
Overview of the Manual on 
Uniform Traffic Control 
Devices (MUTCD) Part 6: 
Temporary Traffic Control 

Presenter
Presentation Notes
Key Message: Overview of the Manual on Uniform Traffic Control Devices (MUTCD) Part 6:Temporary Traffic ControlEst. Presentation Time: Less than 1 minute(s)Suggested Comments: Let’s discuss Part 6 of the Manual on Uniform Traffic Control Devices (MUTCD):Temporary Traffic Control.Suggested Questions: How many of you are familiar with the MUTCD?Additional Information:  The Estimated Presentation Time is a guide. The time spent on each slide will depend on the topics that you wish to emphasize and the level of knowledge of your students. Notes: The module duration is intended for a 1 hour lecture. Sections may be modified as time allots, i.e. the material can be broken into multiple lectures. The depth of discussion will depend on the level of knowledge of your students. You may treat some sections as a review in order to complete the module.



Module Objectives 

• Describe basic contents of Part 6 in the MUTCD, 
which covers temporary traffic control (TCC) 

• List the various levels of compliance 
• Describe the component parts of a work zone 
• List variables in calculating Buffer Space 
• Describe a typical application  

 
 
 

Presenter
Presentation Notes
Key Message: Describe the behavioral learning objectives for the moduleEst. Presentation Time: 1 minuteSuggested Comments: These are the items we will discuss in this module. We will {list objectives}. At the end we will make sure we covered these objectives.Suggested Questions: N/AAdditional Information: N/ANotes: N/A



Federal Temporary Traffic Control (TTC)  
Standards and Guidelines 

• Temporary traffic control devices 
and their application 

• Federal standard is MUTCD 
• Part 6: Minimum TTC Federal 

standards, guidelines and 
options 
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Presenter
Presentation Notes
Key Message: Indicate possible sources of standards and guidelinesEst. Presentation Time: 5 minute(s)Suggested Comments: There are several sources of standards and temporary traffic control guidelines, depending on the jurisdiction where the project takes place and who the project owner is. Whenever the acronym “TTC” is used in Part 6, it refers to “temporary traffic control.”  Standards and guidelines could come from federal, state, or local (cities and counties) agencies, or from the Occupational Safety Health Administration (OSHA). Federal temporary traffic control standards and guidelines can be found in a document called the Manual on Uniform (emphasize Uniform) Traffic Control Devices, or MUTCD. The MUTCD promotes uniformity in traffic control devices and procedures throughout the USA.  Part 6 contains minimum Federal TTC standards and guidelines applicable to all 50 states and territories. This document governs the design and application of traffic control devices in the United States and provides uniformity nationwide.Suggested Questions: What does “Federal” mean? If more than one, which one takes precedence? (The most local). How is a standard different from a guideline? What is “temporary”? (Not permanent; for example, short-term maintenance that may be a couple hours vs. a long-term project that may last several years.). What is the primary function of TTC? “The primary function of TTC is to provide for the reasonably safe and effective movement of road users through or around TTC zones while reasonably protecting road users, workers, responders to traffic incidents, and equipment.”  (See slide 9)  What is the benefit of having a uniform standard for devices? (Answer: A uniform treatment leads to a uniform response.  Road users traveling throughout the United States will encounter the same devices from Alaska to Florida).Additional Information:  Local refers to cities and counties. The MUTCD allows for flexibility and options, by state, location and type of work zone. There are standards, and there are options.  The MUTCD is constantly changing and evolving to encompass new technologies and strategies. Additionally, states may "request to experiment" with new devices that are not yet included in the MUTCD.Notes: Standards and guidelines may vary by jurisdiction. Make sure this point is made.



• Applies to ALL streets and 
highways open to the public in 
the USA, as a minimum 

• States have to meet or exceed 
the MUTCD 

• Current edition: 2009 
• Published by US Department of 

Transportation, Federal 
Highway Administration 
(FHWA) 
 

The MUTCD 
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Presenter
Presentation Notes
Key Message: Introduce the MUTCDEst. Presentation Time: 1 minute(s)Suggested Comments: The “MUTCD” provides MINIMUM standards and guidelines applicable EVERYWHERE in the USA and its territories (Puerto Rico, Virgin Islands and Guam)Suggested Questions: Where does the MUTCD apply? What is a “minimum” standard?Additional Information: http://mutcd.fhwa.dot.govNotes: Some may ask if the MUTCD applies in private areas, like shopping center parking lots. If opened to the public then yes. 



MUTCD Levels of Compliance 

• Standard 
– Mandatory statement, “shall”, bold 

• Guidance 
– Recommendation, “should”, italics 

• Option 
– Permissive, “may”, regular text 

• Support 
– Additional information, regular text 
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Presenter
Presentation Notes
Key Message: Explain the MUTCD Levels of ComplianceEst. Presentation Time: 1 minute(s)Suggested Comments: The MUTCD Part 6 establishes various levels of compliance. They are Standards, Guidance, Option and Support statements. By definition (MUTCD Section 1A.13):Standard—a statement of required, mandatory, or specifically prohibitive (sic) 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. Standard statements shall not be modified or compromised based on engineering judgment or engineering study.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.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.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.Suggested Questions: Why are guidance statements not requirements, but recommendations? To allow flexibility in the real world and leave room for judgment. Additional Information: http://mutcd.fhwa.dot.govNotes: None



MUTCD Adoption by State 

6 Source: FHWA MUTCD Webpage 

Presenter
Presentation Notes
Key Message: Explain state optionsEst. Presentation Time:  1 minute(s)Suggested Comments: Of the three options, this state chose the option to ____________. States may choose to develop their own manual to address their specific demographics, topography, or unique conditions. It is a matter of preference.Suggested Questions: Which option did this state choose? Why? Why may states want to deviate from the Federal MUTCD? They may have unique conditions (topography, population, etc.). What are some examples of topographic or population factors that would cause a state to make changes to their MUTCD? {Allow for some deeper thinking about this. Some answers might be: in the case of a mountainous state, adding additional distance to calculations for downhill travel.  In the case of large states with lots of rural areas (e.g., Texas, Wyoming), implementing higher speed limits on interstates. In the case of a state with lots of urban areas and congestion, such as the northeast, implementing lower speed limits.}Additional Information: Get updated information at http://mutcd.fhwa.dot.gov/resources/state_info/index.htm. Notes: Avoid taking too much time here. Just indicate what your particular state does.



MUTCD Part 6 Contents 

A. General 
B. Fundamental Principles 
C. TTC Elements 
D. Pedestrian and Worker Safety 
E. Flagger Control 
F. TTC Devices 
G. Type of TTC Zone Activities 
H. Typical Applications 
I. TTC through Traffic Incident Management Areas 
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Presenter
Presentation Notes
Key Message: MUTCD Part 6 ContentsEst. Presentation Time:  Less than 1 minute(s)Suggested Comments:  This is the organization of the content found in Part 6 of the MUTCD. Next we will discuss each of these nine sections.Suggested Questions: NoneAdditional Information: NoneNotes: Avoid discussing these here. It is an introduction slide.



