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3.01
TRAFFIC DATA

The Form 463a, Design Data, provides a section for information on traffic data for both the current and future (usually 20 years, but can be less) average daily traffic, design hourly volume, and the percentage of trucks.  This information, along with the highway functional classification, is used to determine the appropriate design standard (e.g., typical sections or travel lanes) for a project. 

The Resident Engineer is responsible for obtaining the latest traffic data.  Traffic data is available from the Division of Transportation Development or is accessible at http://www.dot.state.co.us/app_dtd_dataaccess/index.cfm.  For roadways other than CDOT controlled, the local transportation planning organization or local entities such as Denver Regional Council of Government may furnish traffic data.

The Resident Engineer usually will request the turning movement volumes from the Division of Transportation Development.

The following items are traffic information that should appear on Form 463a, the Title Sheet, or elsewhere in the plans as appropriate:

1. Traffic data -- includes average daily traffic, design hourly volume, percentage of trucks and directional traffic distribution.

2. Roadway functional classification -- such as collector, arterial or freeway, can be obtained from the Internet at the web page referenced above.

3. Terrain type -- obtained from the same website.

4. Number of lanes -- geometric design type or typical section, can be determined from the CDOT Design Guide, the Transportation Research Board (TRB) Highway Capacity Manual or associated software.

Additional References:
1.
AASHTO Policy on Geometric Design of Highways and Streets

2.
CDOT Procedural Directive 512.1, Project Scoping and the Design Scoping Review (DSR)
3.
See Appendix A for forms
3.02
REQUEST / ANALYZE CRASH DATA
CDOT periodically reviews the safety performance of all roads on the state highway system and identifies locations with the potential for accident reduction.  This data is available to the designer.

Under the Federal-aid Highway Act, each state is to maintain the Hazard Elimination Program by surveillance and identification of accident locations on all federal-aid roads and streets.  This program may be part of the state's overall Statewide Safety Program.

In the Colorado Highway Safety Improvement Plan developed by CDOT, a program is described to reduce the number and severity of traffic accidents and to decrease the potential for accidents.  All accident data is supplied to the Department of Revenue by the Colorado State Patrol and other local law enforcement agencies.  The Department of Revenue, in turn, provides information and makes accident reports available to CDOT for analysis.

The Safety and Traffic Engineering Branch, with statistical information supplied by the Department of Revenue, is responsible for identifying locations with potential for accident reduction.  Some of the methods of identifying highway and traffic safety problems are:

1. Accident frequency distribution

2. Accident rate (including rate or quality control)

3. Accident severity

4. Safety performance functions

An explanation of these methods can be found in "Accidents and Rates on State Highways," which is an important tool used in the analysis and selection of locations for traffic accidents and associated rates.  The two sources for producing this report are the computerized traffic volume data bank from the Division of Transportation and Development and the computerized accident data gathered and maintained by the Safety and Traffic Engineering Branch.

To obtain and analyze accident data:

1. The Colorado State Patrol and other local law enforcement agencies supply accident data to the Colorado Department of Revenue.

2. The Colorado Department of Revenue analyzes the information and provides accident reports to CDOT.

3. The CDOT Safety and Traffic Engineering Branch analyzes the Department of Revenue reports for location coding and coding of engineering related items.

4. The reports are returned to Department of Revenue for further review.

5. The Department of Revenue tabulates all accident reports on all highway systems.

6. CDOT prepares the annual reports.

When requested, the accident summaries are provided by either Region or the Safety and Traffic Engineering Branch on all highway type projects, such as rail-highway, non-interstate routes, interstate, “safety enhancement" type, and 3R type.

Additional References:
1.
23 CFR Part 655F, Traffic Control Devices on Federal-Aid and Other Streets and Highways; Part 924, Highway Safety Improvement Program; Part 1205, Highway Safety Programs; Determinations of Effectiveness

2.
CDOT Procedural Directive 548.1, Safety Consideration of Resurfacing and 3R Type Projects

3.
23 USC Section 109(e), Standards; Section 152, Hazard Elimination Program

4.
Manual on Uniform Traffic Control Devices for Streets and Highways (MUTCD)

3.03
TURNING MOVEMENTS REQUEST
Traffic volume data are used to analyze the level of service of proposed designs as described in Section 3.01.  Average daily traffic volumes and design hourly volumes are usually projected for 20 years for each traffic movement at an at-grade intersection or interchange. 

The Resident Engineer will initiate a request to the Division of Transportation Development for turning movement volumes prior to designing the intersection or interchange.  The request will be in e-mail or letterform adequately describing the location and type of data needed.

It is important that the request properly describes the proposed improvement so that any new traffic patterns can be predicted.  The request should also include a list of alternative design concepts if applicable.  If the current project is part of a corridor, then the overall corridor traffic should be predicted.

