 
buffer

6. Length of termination 
area

7. Minimum number of 
channelizing devices in 
transition area

Calculate using MUTCD 
Part 6 Standards and 
Guidelines
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Aspects to Consider in Highway Work 

Zones
147

 Type of work activity

 Location and duration (short–term, intermediate-
term, long-term)

 Daytime / Nighttime / Both periods

 Roadway type / functional classification 

 Traffic volume

 Speed differential

 Hazard potential 

 Prevention

 Standard of care
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Check for MUTCD Typical Application
148



149

Stationary Lane 

Closure on Divided 

Highway (TA-33)



150

TA-33
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Transition Area –

Shoulder taper &Merging Taper
151

Maximum distance in meters (feet) between devices in a 

taper should not exceed 0.2 times the speed limit in km/h 

(1.0 times the speed limit in mph).



Merging taper = L

Shoulder taper = 0.33L

L = taper length (feet)

W = width of offset (feet)

S = posted speed limit (mph)

85th perc. speed

anticipated op. speed

Downstream taper
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Minimum Taper Lengths
153

feetL

feetSWL

taperShoulder

feetSWL

taperMerging

5.18155033.033.0

5505510

_

6605512

_









660 feet

181.5 feet

100 feet
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Amount of Channelizing Devices in 

Transition Area
155

Shoulder width, 

Wl = 12 feet

Length of

merging taper, 

Lm = 660 feet

Shoulder width, 

Ws = 10 pies

Length of 

merging taper, 

Ls = 181.5 feet
Length of 

device line

= hypotenuse, h1

Length of 

device line

= hypotenuse, 

h2

ftLWh

ftLWh

ss

ml

78.1815.18110

11.66066012

2222

2

2222

1




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Amount of Channelizing Devices in 

Transition Area
156

Length of 

device line

= 660.11 ft

Length of 

device line

= 181.78 ft

Maximum distance between pairs 

of devices = 55 feet

Minimum amount of devices =

Merging taper

(660.11 / 55) + 1 = 13 devices

Shoulder taper

(181.78 / 55) + 1 =  4 devices



660 feet

181.5 feet

Activity 

Area = 

Work space 

+

Buffer space

Long.

buffer

space

Traffic

space

Work

space

100 feet
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Length of Activity Area
158

 Work space = 2640 feet

 Longitudinal buffer = 495 feet

 Length of Activity Area

= 2640 + 495 = 3,135 feet



660 feet

181.5 feet

Activity 

Area = 

3,135 feet
Long.

buffer

space

Traffic

space

Work

space

495 feet

100 feet
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V < 40 mph = Low Speed          V > 45 mph = High Speed

Table 6C-1. Suggested Advance 

Warning Sign Spacing

Distancias en metros (pies)

162





660 feet

181.5 feet

Activity 

Area = 

3,135 feet
Long.

buffer

space

Traffic

space

Work

space

495 feet

100 feet

2,640 feet

1,500 feet

1,000 feet



What if we want to include a temporary barrier?165



166

Lane Closure with 

Temporary Traffic 

Barrier (TA-34)



660 feet

181.5 feet

Activity 

Area = 

3,135 feet

Long.

buffer

space

Traffic

space

Work

space

495 feet

100 feet



Long.

buffer

space

Lat.

buffer

space



CHAPTER 6D. PEDESTRIAN 

AND WORKER SAFETY
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Pedestrian Considerations

Standards

 TTC provisions for pedestrian and worker 

safety… shall be applied by knowledgeable 

persons after appropriate evaluation and 

engineering judgment.

 TTC devices used to delineate a TTC zone 

pedestrian walkway shall be crashworthy and, 

when struck by vehicles, present a minimum 

threat to pedestrians, workers, and occupants 

of impacting vehicles.

170
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Pedestrian Considerations
171

 Pedestrians should be provided with a reasonably 

safe, convenient, and accessible path that replicates 

as nearly as practical the most desirable 

characteristics of the existing sidewalk(s) or 

footpath(s). 