A. General 

• Defines the primary function of TTC 
– “to provide for the reasonably safe and effective 

movement of road users through or around TTC 
zones while reasonably protecting road users, 
workers, responders to traffic incidents, and 
equipment” 

• Establishes the responsibility for TTC device 
maintenance and deployment 
– “shall be the responsibility of a public body or 

official having jurisdiction” 

8 Source: MUTCD Section 6A 

Presenter
Presentation Notes
Key Message: A. GeneralEst. Presentation Time:  1 minute(s)Suggested Comments: These are some of the key provisions of section 6A. Notice the emphasis on safety and mobility and the emphasis on users and workers. Both are important. Also notice that the responsibility for TTC lies with the public agency.Suggested Questions: If a public agency hires a contractor, are they exempt from liability? No. What is “reasonable”?Additional Information: MUTCD section 6A.Notes: None



A. General 
• Defines accessibility 

requirements 
– “Temporary facilities, 

including pedestrian 
routes around worksites, 
are also covered by the 
accessibility 
requirements of the 
Americans with 
Disabilities Act of 1990 
(ADA)” 

9 Source: MUTCD Section 6A 

Presenter
Presentation Notes
Key Message: A. GeneralEst. Presentation Time:  1 minute(s)Suggested Comments: These are some of the key provisions of section 6A. {Discuss as needed while emphasizing key points, such as accessibility requirements}Suggested Questions: Are you familiar with the ADA?Additional Information: MUTCD section 6A. The section of the ADA that addresses the public right of way is the Public Rights of Way Guidelines: http://www.access-board.gov/guidelines-and-standards/streets-sidewalks/public-rights-of-way-guidelinesNotes: None.



B. Fundamental Principles 
• Establish TTC zone safety and accessibility as an 

integral and high-priority element of every project 
– Safety of workers and road users 
– Project planning through design and construction 

• Introduces seven fundamental principles that 
experience has shown will assist road users and help 
protect workers in the vicinity of TTC zones 

10 Source: MUTCD Section 6B 

Presenter
Presentation Notes
Key Message: Introduction of fundamental principles in MUTCDEst. Presentation Time: 1 minute(s)Suggested Comments: Road user and worker safety and accessibility in TTC zones should be an integral and high-priority element of every project from planning through design and construction. Similarly, maintenance and utility work should be planned and conducted with the safety and accessibility of all motorists, bicyclists, pedestrians (including those with disabilities), and workers being considered at all times. This includes safety of workers and road users and provides guidance for project planning through design and construction.  Experience has shown that following the fundamental principles of Part 6 will assist road users and help protect workers in the vicinity of TTC zones.Suggested Questions: If under GUIDANCE, are these requirements? No, they are recommendations.Additional Information: Refer to Chapter 6B of MUTCD. Definition of principle: an accepted or professed rule of action or conduct. Notes: None



The Seven Fundamental 
Principles of TTC 

1. General plans and guidelines should be developed 
2. Road user movement should be inhibited as little as 

practical 
3. All users should be guided in a clear and positive manner 
4. Routine day and  night inspections should be performed 
5. Attention should be given to the maintenance of roadside 

safety 
6. Each person whose actions affect safety should receive 

training appropriate to the decisions they make 
7. Good public relations should be maintained 

 

11 Source: MUTCD Section 6B 

Presenter
Presentation Notes
Key Message: Introduce the 7 fundamental principles of TTCEst. Presentation Time: 1 minute(s)Suggested Comments: These are the seven fundamental principles of TTC. {discuss and give examples as time permits}. For example, do all projects have to have a TTC plan? Is it a good idea to always lower the posted speed limit? No. It increases the speed variance. Speed studies are typically required. What is the roadside? Discuss clear zones, if there is time available. Suggested Questions: What is the roadside? The lateral side of the road, even beyond the shoulder.  It refers to the desirability of clear zones to allow recovery of errant vehicles. This is what we call a forgiving design: a road that makes it possible for people to recover from mistakes. Does the MUTCD require training? No, it recommends it. A State may require training, however.Additional Information: Refer to Chapter 6B of MUTCD for additional information.  For bullet 6, the MUTCD quote is “Each person whose actions affect TTC zone safety, from the upper-level management through the field workers, should receive training appropriate to the job decisions each individual is required to make.”Notes: None



C. TTC Elements 

• Defines TTC Plans 
• Defines TTC zones 
• Defines the four component 

parts of TTC zones and their 
requirements 
– Advance Warning Area 
– Transition Area 
– Activity Area 
– Termination Area 

 
12 Source: MUTCD Section 6C 

Presenter
Presentation Notes
Key Message: Introduce Section C. TTC ElementsEst. Presentation Time: 1 minute(s)Suggested Comments: This section defines TTC plans, defines TTC zones, and describes the four component parts of TTC zones and their requirements. A TTC plan describes TTC measures to be used for facilitating road user traversal through a work zone or an incident area. It is a set of drawings. TTC plans play a vital role in providing continuity of effective road user flow when a work zone, incident, or other event temporarily disrupts normal road user flow. Important auxiliary provisions that cannot conveniently be specified on project plans can easily be incorporated into Special Provisions within the TTC plan. TTC plans range in scope from being very detailed to simply referencing typical drawings contained in this Manual, standard approved highway agency drawings and manuals, or specific drawings contained in the contract documents. The degree of detail in the TTC plan depends entirely on the nature and complexity of the situation. Let’s look at the definition of the TTC zone and the four component parts in more detail.Suggested Questions: Which projects should have a TTC Plan? All projects.Additional Information: Refer to MUTCD Chapter 6CNotes: None



Temporary Traffic Control (TTC) Zone 

• An area of a highway where road 
user conditions are (temporarily) 
changed because of: 
– A work zone 
– An incident zone 
– A planned special event 

Source: MUTCD Section 6C 13 

Presenter
Presentation Notes
Key Message: Define TTC ZoneEst. Presentation Time: Less than 1 minute(s)Suggested Comments: A TTC zone is an area of a highway where road user conditions are changed because of a work zone, incident, or planned special event due to the use of temporary traffic control devices, flaggers, uniformed law enforcement officers, or other authorized personnel. Notice that we use the term TTC because conditions such as special events and incident management do not involve “work” or “construction.” Not all TTC zones involve “construction.” The term TTC is preferred.Suggested Questions: What is a TTC zone? What is temporary? Five minutes, five months? Anything that is not permanent. A work zone is an area of a highway with construction, maintenance, or utility work activities. A work zone is typically marked by signs, channelizing devices, barriers, pavement markings, and/or work vehicles. It extends from the first warning sign or vehicle equipped with high-intensity rotating, flashing, oscillating, or strobe lights to the END ROAD WORK sign or the last TTC device. Remember, not all TTC zones are work zones.Additional Information: 2009 MUTCD, Definition 229, Page 21.Notes: Some may use the terms TTC zones and work zones interchangeably. They are not the same.