In urban locations it is desirable to have peak hour traffic in the morning and in the evening, so that the design hourly volume is properly selected.

It may be necessary for Division of Transportation Development to conduct a current traffic count at the site prior to applying an expansion factor.  In some areas, the local agency may have a current count and may have a planning model predicting traffic.

The Division of Transportation Development may provide a traffic diagram to the designer showing the requested traffic information.

On larger projects or corridor projects, a traffic model may be prepared, based on future growth and land uses, to forecast the expected volumes.  The Resident Engineer may include this modeling in consultant scopes of work. 

The turning movement volumes should be documented in the project file, or intersection/interchange report, as supporting documentation of the chosen design.

Additional References:
1.
AASHTO Policy on Geometric Design of Highways and Streets

2.
CDOT Design Guide

3.
CDOT Procedure Directive 512.1, Project Scoping and the Design Scoping Review (DSR)

3.04
SIGNAL WARRANTS
A thorough investigation of traffic conditions and physical characteristics of the location is necessary to establish warrants for the installation of signals.  Warrants should be established prior to the intersection design, in that a signalized intersection design criteria will be different from that of a stop-controlled intersection.

The Traffic Engineer will conduct the signal warrant study for the highway and/or the city street intersection, together with all the necessary calculations, documentation and traffic signal warrant justification for each location.

Warrants shall be documented in the form of a letter justifying the need for traffic control signals.  Traffic Control Signals could be justified, when warrants are met as indicated in the Manual of Uniform Traffic Control Devices for Streets and Highways (MUTCD), Part IV.  The letter should state which of the warrants as shown in the Manual on Uniform Traffic Control Devices are applicable.  The Traffic Engineer must certify that warrants have been met. 

Additional References:
1.
23 CFR Part 655F

2.
23 USC 109(d), Standards

3.
AASHTO Policy on Geometric Design of Highways and Streets

3.05
TRAFFIC MOVEMENT DIAGRAM
The traffic movement diagram illustrates, in the plans, the design traffic volume predicted for each movement within an intersection or interchange; it is used as data to confirm acceptable levels of service and to justify design features such as turning lanes and storage lengths.

The traffic movement diagram is a graphic representation of the data received from the request that is described in Section 3.05. The diagram is placed on the plan sheet showing the proposed intersection or interchanges design and provides a permanent record, in the plans, of the data that justified the design features of the intersection/ interchange.

The diagram, at a minimum, will show the design hour volume for each movement within the intersection or interchange.  The diagram also may show the current average daily traffic and the design hourly volume. The diagram will reflect the current year and the 20-year projection of traffic movements.  Signal projects may be projected for 10 years.

The Resident Engineer is responsible for assuring that the traffic movement diagram and data are placed on the appropriate plan sheet.

Placing the diagram on the plan sheet provides permanent documentation. 

If the turning movement data will be more than two years old at the time of advertisement, the Division of Transportation Development should be contacted for updated information and the design assumptions verified for the new traffic.

Additional References:
1.
AASHTO Policy on Geometric Design of Highways and Streets

2.
CDOT Design Guide

3.
Transportation Research Board (TRB) Highway Capacity Manual

3.06
INTERSECTION / INTERCHANGE DESIGN
Project design should efficiently and safely move traffic through various conflict points arising at the crossing of highways.

The crossing of two or more highways can be accomplished in three manners: at-grade intersections, grade separations, and interchanges.  The most common at-grade intersection can be a "4-leg," "T," or "Y" configuration, with or without separate right turn lanes, channelization or signalization.  Grade separations allow one roadway to pass over another with no provision for turning movements.  Interchange design types can be a "diamond," "clover-leaf," "directional," "urban," "Y" or "trumpet."  The decision to use interchanges depends on traffic counts and highway classification.  Modern roundabout design is an alternative to a conventional signalized intersection in certain locations.

Concepts, including off-tracking of vehicles and signal warrants for use in intersection design, can be found in the References listed at the end of this Section.  Truck-turn templates, which account for the off-tracking of large vehicles as they turn through at-grade intersections, are available.

For an intersection justification, factors usually addressed are:

1. Traffic, such as capacity, turning movements, signal warrants, cause of accidents and their type and frequency, pedestrian and bicycle needs when in urban areas;

2. Physical, such as topography, improvements and physical requirements/ restraints;

3. Economic, including the cost of the improvements and economic effects on abutting businesses;

4. Human, including driving habits, decision and reaction times, driver expectations, and natural paths of movement.

When signal warrants are not initially met but may be met in the future, the Region Traffic Engineer should be consulted regarding the requirements.

For interchange design, the above factors also apply, along with addressing highway classification, character and composition of traffic, design speed, and degree of access control.

The Resident Engineer is responsible for the justification and design of new or modified intersections or interchanges.  Turning movements are discussed in Section 3.03 and signal warrants in Section 3.04 of this manual.  Consideration should be given to pedestrian and bicycle users.