 Pedestrians should not be led into conflicts with 

 work site vehicles, equipment, and operations

 vehicles moving through or around the work site.
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Pedestrian Considerations
172

 Special consideration to special groups

 Children

 Older persons

 People with disabilities
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Accessibility Considerations
173

 When existing pedestrian facilities are disrupted, 

closed, or relocated in a TTC zone, the temporary 

facilities shall be detectable and include 

accessibility features consistent with the features 

present in the existing pedestrian facility
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Pedestrian Considerations

Standard
174

 Advance notification of sidewalk closures 

shall be provided to the maintaining 

agency. 

 Alternative access clearly indicated (TA -28)

 Where pedestrians with visual disabilities 

normally use the closed sidewalk, a barrier 

that is detectable by a person with a visual 

disability traveling with the aid of a long 

cane shall be placed across the full width 

of the closed sidewalk.
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Issues for Pedestrians with Mobility 

Disabilities
175
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Issues for Pedestrians with Visual 

Disabilities
176
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Issues for Pedestrians with Visual 

Disabilities
177



178

Typical 

Application 

TA-28
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Typical Application 28 - Sidewalk 

Closures and Bypass Sidewalks
179

 Where high speeds are anticipated, a temporary 
traffic barrier and, if necessary, a crash cushion should 
be used to separate the temporary sidewalks from 
vehicular traffic.

 For nighttime closures, Type A Flashing warning lights 
may be used on barricades that support signs and close 
sidewalks.

 Type C Steady-Burn or Type D 360-degree Steady-
Burn warning lights may be used on channelizing 
devices separating the temporary sidewalks from 
vehicular traffic flow.



180

Typical Application TA-29
Crosswalk Closures and Pedestrian 

Detours
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Pedestrian Considerations
181

 Where pedestrians who have visual 
disabilities encounter work sites that 
require them to cross the roadway to 
find an accessible route, instructions 
should be provided using an audible 
information device

 Passive pedestrian actuation

 Continuous message

 Button activated message

 Spoken message artifacts not needed 
if the alternative route is evident to 
visually-disabled pedestrians
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Pedestrian Considerations
182

 A pedestrian route should not be severed and/or 
moved for non-construction activities such as parking for 
vehicles and equipment

 When crossing the road is necessary, direct pedestrians 
with advance signing placed at intersections (rather 
than midblock locations)

 Tape, rope, or plastic chain strung between TTC devices 
are not detectable and should not be used as a control 
for pedestrian movements

 Regularly inspect the activity area so that effective 
pedestrian TTC is maintained
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Issues for Pedestrians with Visual 

Disabilities
183



184
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187



PUERTO RICO TRANSPORTATION TECHNOLOGY TRANSFER CENTER

Worker Safety Tips
188
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Safety Considerations for Workers
189

1. Training

 How to work next to motor vehicle traffic in a way that 
minimizes their vulnerability

 TTC techniques, device usage, and placement

2. Safety Apparel

 Wear high-visibility safety apparel meeting the requirements 
of ANSI 107-1999 standard performance for Class 1, 2, or 
3 risk exposure

 Assign a competent person as responsible for the worker 
safety plan who should make the selection of the appropriate 
class of garment
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Safety Considerations for Workers
190

3. Temporary Traffic Barriers: should be placed 
along the work space depending on factors such 
as lateral clearance of workers from adjacent 
traffic, speed of traffic, duration and type of 
operations, time of day, and volume of traffic

4. Speed Reduction: mainly through regulatory 
speed zoning, funneling, lane reduction, or the use 
of uniformed law enforcement officers or flaggers, 
should be considered
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Safety Considerations for Workers

5. Activity Area: minimize backing-up maneuvers of 
construction vehicles should be considered

6. Worker Safety Planning

 Designate competent person to conduct a basic hazard 
assessment for the work site and job classifications required 
in the activity area

 This safety professional should determine whether 
engineering, administrative, or personal protection measures 
should be implemented.