Components of TTC Zones 

1. Advance Warning Area 
2. Transition Area 

• Tapers 
3. Activity Area 

• Buffer space(s) 
• Work space 
• Traffic space 

4. Termination Area 

14 Source: MUTCD Section 6C 

Presenter
Presentation Notes
Key Message: Components of TTC ZonesEst. Presentation Time: 2 minute(s)Suggested Comments: Most TTC zones are divided into four areas: the advance warning area, the transition area, the activity area, and the termination area. This figure illustrates these four areas. These four areas are described in Sections 6C.04 through 6C.07 of the MUTCD. Let’s look at each one in more detail.Suggested Questions: NoneAdditional Information: Refer to Figure 6C-1 Notes: Avoid discussing the parts here. Use the figure on the next slide.



1. Advance 
Warning Area 

2. Transition 
Area 

3. Activity 
Area 

4. Termination 
Area 

Buffer 
Space 

Work 
Space 

Traffic 
Space 

Component 
Parts of a 
TTC Zone 

Source: MUTCD 
Section 6C 
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Presenter
Presentation Notes
Key Message: Illustrate and define the Component Parts of the TTC ZoneEst. Presentation Time:  5 minute(s)Suggested Comments: Most TTC zones are divided into four areas: the advance warning area, the transition area, the activity area, and the termination area. This illustrates these four areas:The advance warning area is the section of highway where road users are informed about the upcoming work zone or incident area.The transition area is that section of highway where road users are redirected out of their normal path. Transition areas usually involve strategic use of tapers, which because of their importance are discussed later.The activity area is 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.The traffic space is the portion of the highway in which road users are routed through the activity area.The buffer space is a 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. Buffer spaces are highly recommended. A longitudinal buffer space may be placed in advance of a work space. Neither work activity nor storage of equipment, vehicles, or material should occur within a buffer space.The work space is where the work takes place. Workers, materials, and equipment are located in the work space.The termination area shall be used to return road users to their normal path. The termination area shall extend from the downstream end of the work area to the last TTC device such as END ROAD WORK signs, if posted.Suggested Questions: What do you see in the buffer space? Nothing. If a trooper is used, where should be located? In the advance warning area or protected by a TMA. If a TMA is used, where should it be located? In the work space.Additional Information: Refer to Section 6C.03 of MUTCD. Notes: Don’t get into details here. Use the following slides for that. The objective of this slide is to explain the terminology, not to give details. There is no ACTIVITY in the buffer space so this may be a bit misleading. Make sure to explain that.



• Advance warning signs 
• Orange 
• Diamond shape 

• Inform users about the 
upcoming TTC zone 

• May vary from a single sign 
to a series of signs 

1. Advance Warning Area 

16 Source: MUTCD Section 6C 

Presenter
Presentation Notes
Key Message: Explain The Advance Warning AreaEst. Presentation Time:  1 minute(s)Suggested Comments: The advance warning area is the section of highway where road users are informed about the upcoming work zone or incident area. Advance warning signs may be used.Suggested Questions: What shape are advance warning signs?Additional Information: The full definition says the advance warning area 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.Notes:  For greater detail, consider mentioning early- and late-merge systems.  This is an example of an ITS element not covered by the MUTCD, but valuable for TTC in some situations.



Recommended Advance 
Warning Sign Min. Spacing 

Road Type A B C 

Urban (low speed)* 100’ 100’ 100’ 

Urban (high speed)* 350’ 350’ 350’ 

Rural 500’ 500’ 500’ 

Freeways and 
Expressways 1,000’ 1,500’ 2,640’ 

*Speed category to be determined by highway agency. 

Source: MUTCD Section 6C 17 

Presenter
Presentation Notes
Key Message: Discuss Recommended Sign SpacingEst. Presentation Time: 1 minute(s)Suggested Comments: Let’s discuss sign spacing. The A, B, and C refer to the suggested distance between signs, with C being the distance from the first sign to the second one. Notice that this is a recommended, not required, sign spacing. This spacing varies widely across the USA. Three signs are not required. The advance warning area may vary from a single sign to a series of signs.Suggested Questions: What is high speed? What is low speed? In Maryland it is 40 mph, in Virginia it is 35 mph, in Florida 50 mph. Notice that “high speed” is to be determined by the highway agency with jurisdiction. If in doubt, assume it is high speed. How is sign spacing calculated? What are the variables to determine sign spacing? Why are these spacings not required?Additional Information: Where highway conditions permit, warning signs should be placed in advance of the TTC zone at varying distances depending on roadway type, condition, and posted speed. Table 6C-1 contains information regarding the spacing of advance warning signs. Where a series of two or more advance warning signs is used, the closest sign to the TTC zone should be placed approximately 100 ft for low-speed urban streets to 1,000 ft or more for freeways and expressways.Various conditions, such as limited sight distance or obstructions that might require a driver to reduce speed or stop, might require additional advance warning signs. As an alternative to a specific distance on advance warning signs, the word AHEAD may be used (this is a state preference) At TTC zones on lightly traveled roads, all of the advance warning signs prescribed for major construction might not be needed. Utility work, maintenance, or minor construction can occur within the TTC zone limits of a major construction project, and additional warning signs may be needed. Utility, maintenance, and minor construction signing and TTC should be coordinated with appropriate authorities so that road users are not confused or misled by the additional TTC devices. A, B, and C are the dimensions shown in Figures 6H-1 through 6H-46. The A dimension is the distance from the transition or point of restriction to the sign closest to the work area. The B dimension is the distance between the first and second signs closest to the work area. The C dimension is the distance between the second and third signs closest to the work area. (The third sign is the first one in a three-sign series encountered by a driver approaching a TTC zone.). Figure is from Part 6, page 195. Description is on page 50, under the sign spacing table.Notes: Some may think A, B and C are backwards. The reason for this has to do with installation and removal. They are not backwards. It is a common mistake to think that the “A” is from the first sign to the second since that is the direction of traffic. That is not the case. Also, sign spacing may vary by State. 



• Where road users are 
redirected out of their 
normal path 

• Involves the strategic use 
of tapers 
 A series of channelizing 

devices 
 May be used both in 

the transition and 
termination areas 

 

2. Transition Area 

18 Source: MUTCD Section 6C 

Presenter
Presentation Notes
Key Message: Discuss the Transition AreaEst. Presentation Time: 1-minute(s)Suggested Comments: The transition area is that section of highway where road users are redirected out of their normal path. Transition areas usually involve strategic use of tapers, which because of their importance are discussed later. When redirection of the road users’ normal path is required, they shall be directed from the normal path to a new path.Suggested Questions: Are longer tapers better than short ones? Usually. Long tapers encourage drivers to maintain their speed, so long tapers are usually better than short tapers. The exception may be in urban areas.Additional Information: Tapers are built with channelizing devices, such as drums, at certain maximum spacing.Notes: None.