For intersection design, the following data is required for initiating a final design:

1.
Basic data -- relative to traffic, physical and economic factors.

2.
Preliminary design -- aerial photos (when available), topographic maps, preliminary sketches of plan and profiles for alternative designs.  Preferred alternative should be determined no later than the Field Inspection Review stage.

3.
Comparative costs -- cost estimates of alternative designs.

4.
Selection of suitable design -- from the standpoint of traffic adequacy and economy and safety considerations.

5.
Final plans -- design approval of intersection configuration, complete calculations, plan and profiles, traffic flow diagrams showing the design hourly volume and the design year of all anticipated traffic movements, and proposed construction Traffic Control Plan.

For interchange design and approval process (see CDOT Policy Directive 1601.0, Interchange Approval Process), the following data is required for initiating a final design:

1.
The Resident Engineer submits a feasibility study to examine the traffic impacts of the interchange on the arterial roadway system.  The study is to include alternate routes, congestion, effects on the existing highway system, an economic analysis, and local commitment to improving local roads.  This study may be part of the Environmental Assessment/Environmental Impact Statement information.

2.
The final report is submitted for formal approval by the Transportation Commission.

3.
If the interchange is in an urbanized area, the appropriate metropolitan planning organization must be notified and the approval process for amending the Regional Transportation Plan must be followed.  The Transportation Commission will not act on the request until this is completed.

4.
A project level feasibility study shall be done to determine the precise location and extent of traffic impacts to the State highway system.  Upon preliminary approval by the Transportation Commission, the request will be forwarded, if necessary, to the Federal Highway Administration for approval.

5.
Environmental studies shall be conducted and appropriate documentation prepared such as Environmental Impact Statement, Environmental Assessment, or Form 128, Categorical Exclusion Determination.

If an Environmental Impact Statement is required, public meetings shall be held, and a funding package must be developed for Transportation Commission consideration. 

Additional References:
1.
23 CFR Part 771

2.
AASHTO Policy on Geometric Design of Highways and Streets
3.
Bicycle and Pedestrian Facilities (see Section 7.07 of this manual)

4.
CDOT Design Guide

5.
CDOT Procedural Directive 1700.8, Plans and Specifications for Traffic Engineering Plans under C.A.

6.
Manual on Uniform Traffic Control Devices for Streets and Highways (MUTCD)

7.
Transportation Research Board (TRB) Highway Capacity Manual
8.
See Appendix A for forms

3.07
TRAFFIC SIGNAL PLAN
A traffic signal plan is used to establish control of vehicular and pedestrian traffic flow at intersections, consistent with the assumptions used in the design of the intersection under Section 3.06.

Traffic signal plans will include a complete layout of the intersection showing the location of the signals, conduit, signal cabinet, power source and existing utilities.  In addition, a sketch of the signal faces, a phasing diagram, a legend, general notes pertaining to the signalization, and a summary of approximate quantities will be included.

The Project Traffic Engineer prepares the signal plan in line with agreements made at the Design Scoping Review and the Field Inspection Review meetings.  The Region Traffic Engineer reviews and approves signal plans. 

The Resident Engineer will be responsible for providing an updated intersection layout to the Project Traffic Engineer. 

The Project Traffic Engineer completes all the necessary calculations for documentation of the signal warrant study, prepares the traffic signal design, computes quantities, drafts specifications and completes drawings for the final signal plans.  The Project Traffic Engineer also certifies that all traffic plans conform with the Manual on Uniform Traffic Control Devices for Streets and Highways (MUTCD ) and CDOT S Standard Plans.  Some signal installations may need to conform to the local entity specifications, if they are a part of an integrated signal system.  

Prior to design of signal plans, the Resident Engineer confirms that the signals are warranted and that documentation is in the project file.

Additional References:
1.
23 CFR Part 655

2.
AASHTO Policy on Geometric Design of Highways and Streets

3.
FHWA 23 USC 120

4.
Transportation Research Board (TRB) Highway Capacity Manual

3.08
LIGHTING PLAN
A lighting plan is prepared to provide roadway lighting for improved driver vision at night and to enhance the safety of pedestrian and vehicular traffic.

The CDOT Design Manual provides a description of illumination, including design guides, methods, and types.  Design software may be available through the Region.

All projects with lighting will require plans and specifications that show the type and locations of the lighting equipment and a summary of quantities. The lighting design will be prepared by a qualified engineer and incorporated into the final plan set by the Resident Engineer.

Warrants for lighting are outlined in The AASHTO Informational Guide for Roadway Lighting.  Warrants are not required for minimum interchange lighting.

The following documentation and procedures are to be followed for the design of highway lighting:

1.
The Resident Engineer, through the Region Utility Engineer, will coordinate with the utility company to ensure proposed materials are compatible with utility inventories.  If applicable, a lighting agreement will be negotiated between CDOT and the local agency.