 Plan should be in accordance with the Occupational Safety 
and Health Act of 1970
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Additional Safety Elements for Workers

1. Shadow Vehicle

 Equipped with appropriate lights and warning signs

 May be used to protect the workers from impacts by 
errant vehicles

 May be equipped with a rear-mounted impact attenuator

2. Road Closure: when alternative routes are available

3. Law Enforcement Use

 For relatively short activities, units may be stationed to 
heighten the awareness of passing vehicular traffic and to 
improve safety through the TTC zone
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Additional Safety Elements for Workers

4. Lighting: for nighttime activities

 Iluminar área de trabajo para operaciones nocturnas

5. Special Devices

 Rumble strips

 Changeable message signs

 Hazard identification beacons

 Flags

 Warning lights

 Intrusion warning devices
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Worker Safety Tips
194
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Worker Safety Tips
195
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View from the Street
196
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Blind Area Mapping
www.cdc.gov/niosh/topics/highwayworkzones

197
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Worker Safety Tips
198



PUERTO RICO TRANSPORTATION TECHNOLOGY TRANSFER CENTER

Nighttime Work Activities
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Nighttime Work Activities
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Nighttime Work Activities
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Temporary Lighting for Night Work

 Good lighting is 
essential

 Safety of workers

 Quality of work

 Higher productivity 
and morale

 Glare control

 Fixed roadway 
lighting provided less 
than 20 lux (2 fc)

 NCHRP 498 
recommendations

 Level I 54 lux (5 fc) –
general illumination, all 
areas

 Level II 108 lux (10 fc) 
– paving, milling, 
equipment areas

 Level III 215 lux (20 fc) 
– mechanical, 
electrical, detail work

202
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One light tower for ½ mile long work 

area… enough?
203
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Flagger Safety Tips
208
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Qualifications for Flaggers
209

 A flagger shall be a person who provides TTC

 Responsible for public safety

 Greatest contact with public

 Should be trained in safe traffic control practices 

and public contact techniques
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Qualifications for Flaggers
210

 Should be able to satisfactorily demonstrate the 
following abilities:

1. Receive and communicate specific instructions clearly, 
firmly, and courteously;

2. Move and maneuver quickly in order to avoid danger 
from errant vehicles;

3. Control signaling devices (such as paddles and flags) in 
order to provide clear and positive guidance to drivers 
approaching a TTC zone in frequently changing situations;

4. Understand and apply safe traffic control practices, 
sometimes in stressful or emergency situations; and

5. Recognize dangerous traffic situations and warn workers 
in sufficient time to avoid injury
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High-Visibility Safety Apparel

 Standard – For daytime and nighttime activity, flaggers 

shall wear safety apparel meeting the ANSI 107-1999 

standard performance for Class 2 risk exposure

 Material color shall be either fluorescent orange-red or 

fluorescent yellow-green

 Retroreflective material shall be either orange, yellow, white, 

silver, yellow-green, or a fluorescent version of these colors

 Shall be visible at a minimum distance of 300 m (1,000 ft)

 Shall be designed to clearly identify the wearer as a person

 Guidance – For nighttime activity, safety apparel for 

Class 3 risk exposure should be considered

211
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Hand-Signaling Devices

 Primary and preferred device  STOP/SLOW paddle

 Shall have an octagonal shape on a rigid handle

 Shall be at least 450 mm (18 in) wide with letters at least 

150 mm (6 in) high

 Background of the STOP face shall be red with white 

letters and border

 Background of the SLOW face shall be orange with black 

letters and border

 When used at night, the STOP/SLOW paddle shall be 

retroreflectorized

212
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STOP/SLOW paddle
213
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Hand-Signaling Devices

 Emergency situations  red flags

 Shall be a minimum of 600 mm (24 in) square, made 

of a good grade of red material,

 Shall be securely fastened to a staff that is 

approximately 900 mm (36 in) in length

When used at nighttime, flags shall be 

retroreflectorized red
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Flagger Procedures
216
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Flagger Procedures
217
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Flagger Procedures
218
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Flagger Stations

 Shall be located such that approaching road 
users will have sufficient distance to stop at an 
intended stopping point

 Should be located such that an errant vehicle 
has additional space to stop without entering 
the work space

 Except in emergency situations, 

 Shall be preceded by an advance                    
warning sign or signs

 Shall be illuminated at night

219
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Flagger Stations, MUTCD 2003 Edition
220



PUERTO RICO TRANSPORTATION TECHNOLOGY TRANSFER CENTER

Flagger Stations, MUTCD 2009 Edition
221
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Flagger Safety Tips
222
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Flagger Safety Tips
223
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Flagger Safety Tips
224



TTC Zone Devices
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Temporary Traffic Control Zones 

Devices Definition

 Standard

 All signs, signals, markings, and other devices used 
to regulate, warn, or guide road users, placed on, 
over, or adjacent to a street, highway, pedestrian 
facility, or bikeway by authority of a public body or 
official having jurisdiction.