Shoulder 

Types of Tapers 

Shifting Merging 
 

19 Source: MUTCD Section 6C 

Presenter
Presentation Notes
Key Message: Discuss types of tapersEst. Presentation Time: 1 minute(s)Suggested Comments: A merging taper requires the longest distance because drivers are required to merge into common road space. A merging taper should be long enough to enable merging drivers to have adequate advance warning and sufficient length to adjust their speeds and merge into a single lane before the end of the transition. A shifting taper is used when a lateral shift is needed. When more space is available, a longer than minimum taper distance can be beneficial. Changes in alignment can also be accomplished by using horizontal curves designed for normal highway speeds. A shoulder taper may be beneficial on a high-speed roadway where shoulders are part of the activity area and are closed, or when improved shoulders might be mistaken as a driving lane. In these instances, the same type of closure procedures used on a normal portion of the roadway can be used, although they may be abbreviated.Suggested Questions: Can you tell merging tapers from shifting tapers? Merging tapers are used for lane closures. Shifting tapers shift traffic but the number of lanes stays the same. Additional Information: NoneNotes: None



Table 6C-4. Formulas for 
Determining Taper Length 

Where: 
L = Taper length in feet 
W = Width of offset in feet 
S = posted speed limit, or off-peak 85th-percentile 

speed prior to work starting, or the anticipated 
operating speed in mph 
 
 

Speed (S) Taper Length (L) in feet 

40 mph or less L = (WS2)/60  

45 mph or more L = WS  

20 Source: MUTCD Section 6C 

Presenter
Presentation Notes
Key Message: Introduce formulas for LEst. Presentation Time: 3 minute(s)Suggested Comments: The letter L is used to indicate the minimum length of a MERGING taper. Other taper lengths are a fraction of L. A merging taper requires the longest distance because drivers are required to merge into common road space.Suggested Questions: What is W? What is S?  Is S always the posted speed? No.Additional Information: Refer to MUTCD. The appropriate taper length (L) should be determined using the criteria shown in Tables 6C-3 and 6C-4. The taper length formulas above apply to ideal conditions (flat grades, straight alignment, etc.) and should be adjusted to provide adequate sight distances on approaches to channelization. Other field restrictions, such as proximity of ramps or crossroads to the work site may warrant adjustment of the taper lengths. Better traffic operation will result when the taper lengths are increased rather than decreased below the minimum desirable lengths.Notes: Someone may ask why two formulas. At low speeds, there is more time to make decisions, so a second formula is needed. Emphasize that S is not necessarily the posted speed. Reiterate that these formulas don’t apply to flagger tapers.



Taper Length Criteria 

Merging Taper L Min. 

Shifting Taper L/2 Min. 

Shoulder Taper L/3 Min. 

One-Lane, Two-Way Taper 50 ft. Min. - 100 ft. Max. 

Downstream Taper 50 ft. Min. - 100 ft. Max. 

Source: MUTCD Section 6C 21 

Presenter
Presentation Notes
Key Message: Discuss Taper Length CriteriaEst. Presentation Time: 1 minute(s)Suggested Comments: Tapers 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. The minimum length of shifting taper and a shoulder taper is a fraction of L, as determined from the formulas or table. Remember that the flagging taper, used on two-lane roads, is a special case, with a maximum taper length of 100 feet. The table does not apply to this special case.Suggested Questions: Turn the information in this table into questions such as Why are one-lane, two-way tapers so short? Because short tapers encourage traffic to slow. Why does the one-lane, two-way taper have a maximum length while the merging taper has a minimum length?Additional Information: Refer to MUTCD Table 6C-3 (Page 53)Notes: None



Exercise 

• Assumptions: Lane width is 12 feet and 
shoulder width 8 feet 

• For 25MPH, 35MPH, 45MPH, and 55MPH: 
• Calculate the taper length 
• Calculate the shifting taper length 
• Calculate the shoulder taper length 
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Presenter
Presentation Notes
Key Message: ExerciseEst. Presentation Time:  3 minute(s)Suggested Comments: Let’s do an exercise: EXERCISE: Assume that a lane width is 12 feet and that the should width is 8 feet.  Calculate the taper length, shifting taper length and shoulder taper length for 25 MPH, 35MPH, 45 MPH, and 55 MPHSuggested Questions: NoneAdditional Information: NoneNotes: None



Solution 

23 

 
Speed 

L 
Merging 

Taper 

(1/2) L 
Shifting 
Taper 

(1/3) L 
Shoulder 

Taper 
25 MPH 125 63 42 
35 MPH 245 123 82 
45 MPH 540 270 180 
55 MPH 660 330 220 

Presenter
Presentation Notes
Key Message: Exercise answersEst. Presentation Time: 1 minute(s)Suggested Comments: Let’s do an exercise:SOLUTION: Read resultsSuggested Questions: NoneAdditional Information: NoneNotes: None



50 ft MIN 
100 ft MAX 

• On two-lane roads, one 
lane in each direction 

• Flagger control 
– “Flagger taper” 

One-Lane, Two- 
Way Taper 
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Presenter
Presentation Notes
Key Message: Discuss one-lane two-way tapersEst. Presentation Time: 1 minute(s)Suggested Comments: The one-lane, two-way taper is used in advance of an activity area that occupies part of a two-way roadway in such a way that a portion of the road is used alternately by traffic in each direction. Traffic should be controlled by a flagger or temporary traffic control signal (if sight distance is limited), or a STOP or YIELD sign. A short taper having a minimum length of 50 ft. and a maximum length of 100 ft. with channelizing devices at approximately 10-20 ft. spacing should be used to guide traffic into the one-way section. We call these roads a “special case” since the taper has a fixed length and the formulas do not apply.Suggested Questions: Which device is never used on two-lane roads? Arrow boards (displaying arrows). Why would these tapers have a maximum length? Short tapers encourage drivers to slow down. So what is better, 50 ft or 100 ft.? 50 ft. is better.Additional Information: See MUTCD TA-10. For longer term one-lane, two-way work zones, e.g., a bridge replacement, temporary signals are used.Notes: The length of the flagger taper may vary by state. This is a partial figure. The formulas for L do not apply here.  Note that A, B, and C are based on the sign spacing depending on the roadway type (rural/urban) and whether the road is high speed or low speed.