2.
The Region Utility Engineer should designate the power source locations and should negotiate with the utility company to supply the power.

3.
In special lighting situations (e.g., use of ornamental or decorative lighting), the state/federal share of costs shall not substantially exceed the estimated cost of conventional highway lighting, unless such special lighting is within the scope of the project (such as enhancement projects or historical areas) or is otherwise justified by the public interest.  The Resident Engineer will negotiate the local share, if any, of special lighting costs.

The following information will be shown on the lighting plan:

1.
Circuit type, voltage and location of power source.

2.
Luminaire type, lumens, and locations.

3.
Light standard type, mounting height, bracket arm type and length, and foundation details.

4.
Size and location of electrical conduit, conductor size, location of direct burial cable, and locations of pullboxes and junction boxes.

All final plans for lighting should be reviewed by a qualified lighting or electrical engineer for proper wiring or other electrical details.

Additional References:
1.
CDOT Design Guide
2.
AASHTO Policy on Geometric Design of Highways and Streets

3.09
PERMANENT SIGNING AND PAVEMENT MARKING 

The proposed final signing and pavement marking plan is to be included in the project Plans, Specifications and Estimate package. 

The Project Traffic Engineer is responsible for the design of the signing and pavement marking plans for the construction project. 

The following activities describe the preparation of permanent signing and pavement marking plans:

1.
Line sheets including roadway, edge of traveled way, shoulders, structures, and topography are drafted for traffic engineering plans by the Resident Engineer, and electronic files provided to the Project Traffic Engineer, when required.

2.
The Project Traffic Engineer collects and tabulates the field inventory of existing traffic controls.

3.
The Project Traffic Engineer draws existing signs on line sheets.

4.
The Project Traffic Engineer locates and places the required traffic controls, such as pavement markings or guide signs, on the plans.

5.
The Project Traffic Engineer prepares the traffic plan that includes the tabulations of signing and striping quantities.

6.
The Project Traffic Engineer prepares required specifications and special provisions.

The Project Traffic Engineer submits the traffic plans and specifications to the Resident Engineer for assembly into the bid package.

Additional References:
1.
23 CFR Part 655F

2.
AASHTO Policy on Geometric Design of Highways and Streets

3.
CDOT S Standard Plans

4.
CDOT Roadway Design Guide

5.
CDOT Standard Specifications for Road and Bridge Construction

6.
Manual on Uniform Traffic Control Devices for Streets and Highways (MUTCD)
3.10
CONSTRUCTION TRAFFIC CONTROL PLANS
Traffic control devices are all types of signs, signals, and temporary or permanent pavement marking that are used on streets or highways to regulate, warn, or guide traffic during the construction phase of a project.  Traffic control is required for maintenance, utility and emergency operations.

All construction plans that require temporary signing, signals, and pavement marking shall have a Traffic Control Plan layout sheet (which may be a reference to one or more of the cases illustrated in the CDOT S Standard Plans) showing the different phases of construction, the locations of signs, signals, and pavement marking.  A tabulation of pavement markings, signing quantities, schedule of construction traffic control devices and project specifications are also required.

The Traffic Control Plans may be developed by the Region, the Safety and Traffic Engineering Branch or a consultant. The Resident Engineer is responsible for ensuring that a Traffic Control Plan is included in the project plans.  The Region Traffic Engineer is responsible for reviewing Traffic Control Plans.

Coordination between regions, local agencies, utility companies, railroads and entities is necessary during project development.  The safety of all forms of transportation such as cars, trucks, pedestrians and bicycles should be considered throughout the construction phases of the project.

Preparation and implementation of a Traffic Control Plan for a highway project includes:

1. The Project Traffic Engineer is responsible for preparing a Traffic Control Plan to be included in the Plans, Specifications and Estimate package, including project special provisions for traffic control, general notes, and pay items for all traffic control devices, when requested by the Resident Engineer.

2. All traffic control devices shall conform to the version of the Manual on Uniform Traffic Control Devices for Streets and Highways (MUTCD) as adopted by the Transportation Commission and as amended by the Colorado Supplement for CDOT use, the CDOT Guidelines on Variable Message Signs, the Standard Specifications, and the CDOT S Standard Plans. 

3. Work zone speed limits shall be set in accordance with the procedures established by CDOT and communicated to the Region Transportation Directors and Branch Heads in the attached memorandum.