 All traffic control devices used on street and 
highway construction, maintenance, utility, or incident 
management operations shall conform to the 
applicable provisions of the MUTCD.
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Function of Traffic Control Devices (TCD)
227

 Promote highway safety

 Provide for the orderly and predictable movement of 

all traffic

 Provide guidance and warning as needed

 Types of TCD

 Warning signs

 Channelizing devices

 Lighting devices

 Shadow vehicles / advanced warning truck
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Human Factor and Information 

Processing in Work Zones 
228

 People drive normally through work zones, even 

when there are traffic control devices present in the 

roadway, unless there is evident activity (workers, 

equipment, etc.)

 Lack of driver familiarity with temporary traffic 

control signals

 Unexpected conditions along work zone
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Traffic Control Devices - Standard

 The colors for regulatory signs shall follow the 

Standards for regulatory signs in Table 2A-4. 

 Warning signs in TTC zones shall have a black 

legend and border on an orange background 

except:

 Highway-Rail Grade Crossing Advance Warning  

(W10-1) sign which shall have a black legend and 

border on a yellow background.

 Signs that are permitted to have fluorescent  

yellow-green backgrounds. 
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Temporary Traffic Control Zones 

Devices Regulations

Standard

 All signs used at night shall be either retroreflective 

with a material that has a smooth, sealed outer 

surface or illuminated to show the same shape and 

similar color both day and night. 

 The requirement for sign illumination shall not be 

considered to be satisfied by street, highway, or 

strobe lighting.
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Temporary Traffic Control Zones 

Devices Regulations

Standard

 When standard orange flags or 

flashing warning lights are used 

in conjunction with signs, they 

shall not block the sign face.

 For freeways and expressways, 

the size of diamond shaped TTC 

warning signs shall be a minimum 

of 1200 x 1200 mm (48 x 48 in).
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Figure 6F-1. Height and Lateral 

Location of Signs—Typical Installations
232
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Figure 6F-1. Height and Lateral 

Location of Signs—Typical Installations
233
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Temporary Traffic Control Zones 

Devices Site Placement Standard

 Signs mounted on barricades and barricade/sign combinations 

shall be crashworthy

 Where it has been determined that the accommodation of 

pedestrians with disabilities is necessary, signs shall be 

mounted and placed in accordance with Americans with 

Disabilities Act Accessibility Guidelines for Buildings and 

Facilities (ADAAG).
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 Sign supports shall be crashworthy. 

 Large signs having an area 
exceeding 5 square meters (50 ft2) 
that are installed on multiple 
breakaway posts shall be mounted 
a minimum of 2.1 m (7 ft) above the 
ground.

 Signs mounted on barricades, or 
other portable supports, shall be no 
less than 0.3 m (1 ft) above the 
traveled way.

235

Temporary Traffic Control Zones 

Devices Site Placement Standard
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Temporary Traffic Control Zones 

Devices Site Placement
236

 Neither portable nor permanent sign 

supports should be located on 

sidewalks, bicycle facilities, or areas 

designated for pedestrian or bicycle 

traffic.

 Except as noted in the Option, signs 

mounted on portable supports should 

not be used for a duration of more 

than 3 days.
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Traffic Control Devices Site Placement
237

 For mobile operations, a sign may be mounted on a 

work vehicle, a shadow vehicle, or a trailer 

stationed in advance of the TTC zone or moving 

along with it. 

 The work vehicle, the                                   

shadow vehicle, or the                                   

trailer may or may not have                                          

an impact attenuator.
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TTC Devices - Portable Changeable 

Message (PCM) Signs
238

 PCM signs shall be TTC devices with the flexibility 

to display a variety of messages. 

 Each message shall consist of either one or two 

phases. 