 
• Where the work activity takes place 

– Work space 
– Traffic space 
– Buffer spaces 

3. Activity Area 

25 Source: MUTCD Section 6C 

Presenter
Presentation Notes
Key Message: Define the Subparts of the Activity AreaEst. Presentation Time:  1 minute(s)Suggested Comments: The activity area is 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.  The following slides provide a more in-depth look at each sub area.Suggested Questions: NoneAdditional Information: NoneNotes: No “activities” take place in the buffer space, so this term may be a bit misleading. Make sure you make this point.



• A 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 

• Neither work activity nor storage of equipment, 
vehicles, or material should occur within a buffer space 
 

Buffer Space(s) 

Must be empty to provide a recovery area 

26 Source: MUTCD Section 6C 

Presenter
Presentation Notes
Key Message: Discuss Suffer SpacesEst. Presentation Time: 1 minute(s)Suggested Comments: The buffer space is a 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. Neither work activity nor storage of equipment, vehicles, or material should occur within a buffer space. Remember, buffer spaces should be used unless you have a documented reason not to do so. Buffer spaces may be positioned either longitudinally or laterally with respect to the direction of road user flow. The activity area may contain one or more lateral or longitudinal buffer spaces. The buffer space is important because it helps protect BOTH the workers and the motorists that may run through the taper. It minimizes work space intrusions.Suggested Questions: What about a truck-mounted attenuator (TMA)? Can it be in the buffer space? No, it should be in the work area. Can you think of examples where a buffer space may not be used? {Urban areas where space is limited, ramps, work space too close to the intersection, etc.)Additional Information: The lateral buffer space (not covered in the slides) may be used to separate the traffic space from the work space, as shown in Figures 6C-1 and 6C-2, or such areas as excavations or pavement edge drop-offs. A lateral buffer space also may be used between two travel lanes, especially those carrying opposing flows.Notes: None



• May be placed in advance of a work space 
• If one is used, Table 6C-2 in the MUTCD may be used 

to determine its length 

Longitudinal Buffer Space 

27 Source: MUTCD Section 6C 

Presenter
Presentation Notes
Key Message: Expand On The Longitudinal Buffer SpaceEst. Presentation Time: 1 minute(s)Suggested Comments: A longitudinal buffer space may be placed in advance of a work space. Buffer spaces should be used unless you have a documented reason not to do so.Suggested Questions: What about a truck-mounted attenuator (TMA)? Can it be in the buffer space? No, it should be in the work space.Additional Information: NoneNotes: Although optional in the MUTCD, they are highly recommended to provide protection for both traffic and workers. Emphasize their use.



Speed 
(mph) 

Buffer 
(ft.) 

20 115 
25 155 
30 200 
35 250 
40 305 
45 360 

Speed 
(mph) 

Buffer 
(ft.) 

50 425 
55 495 
60 570 
65 645 
70 730 
75 820 

28 Source: MUTCD Section 6C 

Table 6C-2. Stopping-Sight 
Distance (SSD) as a Function of Speed 

May use to determine longitudinal buffer space 

Presenter
Presentation Notes
Key Message: Quantify The Length Of The Longitudinal Buffer SpaceEst. Presentation Time: 1-2 minute(s)Suggested Comments: If a longitudinal buffer space is used, the values shown in Table 6C-2 may be used to determine the length of the longitudinal buffer space. These are minimum distances. If warranted, longer distances may be used. This table assumes dry pavement, a standard passenger car, and a level surface.Suggested Questions: Which speed do we use to go into this table? The posted speed? You may use the posted speed as a minimum, but traffic usually travels faster. We will discuss other speeds that may be used later. How long is a buffer for 40 miles per hour? 305 feet or about the length of a football field.Additional Information: Source: 2009 MUTCD, Table 6C-2. Stopping Sight Distance as a Function of Speed.Notes: None



Stopping-Sight Distance (SSD) 
as a Function of Speed 

• SSD is the sum of two distances:  
• The distance traversed by the vehicle from 

the instant the driver sights an object 
necessitating a stop to the instant the 
brakes are applied (brake reaction distance) 
and, 

• The distance needed to stop the vehicle 
from the instant the brakes are applied. 
(braking distance ) 

29 Source: AASHTO Green Book 

Presenter
Presentation Notes
Key Message: Discuss Perception-Reaction TimeEst. Presentation Time:  3 minute(s)Suggested Comments: Stopping sight distance is the sum of two distances: (1) The distance traversed by the vehicle from the instant the driver sights an object necessitating a stop to the instant the brakes are applied, and (2) the distance needed to stop the vehicle from the instant the brakes are applied. These are referred to as brake reaction distance and braking distance, respectively. The distances are derived for various design speeds based on assumptions for driver reaction time, the braking ability of most vehicles under wet pavement conditions, and the friction provided by most pavement surfaces, assuming good tires. Suggested Questions: NoneAdditional Information: AASHTO Green BookNotes: None



Brake Reaction Distance 

• Distance = 1.47 * V * t 
• V=Speed 
• t= Perception-reaction time 

• How long do you think it would take to react 
to a hazard? 
 
 

30 Source: AASHTO Green Book 

Presenter
Presentation Notes
Key Message: Discuss Perception-Reaction TimeEst. Presentation Time:  5 minute(s)Suggested Comments: Brake reaction distance formula is d=1.47 * V (speed) * t  (time). Remember that 1.47 is the conversion of miles per hour to feet per second to ensure units are consistent. What speed should we use?  At a minimum we should use the posted speed if we don’t have any data for the area.  However, if you are familiar with the are and know the prevailing speed and it is higher than the posted speed then we would want to use this greater speed since it would create a longer buffer space.  If data is available, we could also use the 85th percentile speed.What time should we use? Perception Reaction Time is a critical factor in determining signs spacing. In a nutshell, perception reaction time is the time needed for humans to perceive, analyze, react and execute a decision.  The characteristics which are important are perception, intellection, emotion and volition abbreviated as PIEV. The time taken for these processes is known as PIEV time:P is for perception, which is the process of using the senses (e.g. seeing, hearing, feeling, smelling and the thinking) to acquire information about the surrounding environment or situation. I is for intellection, the next stage, which means the identification of the stimuli by the development of new thoughts and ideas. When a person receives certain stimuli, new thoughts and ideas may form leading to better understanding of the stimuli. E stands for emotion, which is a strong feeling about somebody or something. It is an individual trait of a  person governing his decision making process. Finally, V is for volition, or the ability to make conscious choices or decisions. It is a person’s will to react to any given situation. Based on the AASHTO Green Book, minimum brake reaction times could be as low as .64 seconds for alert drivers and 1.64 seconds for an unexpected event.  However, this does not account for the majority of drivers.  The recommended design criterion is 2.5 seconds, which exceeds the 90th percentile of reaction time for all drivers.  It is also important to note that this assumption of 2.5 seconds considers conditions that are more complex, but not adequate for the most complex conditions encountered in actual driving.  Therefore, the designer could assume a longer reaction time based on a complex work zone.Suggested Questions: How long do you think it would take to react to a hazard?  Potential exercise to relate to reaction time: have instructor tell everyone to stand up and using a stop watch calculate the time it takes everyone to stand up.  Then have everyone sit down and then instruct them to stand up again.  The first exercise would calculate the unexpected reaction time and the second exercise would calculate the alerted.  In work zone, people are aware that normal driving conditions have changed and should be on alert.Additional Information: AASHTO Green BookNotes: None



Braking Distance 

• Distance = 1.075 * V2 / a 
• V=Speed 
• a=deceleration rate 

• How long do you think it would take to react 
to a hazard? 
 