Additional References:
1.
CDOT Guide Signing Practices and Procedures
2.
23 CFR Parts 630J and 655F

3.
“Recommended Minimum Work Zone Speed Limits,” Figure 3(a)

4.
Construction Signing Plan, Figure 3(b)

5.
“Update on Signing for Double Fines,” memo, attached
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DEPARTMENT OF TRANSPORTATION

4201 East Arkansas Avenue
Denver, Colorado 80222
(303) 757-9011

Date: April 4, 1997
To: Region Transportation Directors and Branch heads

From: James Siebels/William Reisbeck

Subject: Procedures for determining work zone speed limits

The Department requested legislation this year that will double
fines in work zones for speeding violations. The changes that will
allow the increase in fines are included in HB 1003, and at this
time passage of the legislation looks favorable. With our support
of increased penalty to the motorist comes an added responsibly of
the Department to establish uniform and realistic speed limits. To
help in accomplishing this goal the fTransportation Safety and
Traffic Engineering Branch has coordinated the development of the
attached procedure to assist you and your staff in establishing
work zone speed limits.

The attached document should be used in establishing work zone
speed limits for all projects currently being designed, and ail
active projects should be evaluated based on the procedures
outlined to determine if adjustments are warranted.

If you have any question concerning the procedures please contact
the Traffic Engineering staff for clarification.
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[image: image2.png]COLORADO DEPARTMENT OF TRANSPORTATION
TRANSPORTATION SAFETY AND TRAFFIC ENGINEERING BRANCH
PROCEDURE FOR DETERMINING WORK ZONE SPEED LIMITS

April 4, 1997

INTRODUCTION: As required by State law, CDOT provides traffic
control devices (signs, signals and pavement markings) in
accordance with the guidelines and standards set forth in the
federal Manual on Uniform Traffic Control Devices (MUTCD).
Although the MUTCD contains guidelines for establishing permanent
speed limits it contains no uniform guidelines for determining
specific, temporary work zone speed limits. The purpose of this
document is to establish a philosophy and a uniform method of
determining work zone speed limits in an effort to improve the
credibility of such limits with the motoring public, enhance work
zone safety, and help support speed limit enforcement activities.

Numerous scientific studies of and practical experience with both
permanent and temporary work zone speed limits have repeatedly
shown that motorists will not voluntarily comply with posted
speed limits they deem to be unrealistic. It seems obvious that
effective speed limits rely on voluntary compliance. Since the
majority of drivers will select a speed that they believe to be
suitable for the conditions that exist at any given place and
time, and since the behavior of the majority should be considered
legal, realistic speed limits must reflect real-world
circumstances. What is clear is that artificially low speed
limits do not affect the speed of most drivers to any significant
degree.

Any procedure to establish realistic work zone speed limits must
recognize the difference between such realistic limits and a
desire to significantly affect the driving speeds of motorists;
these are in fact separate issues. The procedure that follows is
intended to be a guide for those charged with the establishment
of realistic speed limits for both contract and maintepance work
zones. '

PROCEDURE: The following steps leading to the establishment .of
realistic work zone speed limits are listed in order of priority:

1. From the standpoint of overall safety and public mobility,
speed limit reductions in work zones should be avoided whenever

possible. To accomplish this goal, work zone designs that can
safely allow traffic to operate at the permanently-posted speec
limit should be considered whenever practical. 1In any case, thz

speed limit in effect at any given time must reflect the real-
world conditions that exist at that time. This may require tha:
the speed limits be changed on a project or at a work site as ths
nature and location of the work changes.





Page 2 

2. 
No speed limit reduction is recommended when the distance to the work is over ten feet from the edge of the traveled way or when the work area is protected by concrete barrier and lane widths are not reduced. 

3. 
Establish work zone speed limits in accordance with the recommendations contained in Table I {attached). 

4. 
Work zone speed limits for those unique circumstances not described in 1. through 3. above shall be determined by the Region Traffic Engineer or Staff Traffic Engineer. In establishing such limits, consideration should be given to the intent and "philosophy" outlined in the Introduction to this document. Standard traffic engineering techniques shall be used to establish all work zone speed limits. 

[image: image3.png]TABLE I
RECOMMENDED MINIMUM WORK ZONE SPEED LIMITS

POSTED MINIMUM WORK NORMAL THRU APPROACHING
SPEED WIDTH DISTANCE WORK AREAS A POTENTIAL
LIMIT AVAILABLE FROM ZONE WHERE STOP
TO EDGE OF SPEED ACTIVE CONDITION
TRAFFIC * TRAVELED LIMIT WORK IS
WAY ** UNDERWAY
75 MPH 14 FT. 2-10 FT. 65 MPH 40-65 MPH 40 MPH
70 MPH 14 FT. 2-10 FT. 60 MPH 40-60 MPH 40 MPH
65 MPH 14 FT. 2-10 FT. 5S MPH 40-55 MPH 40 MPH
60 MPH 14 FT. 2-10 FT. 50 MPH 40-50 MPH 40 MPH
55 MPH 14 FT. 2-10 FT. 45 MPH 40-45 MPH 40 MPH
50 MPH 12 FT. 2-10 FT. 40 MPH 40 MPH 40 MPH
45 MPH 12 FT. 2-10 FT. 40 MPH 40 MPH 40 MPH

No Reduction Recommended in Posted Speed Limits of 40 MPH or Less

* Minimum width available to traffic shall include any
combination of designated lane width and shoulder width
available for traffic to use.