 A phase shall consist of up to three                   

lines of eight characters per line. 
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TTC Devices - Arrow Panels
239

 Shall be a sign with a matrix of elements capable of either 

flashing or sequential displays. 

 Shall provide additional warning and directional information to 

assist in merging and controlling road users through or around a 

TTC zone.

 A vehicle displaying an arrow panel shall be equipped with high-

intensity rotating, flashing, oscillating, or strobe lights.
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TTC Devices - Arrow Panels
240

 Type A - use on low-speed urban streets. 

 Type B - for intermediate-speed facilities and for maintenance 

or mobile operations on high-speed roadways. 

 Type C - intended to be used on high-speed, high-volume motor 

vehicle traffic control projects.

 Type D - intended for use on authorized vehicles.
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TTC Devices - Arrow Panels
241
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Channelizing Devices

Cones

 Tubular Markers

Vertical Panels

Drums

 Barricades

Slow

Down!
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Category 1 Devices

 Low-mass, single-piece traffic cones, tubular 

markers, single-piece drums, & delineators

 Plastic drums w/ Type A or C warning lights moved 

from Category 2 to Category 1

 Self-certification allowed
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Category 1 Devices
244

 Shall be predominantly orange. 

 Shall be made of a material that can be struck 

without causing damage to the impacting vehicle.

 For nighttime use - shall be           

retroreflectorized or equipped with                

lighting devices for maximum visibility. 
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Cones - Standards
245



PUERTO RICO TRANSPORTATION TECHNOLOGY TRANSFER CENTER

Category 2 Devices

 Vertical panels, Type I, II, or III barricades, portable 

sign stands

 Category 1 devices w/ attachments (< 45 kg (100 

lbs) up to 100 kg)

 Must be crash tested                                           

by approved agency
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Cone w/ vertical panel and light
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Category 2 Devices
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Type II Type III

Barricades
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X-stands w/ vinyl roll-ups
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MiDOT’s combination sign w/ wood panels

Pass @ 0 deg & Failure @ 90 deg 
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Hole in window
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Example of Windshield Penetration
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WZ Category 3 Devices

 Temporary barriers

Barrier joints must 
provide tensile & moment 
capacity 

New units must meet 
NCHRP 350 by Oct 
2002

 Crash cushions & TMA’s  

Can be tested to TL-2 or 
TL-3

Must be crash tested by 
approved agency
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Uses for Temporary Longitudinal 

Barriers

 Prevent Access to Work Zone

 Provide Positive Protection for Workers

 Separate Two-Way Traffic

 Protect Falsework
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Temporary Safety Barriers
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PCB – Portable Concrete Barrier

 Positive protection to road workers

 Avoid penetration in work area

 Modular design 

 Impact angle: 15°- 25°

 Height: 32”

 Base width: 24”

 Top width: 6”

 Length: 84” (7’)

 Maximum deflection: 0 – 5 feet
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Portable Concrete Barrier
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Steel Portable Barriers
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Example of Plastic Portable Barriers
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Quickchange Moveable Barrier

 Chain of modified F-shape barrier segments

 T-shape on top to allow pick up of segments

 Lateral movement from 4 to 18 ft 

 Maximum deflection of 28 in at TL-3 design impact

 Transfer speed of 5 to 10 mph
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Work Zone Crash Cushions
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Triton CET Concrete End Treatment
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Sample Crash Cushions for Work Zones
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Category 4 Devices

 Portable, usually trailer-mounted devices

 Lighting supports, flashing arrow panels, temporary 

traffic signals, & changeable message signs

 Should be delineated or shielded 

 Use good placement practices
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Worker Safety Tips



PUERTO RICO TRANSPORTATION TECHNOLOGY TRANSFER CENTER

Worker Safety Tips
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Worker Safety Tips
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Worker Safety Tips
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Worker Safety Tips
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Worker Safety Tips
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Worker Safety Tips



PUERTO RICO TRANSPORTATION TECHNOLOGY TRANSFER CENTER

Worker Safety Tips
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Worker Safety Tips



Brainstorming for creating awareness of TTC in USVI
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Examples of adequate and inadequate use of 

TTC in highway and utility work zones
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Workshop: Development of a TTC Plan for 

(a) Rural, (b) Urban using PDF version
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