 

31 Source: AASHTO Green Book 

Presenter
Presentation Notes
Key Message: Discuss Perception-Reaction TimeEst. Presentation Time:  3 minute(s)Suggested Comments: Braking distance formula is d=1.075 * V2 (speed) / a  (deceleration rate).  Similar to the previous discussion, the designer must make a judgment call on which speed to select.  Remember that the higher the speed the longer it will take a vehicle to come to a complete stop.  And since we are calculating a longer distance we are providing a longer, safer buffer space.What deceleration rate should be assumed?  Based on the AASHTO Green Book, approximately 90% of all drivers decelerate at rates greater than 11.2 ft/s2.  These decelerations are within the driver’s capability to stay within his/her lane and maintain steering control during the braking maneuver on wet surfaces.Suggested Questions: Which factors may affect this distance? {vehicle weight, pavement condition, condition of tires, grade, etc.}Additional Information: AASHTO Green BookNotes: None



Exercise 

• Refer to the SSD table 6C-2 
• For 25MPH, 35MPH, 45MPH, and 55MPH: 

• Calculate the brake reaction distance  
• Calculate the braking distance 
• Calculate the total Stopping Sight Distance 
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Presenter
Presentation Notes
Key Message: ExerciseEst. Presentation Time:  3 minute(s)Suggested Comments: Let’s do an exercise:EXERCISE: Look at Table 6C-2. Utilizing the previous formulas, calculate the braking reaction distances and braking distances for 25 MPH, 35 MPH, 45 MPH, 55MPH.SOLUTION: Buffer space SSD = Brake Reaction Distance + Braking Distance. 25MPH: 91.9 feet + 60 feet = 151.9 feet, rounded to 155 feet in table35MPH: 128.6 feet + 117.6 feet = 246.2 feet, rounded to 250 feet in table45MPH: 165.4 feet + 194.4 feet = 359.8 feet, rounded to 360 feet in table55MPH: 202.1 feet + 290.3 feet = 492.4 feet, rounded to 495 feet in tableSuggested Questions: What can you conclude from this exercise? Drivers require a considerable amount of time to stop a vehicle. If these minimum distances are not provided, drivers that may be distracted and run through the taper, resulting in work space encroachments and potential injuries.  What effect will grade have on stopping sight distance?  Going up hill will require less distance to stop and going downhill will require more distance to stop.Additional Information: AASHTO Green Book.Notes: None



Lateral Buffer Space 

• May be used to separate 
the traffic space from the 
work space, or between 
two travel lanes, especially 
those carrying opposing 
flows 

• Based on engineering 
judgment 

Lateral buffer space 
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Presenter
Presentation Notes
Key Message: Explain the lateral buffer spaceEst. Presentation Time:  1 minute(s)Suggested Comments: The buffer space is a 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. Buffer spaces are highly recommended. The lateral buffer space may be used to separate the traffic space from the work space or such areas as excavations or pavement edge drop-offs. A lateral buffer space also may be used between two travel lanes, especially those carrying opposing flows. There are no tables for lateral buffer spaces. The width of a lateral buffer space should be determined by engineering judgment.Suggested Questions: NoneAdditional Information: NoneNotes: None



• Set aside for: 
– Workers 
– Equipment 
– Material 
– A shadow vehicle 

(if one is used) 
• Usually delineated by 

channelizing devices 
or by temporary 
barriers 

Work Space 

34 Source: MUTCD Section 6C 

Presenter
Presentation Notes
Key Message: Expand on the work spaceEst. Presentation Time:  1 minute(s)Suggested Comments: The work space is where construction or other activities actually take place. It is that portion of the highway closed to road users and set aside for workers, equipment, and material, and a shadow vehicle if one is used upstream. Work spaces are usually delineated for road users by channelizing devices or, to exclude vehicles and pedestrians, by temporary barriers. The work space is where the work takes place. Workers, materials and equipment are located in the work space.Suggested Questions: NoneAdditional Information: NoneNotes: None



Shadow Vehicles 

• Equipped with appropriate 
lights and warning signs 

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

• May be equipped with a 
truck-mounted impact 
attenuator (TMA) 

35 Source: MUTCD Section 6C 

Presenter
Presentation Notes
Key Message: Define characteristics and function of shadow vehiclesEst. Presentation Time:  1 minute(s)Suggested Comments: A shadow vehicle is a vehicle equipped with appropriate lights and warning signs that may be used to protect the workers from impacts by errant vehicles. Trucks or trailers are often used as shadow vehicles to protect workers or work equipment from errant vehicles. These shadow vehicles are normally equipped with flashing arrows, changeable message signs, and/ or high-intensity rotating, flashing, oscillating, or strobe lights located properly in advance of the workers and/or equipment that they are protecting. However, these shadow vehicles might themselves cause injuries to occupants of the errant vehicles if they are not equipped with truck-mounted attenuators. If used, the shadow vehicle with the attenuator shall be located in advance of the work area, workers, or equipment to reduce the severity of rear-end crashes from errant vehicles. Note that not all shadow vehicles have TMAs.Suggested Questions: At the beginning of the slide ask students what they think a “shadow vehicle” is? Additional Information: In most States, the truck-mounted attenuator (TMA) becomes required above 45 mph.Notes: Requirements vary by State.