** No speed limit reduction recommended if more than 10 feet.

NOTES : ¢

A. The speed limit on one side of a freeway/expressway operating
as a two-lane, two-way roadway should be 65 MPH or the normally

posted speed limit for that freeway/expressway, whichever is
lower.

B. On roadways having three or more lanes normally available for
a given direction of travel, Table I should be used to determine
the work zone speed limit if the minimum width in the traffic
lane available to traffic directly adjacent to the work is 10
feet or more.





Figure 3(b) 
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[image: image5.png]STATE OF COLORADO

——

DEPARTMENT OF TRANSPORTATION

4201 East Arkansas Avenue s m——
Denver, Colorado 80222 DT ARTHENT OF TRANSTORTATION

(303) 757-9011

Date: July 8, 1999

To: Region Transportation Directors, Maintenance Superintendents, Program
Engineers, Region Traffic Engineers, Branch Heads, John Unbewust, Tom
Talmadge

From: William Reisbeck (/Q

Subject: Update on Signing for Double Fines

Now that we have some experience in implementing the provisions of House Bill 97-1003,
which in part provides for the doubling of fines for speeding in a work zone, I have asked the
Safety and Traffic Engineering Branch to review the guidance given to the Regions on this topic.
The review took into account the comments the Department has received concerning the
perceived over use of the signing, from legislators, enforcement personnel and others, as well as
the need to protect workers and drivers in work zones.

We were aware from the beginning that the success of our efforts would depend in part on how
realistic we are posting our construction speed limits and how we implement the added penalty.
It appears that for the most part we are doing an adequate job in setting speed limits but may be
over using the added penalty by posting signs when potential hazards do not warrant the signing.
This over use is apparent in two areas. First, we see a pattern of posting the signs when hazards
are not present because work activities are not under way. This occurs at the start of our projects
when signs, at times, go up long before the road work starts and when a lengthy project is posted
in its entirety instead of posting the signs as work progresses along the route. This also occurs
when signs are nat taken down in a timely manner. Second, we are postmg the signs on all
projects regardless of the potential hazard.

It is important that we' try to preserve the deterrent value of the signing and our ability and .
flexibility to use the signs. It is apparent if we do not change our methods in placing these signs
we will put these goals at risk. Therefore, here is some additional guidance for the use of these

signs:

1. These signs are to be used for all construction and maintenance activities where warkers are
present in the clear zone and/or workers are at risk and/or there are existing hazards in the
travelway, shoulders, or clear zones. This includes mobile operations, such as crack filling





[image: image6.png]and striping. A hazard is defined as the presence of workers (CDOT or Contractor), _
equipment, dropoffs, lane closure, temporary guardrail, etc. The list of hazards goes on and
on but it amounts to anything that would be considered an obstacle, both in the roadway and
roadside.

On the other hand, consider a work activity such as noise wall construction. If there are no
significant hazards or workers in the clear zone then there should be no double fines signs.
In the case of interchange work, if there are no hazards or workers on the mainline then there
should be no double fines signs on the interstate mainline.

2. The motorists should immediately associate the double fines signs to the work activity. If
you are working on a lengthy project, the double fines signs and the speed reduction signs (if
used) should be located to be associated with the activity. On interstates, this means within a
half mile (give or take, your call). The work activity as defined in the statute has nothing to
do with the project limits. End double fines signs should be installed just past the work
activity. In other words, when the work activity moves you should relocate the signs to fit
the situation.

3. Double fine signs shall not be placed sooner than four hours prior to work activities
beginning and must be removed as soon as work activities are completed. This is state
statute. Work activities are defined as introducing hazards and/or workers present. It has
nothing to do with the award or acceptance dates of a project. Do not install these signs until
four hours before the contractor has introduced a hazard or has workers present. The signs
may stay in place when there are no workers present if the hazard that was introduced still
exists. For example, if the workers leave a landscaping project at night and the construction
equipment is outside the clear zone and there are no hazards present then the double fines
signs must be removed.

4. Ttis impossible to describe every potential situation that may require double fines signs.
Therefore, the construction project manager or the maintenance crew chief will be
responsible for determining the significance of the hazard being introduced and properly
installing, moving, covering and removing the signs to fit the situation. If you need
assistance please contact your Region Traffic Engineer or the Safety and Traffic Engineering
Branch.

t

These signs have been an important tool for protecting your staff, the contractor and the

motorists. Please pay closer attention to their use otherwise we may lose the ability to post these

signs.