• The portion of the 
highway in which road 
users are routed 
through the activity 
area 

• The space open for 
road users to pass 
safely 

Traffic Space 

36 Source: MUTCD Section 6C 

Presenter
Presentation Notes
Key Message: Expand On The Traffic SpaceEst. Presentation Time: Less than 1 minute(s)Suggested Comments: The traffic space is the portion of the highway in which road users are routed through the activity area. It is the lane(s) that remains open according to the allowed minimum width (10’ or 11’).Suggested Questions: What do we do if we cannot maintain the minimum lane width? Close another lane, or shift traffic. May also detour just trucks.Additional Information: Minimum lane width varies by StateNotes: None



• Where road users are returned to their normal driving 
path 

• Extends from the end of the work area to the last TTC 
device such as END ROAD WORK sign, if used 

• An END ROAD WORK sign may be used to inform road 
users that they can resume normal operations 
 

4. Termination Area 

37 Source: MUTCD Section 6C 

Presenter
Presentation Notes
Key Message: Define The Termination AreaEst. Presentation Time: 1 minute(s)Suggested Comments: The termination area is the section of the highway where road users are returned to their normal driving path. The termination area extends from the downstream end of the work area to the last TTC device such as END ROAD WORK signs, if posted. Typically, if used, the END ROAD work is 500 feet past the last device or work area. The downstream taper is 100 feet minimum, per lane reopened, if used. Both of these features are optional in the MUTCD. An END ROAD WORK sign, a Speed Limit sign, or other signs may be used to inform road users that they can resume normal operations.Suggested Questions: Why are both of these features optional? To address short duration operations and special cases.Additional Information: None Notes: None



Downstream Taper 

• Provides visual cue to 
drivers that lane is 
reopened 

• 50 ft Min. 
• 100 ft. max, per lane 

reopened 
• Six devices at 10 to 

20-ft. spacing 

38 Source: MUTCD Section 6C 

Presenter
Presentation Notes
Key Message: Discuss the downstream taperEst. Presentation Time: 1 minute(s)Suggested Comments: A downstream taper might be useful in termination areas to provide a visual cue to the driver that access is available back into the original lane or path that was closed. If used, a downstream taper should have a minimum length of 50 feet and a maximum length of 100 feet with devices placed at a spacing of approximately 20 feet.Suggested Questions: How long is the termination taper if reopening two lanes? 200 feet maximum.Additional Information: None Notes: None



D. Pedestrian and Worker Safety 

• Guidance when planning for pedestrians, including 
those with disabilities, in TTC zones 

• Accessible pathways should have: 
– 48” minimum width, 60” preferred 
– Continuous detectable edging 

• Provides key elements of worker safety and TTC 
management that should be considered to improve 
worker safety 

39 Source: MUTCD Section 6D 

Presenter
Presentation Notes
Key Message: Discuss Section D. Pedestrian and Worker SafetyEst. Presentation Time: 1-2 minute(s)Suggested Comments: A wide range of pedestrians might be affected by TTC zones, including the young, elderly, and people with hearing, visual, or mobility disabilities. These pedestrians need a clearly delineated and usable travel path. Considerations for pedestrians with disabilities are addressed in Section 6D.02. The following three items should be considered when planning for pedestrians in TTC zones:A. Pedestrians should not be led into conflicts with vehicles, equipment, and operations.B. Pedestrians should not be led into conflicts with vehicles moving through or around the worksite.C. Pedestrians should be provided with a convenient and accessible path that replicates as nearly as practical the most desirable characteristics of the existing sidewalk(s) or footpath(s).  The minimum width for a pathway should be 48 inches, although 60 inches is preferred. The path also needs to provide a continuous detectable edging. Also consider that workers are pedestrians also, and they need high visibility safety apparel as appropriate within the work zone.Suggested Questions: What is “detectable edging”? A six-inch continuous border to help visually impaired individuals negotiate the TTC zone. What happens if accessibility is not possible? Pedestrian detour.Additional Information: Refer to Chapter 6D of MUTCD and PROWAGNotes: None



E. Flagger Control 

• Flagger qualifications 
• High-visibility safety 

apparel 
• Hand-signaling devices 

– STOP/SLOW paddle 
– Red flags for 

emergencies only 
• Automated flagger 

assistance devices (AFAD) 

40 Source: MUTCD Section 6E 

Presenter
Presentation Notes
Key Message: Discuss Section E. Flagger ControlEst. Presentation Time: 1 minute(s)Suggested Comments: Chapter 6E discussed these aspects of flagger control operations. Automated Flagger Assistance Devices (AFADs) enable a flagger(s) to be positioned out of the lane of traffic and are used to control road users through temporary traffic control zones. These devices are designed to be remotely operated either by a single flagger at one end of the TTC zone, at a central location, or by separate flaggers near each device’s location.Suggested Questions: How many of you have seen orange flags in flagging operations?  What is an emergency? An unscheduled event like a broken water line. Why are flags red? It means stop. Did you know that flaggers need to be certified in many states? Why do you think that is? Safety. How many have seen an AFAD?Additional Information: Refer to Chapter 6E of MUTCD.Notes: The use of AFADs is a state preference. Several states require 24-inch paddles.



F. Temporary Traffic Control Zone Devices 

• Signs 
• Portable changeable message signs (PCMS) 
• Arrow boards 
• High-level warning devices (flag trees) 
• Channelizing devices 
• Temporary markings and delineators 
• Warning lights 
• Temporary traffic barriers 
• Crash cushions 
• Others 

41 Separate module available 

Presenter
Presentation Notes
Key Message: Introduce section E. Temporary TTC DevicesEst. Presentation Time: 1 minute(s)Suggested Comments: All devices need to be crashworthy.  Note that all of these devices are designed to improve mobility in the work zone and to provide the greatest amount of safety to workers, drivers, and other road users who are trying to navigate the construction area. You should familiarize yourselves with these devices and the different ways that they can be used to improve safety. NOTE: May expand on these devices or may refer/use a separate one-hour module on TTC devices, where more information is provided.Suggested Questions: Can you list some TTC devices? {Animation} Are barriers and crash cushions TTC devices? Yes. Although they do not “control” traffic, they have markings to direct traffic (diagonal stripes).Additional Information: Refer to Chapter 6F of MUTCD and to separate module provided.Notes: None



G. Type of TTC Zone Activities 

• Defines work 
duration categories 

• Discusses location 
of work 

• Addresses 
modifications to 
fulfill special needs 

• Discusses TTC 
during nighttime 
hours 

42 Source: MUTCD Section 6G 

Presenter
Presentation Notes
Key Message: Introduce section G. Type of TTC Zone ActivitiesEst. Presentation Time: 1 minute(s)Suggested Comments: Each TTC zone is different. Many variables, such as location of work, highway type, geometrics, vertical and horizontal alignment, intersections, interchanges, road user volumes, road vehicle mix (buses, trucks, and cars), and road user speeds affect the needs of each zone. The goal of TTC in work zones is safety with minimum disruption to road users. The key factor in promoting TTC zone safety is proper judgment.Suggested Questions: What is engineering judgment? MUTCD definition: “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.”Additional Information: Refer to Chapter 6G of MUTCD.Notes: None



MUTCD Work Duration Categories 

A. Long-term stationary: occupies a location more than 
3 days 

B. Intermediate-term stationary: occupies a location 
more than one daylight period up to 3 days, or 
nighttime work lasting more than 1 hour 

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

D. Short duration: occupies a location up to 1 hour 
E. Mobile: work moves intermittently or continuously 

43 Source: MUTCD Section 6G 

Presenter
Presentation Notes
Key Message: Discuss MUTCD Work Duration CategoriesEst. Presentation Time: 1-2 minute(s)Suggested Comments: Work duration is a major factor in determining the number and types of devices used in TTC zones. The duration of a TTC zone is defined relative to the length of time a work operation occupies a spot location. The five categories of work duration and their time at a location are listed. At long-term stationary TTC zones, there is ample time to install and realize benefits from the full range of TTC procedures and devices that are available for use. Generally, larger channelizing devices, temporary roadways, and temporary traffic barriers are used. Since long-term operations extend into nighttime, retroreflective and/or illuminated devices shall be used in long-term stationary TTC zones. Most maintenance and utility operations are short-term stationary work. During short-duration work, it often takes longer to set up and remove the TTC zone than to perform the work. Workers face hazards in setting up and taking down the TTC zone. Also, since the work time is short, delays affecting road users are significantly increased when additional devices are installed and removed. Considering these factors, simplified control procedures may be warranted for short-duration work. A reduction in the number of devices may be offset by the use of other more dominant devices such as high-intensity rotating, flashing, oscillating, or strobe lights on work vehicles. Mobile operations often involve frequent short stops for activities such as litter cleanup, pothole patching, or utility operations, and are similar to short-duration operations.Suggested Questions: Which devices are suited for short-term work? Cones and portable sign supports.Additional Information: Refer to Chapter 6G of MUTCD.Notes: None



H. Typical Applications (TAs) 

• Sample applications for a variety of situations 
commonly encountered 

• Not every situation is addressed 
• Can generally be adapted to a broad range of 

conditions 
• In many instances, an appropriate TTC plan is 

achieved by combining features from various typical 
applications 

• Other devices may be added to supplement the 
devices shown 

• Fewer devices may be used based on field conditions 

44 Source: MUTCD Section 6H 

Presenter
Presentation Notes
Key Message: Introduce section H. Typical Applications (TAs)Est. Presentation Time: 1 minute(s)Suggested Comments: Chapter 6H contains discussions of typical TTC activities. This Chapter presents typical applications for a variety of situations commonly encountered. While not every situation is addressed, the information illustrated can generally be adapted to a broad range of conditions. Typical applications (TAs) of TTC zones are organized according to work duration, location, type of work, and highway type. Table 6H-1 is an index of these typical applications. These typical applications include the use of various TTC methods, but do not include a layout for every conceivable work situation. Well-designed TTC plans for planned special events will likely be developed from a combination of treatments from several of the typical applications. In general, the procedures illustrated represent minimum solutions for the situations depicted. Except for the notes (which are clearly classified using headings as being Standard, Guidance, Option, or Support), the information presented in the typical applications can generally be regarded as Guidance.Suggested Questions: NoneAdditional Information: Refer to Chapter 6G of MUTCD.Notes: Other devices may be added to supplement the devices and device spacing may be adjusted to provide additional reaction time or delineation. Fewer devices may be used based on field conditions.



Sample TA 

• Drawing 
• Corresponding 

notes on facing 
page 

45 Source: MUTCD TA 33 

Presenter
Presentation Notes
Key Message: Introduce section H. Typical Applications (TAs)Est. Presentation Time: 1-minute(s)Suggested Comments: Here is a sample TA (33). We should emphasize that the TAs have both a drawing and corresponding notes. Notice the sign spacing and the taper length. In the printed version, typical applications are shown on the right-hand page with notes on the facing page to the left. Suggested Questions: Do these TAs cover every conceivable situation? No.Additional Information: Refer to Chapter 6G of MUTCD. Table 6H-1 is an index of the 46 typical applications. Typical applications are shown on the right-hand page with notes on the facing page to the left. The legend for the symbols used in the typical applications is located in Table 6H-2. In many of the typical applications, sign spacings and other dimensions are indicated by letters using the criteria provided in Table 6H-3. The formulas for determining taper lengths are provided in Table 6H-4.Notes: None



I. Control of Traffic Through Traffic 
Incident Management Areas 

• Establishes 3 classes, based on expected duration 
A. Major: more than 2 hours 
B. Intermediate: 30 minutes to 2 hours 
C. Minor: under 30 minutes 

• Allows fluorescent pink background for signs 
• Discusses use of emergency-vehicle lighting 

 
 

46 Source: MUTCD Section 6I 

Presenter
Presentation Notes
Key Message: Introduce section 6I: Control of Traffic Through Traffic Incident Management AreasEst. Presentation Time: 1 minute(s)Suggested Comments: The National Incident Management System (NIMS) requires the use of the Incident Command System (ICS) at traffic incident management scenes. This section provides general guidelines for TTC in incident areas. A traffic incident is an emergency road user occurrence, a natural disaster, or other unplanned event that affects or impedes the normal flow of traffic. A traffic incident management area is an area of a highway where temporary traffic controls are installed, as authorized by a public authority or the official having jurisdiction of the roadway, in response to a road user incident, natural disaster, hazardous material spill, or other unplanned incident. It is a type of TTC zone and extends from the first warning device (such as a sign, light, or cone) to the last TTC device or to a point where vehicles return to the original lane alignment and are clear of the incident. Traffic incidents can be divided into three general classes of duration, each of which has unique traffic control characteristics and needs. These classes are listed on the screen. Warning and guide signs used for TTC traffic incident management situations may have a black legend and border on a fluorescent pink background. The use of emergency-vehicle lighting can be reduced if good traffic control has been established at a traffic incident scene. This is especially true for major traffic incidents that might involve a number of emergency vehicles.Suggested Questions: Why is TTC during incident management important? To minimize secondary crashes, for instance.Additional Information: Refer to Chapter 6I of MUTCD.Notes: None



Summary: Part 6 of the MUTCD 

• Source of Federal TTC 
standards and guidelines 

• Available at no cost 
from: 

http://mutcd.fhwa.dot.gov
/kno_2009r1r2.htm  
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Presenter
Presentation Notes
Key Message: Summary: Part 6 of the MUTCDEst. Presentation Time: Less than 1 minute(s)Suggested Comments: In this module we have described the basic contents of Part 6 in the MUTCD, listed the various levels of compliance, described the component parts of a work zone, listed variables in calculating buffer space, and described a typical application.  Application of these standards and guidelines help us improve safety and mobility in TTC zones nationwide. If you would want to know more about the MUTCD, its content and application, you may download it from the FHWA webpage, which you see on the screen. Suggested Questions: Where do we find federal TTC standards and guidelines? In Part 6 of the MUTCD, which we have briefly discussed in this short lecture. Additional Information:  http://mutcd.fhwa.dot.gov/kno_2009r1r2.htmNotes: If there is time, quickly recap the topics addressed herein: types of MUTCD guidance/requirements, TTC elements, etc...

http://mutcd.fhwa.dot.gov/kno_2009r1r2.htm
http://mutcd.fhwa.dot.gov/kno_2009r1r2.htm
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