The date of implementation is August 1, 1999 and applies to all work activities; new and
existing. If for some reason you believe that it would not be prudent to implement these changes
on an existing work activity for reasons such as excessive costs or a nearly completed project,
please discuss your situation with your supervisor.
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DEPARTMENT OF TRANSPORTATION

4201 East Arkansas Avenue
Denver, Colorado 80222
(303) 757-9011

Date: April 4, 1997
To: Region Transportation Directors and Branch heads

From: James Siebels/William Reisbeck

Subject: Procedures for determining work zone speed limits

The Department requested legislation this year that will double
fines in work zones for speeding violations. The changes that will
allow the increase in fines are included in HB 1003, and at this
time passage of the legislation looks favorable. With our support
of increased penalty to the motorist comes an added responsibly of
the Department to establish uniform and realistic speed limits. To
help in accomplishing this goal the fTransportation Safety and
Traffic Engineering Branch has coordinated the development of the
attached procedure to assist you and your staff in establishing
work zone speed limits.

The attached document should be used in establishing work zone
speed limits for all projects currently being designed, and ail
active projects should be evaluated based on the procedures
outlined to determine if adjustments are warranted.

If you have any question concerning the procedures please contact
the Traffic Engineering staff for clarification.
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Jdmes Siebels William Reilsbeck

Chief Engineer Cnief Engineer

Design & Construction Maintenance & Qpevrit.Iili
CC: PDLs

Region Traffic Engineers
Maintenance Superintendent IIIs



[image: image8.png]COLORADO DEPARTMENT OF TRANSPORTATION
TRANSPORTATION SAFETY AND TRAFFIC ENGINEERING BRANCH
PROCEDURE FOR DETERMINING WORK ZONE SPEED LIMITS

April 4, 1997

INTRODUCTION: As required by State law, CDOT provides traffic
control devices (signs, signals and pavement markings) in
accordance with the guidelines and standards set forth in the
federal Manual on Uniform Traffic Control Devices (MUTCD).
Although the MUTCD contains guidelines for establishing permanent
speed limits it contains no uniform guidelines for determining
specific, temporary work zone speed limits. The purpose of this
document is to establish a philosophy and a uniform method of
determining work zone speed limits in an effort to improve the
credibility of such limits with the motoring public, enhance work
zone safety, and help support speed limit enforcement activities.

Numerous scientific studies of and practical experience with both
permanent and temporary work zone speed limits have repeatedly
shown that motorists will not voluntarily comply with posted
speed limits they deem to be unrealistic. It seems obvious that
effective speed limits rely on voluntary compliance. Since the
majority of drivers will select a speed that they believe to be
suitable for the conditions that exist at any given place and
time, and since the behavior of the majority should be considered
legal, realistic speed limits must reflect real-world
circumstances. What is clear is that artificially low speed
limits do not affect the speed of most drivers to any significant
degree.

Any procedure to establish realistic work zone speed limits must
recognize the difference between such realistic limits and a
desire to significantly affect the driving speeds of motorists;
these are in fact separate issues. The procedure that follows is
intended to be a guide for those charged with the establishment
of realistic speed limits for both contract and maintepance work
zones. '

PROCEDURE: The following steps leading to the establishment .of
realistic work zone speed limits are listed in order of priority:

1. From the standpoint of overall safety and public mobility,
speed limit reductions in work zones should be avoided whenever

possible. To accomplish this goal, work zone designs that can
safely allow traffic to operate at the permanently-posted speec
limit should be considered whenever practical. 1In any case, thz

speed limit in effect at any given time must reflect the real-
world conditions that exist at that time. This may require tha:
the speed limits be changed on a project or at a work site as ths
nature and location of the work changes.



[image: image9.png]TABLE I
RECOMMENDED MINIMUM WORK ZONE SPEED LIMITS

POSTED MINIMUM WORK NORMAL THRU APPROACHING
SPEED WIDTH DISTANCE WORK AREAS A POTENTIAL
LIMIT AVAILABLE FROM ZONE WHERE STOP
TO EDGE OF SPEED ACTIVE CONDITION
TRAFFIC * TRAVELED LIMIT WORK IS
WAY ** UNDERWAY
75 MPH 14 FT. 2-10 FT. 65 MPH 40-65 MPH 40 MPH
70 MPH 14 FT. 2-10 FT. 60 MPH 40-60 MPH 40 MPH
65 MPH 14 FT. 2-10 FT. 5S MPH 40-55 MPH 40 MPH
60 MPH 14 FT. 2-10 FT. 50 MPH 40-50 MPH 40 MPH
55 MPH 14 FT. 2-10 FT. 45 MPH 40-45 MPH 40 MPH
50 MPH 12 FT. 2-10 FT. 40 MPH 40 MPH 40 MPH
45 MPH 12 FT. 2-10 FT. 40 MPH 40 MPH 40 MPH

No Reduction Recommended in Posted Speed Limits of 40 MPH or Less

* Minimum width available to traffic shall include any
combination of designated lane width and shoulder width
available for traffic to use.

** No speed limit reduction recommended if more than 10 feet.

NOTES : ¢

A. The speed limit on one side of a freeway/expressway operating
as a two-lane, two-way roadway should be 65 MPH or the normally

posted speed limit for that freeway/expressway, whichever is
lower.

B. On roadways having three or more lanes normally available for
a given direction of travel, Table I should be used to determine
the work zone speed limit if the minimum width in the traffic
lane available to traffic directly adjacent to the work is 10
feet or more.
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[image: image11.png]STATE OF COLORADO

——

DEPARTMENT OF TRANSPORTATION

4201 East Arkansas Avenue s m——
Denver, Colorado 80222 DT ARTHENT OF TRANSTORTATION

(303) 757-9011

Date: July 8, 1999

To: Region Transportation Directors, Maintenance Superintendents, Program
Engineers, Region Traffic Engineers, Branch Heads, John Unbewust, Tom
Talmadge

From: William Reisbeck (/Q

Subject: Update on Signing for Double Fines

Now that we have some experience in implementing the provisions of House Bill 97-1003,
which in part provides for the doubling of fines for speeding in a work zone, I have asked the
Safety and Traffic Engineering Branch to review the guidance given to the Regions on this topic.
The review took into account the comments the Department has received concerning the
perceived over use of the signing, from legislators, enforcement personnel and others, as well as
the need to protect workers and drivers in work zones.

We were aware from the beginning that the success of our efforts would depend in part on how
realistic we are posting our construction speed limits and how we implement the added penalty.
It appears that for the most part we are doing an adequate job in setting speed limits but may be
over using the added penalty by posting signs when potential hazards do not warrant the signing.
This over use is apparent in two areas. First, we see a pattern of posting the signs when hazards
are not present because work activities are not under way. This occurs at the start of our projects
when signs, at times, go up long before the road work starts and when a lengthy project is posted
in its entirety instead of posting the signs as work progresses along the route. This also occurs
when signs are nat taken down in a timely manner. Second, we are postmg the signs on all
projects regardless of the potential hazard.

It is important that we' try to preserve the deterrent value of the signing and our ability and .
flexibility to use the signs. It is apparent if we do not change our methods in placing these signs
we will put these goals at risk. Therefore, here is some additional guidance for the use of these

signs:

1. These signs are to be used for all construction and maintenance activities where warkers are
present in the clear zone and/or workers are at risk and/or there are existing hazards in the
travelway, shoulders, or clear zones. This includes mobile operations, such as crack filling



[image: image12.png]and striping. A hazard is defined as the presence of workers (CDOT or Contractor), _
equipment, dropoffs, lane closure, temporary guardrail, etc. The list of hazards goes on and
on but it amounts to anything that would be considered an obstacle, both in the roadway and
roadside.

On the other hand, consider a work activity such as noise wall construction. If there are no
significant hazards or workers in the clear zone then there should be no double fines signs.
In the case of interchange work, if there are no hazards or workers on the mainline then there
should be no double fines signs on the interstate mainline.

2. The motorists should immediately associate the double fines signs to the work activity. If
you are working on a lengthy project, the double fines signs and the speed reduction signs (if
used) should be located to be associated with the activity. On interstates, this means within a
half mile (give or take, your call). The work activity as defined in the statute has nothing to
do with the project limits. End double fines signs should be installed just past the work
activity. In other words, when the work activity moves you should relocate the signs to fit
the situation.

3. Double fine signs shall not be placed sooner than four hours prior to work activities
beginning and must be removed as soon as work activities are completed. This is state
statute. Work activities are defined as introducing hazards and/or workers present. It has
nothing to do with the award or acceptance dates of a project. Do not install these signs until
four hours before the contractor has introduced a hazard or has workers present. The signs
may stay in place when there are no workers present if the hazard that was introduced still
exists. For example, if the workers leave a landscaping project at night and the construction
equipment is outside the clear zone and there are no hazards present then the double fines
signs must be removed.

4. Ttis impossible to describe every potential situation that may require double fines signs.
Therefore, the construction project manager or the maintenance crew chief will be
responsible for determining the significance of the hazard being introduced and properly
installing, moving, covering and removing the signs to fit the situation. If you need
assistance please contact your Region Traffic Engineer or the Safety and Traffic Engineering
Branch.

t

These signs have been an important tool for protecting your staff, the contractor and the

motorists. Please pay closer attention to their use otherwise we may lose the ability to post these

signs.

The date of implementation is August 1, 1999 and applies to all work activities; new and
existing. If for some reason you believe that it would not be prudent to implement these changes
on an existing work activity for reasons such as excessive costs or a nearly completed project,
please discuss your situation with your supervisor.
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