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3.
Provide minimum lane widths of 11 feet for all lane shifts and diversionary roads, except where existing lane widths are 10 feet or as required in the Traffic Control Standard Details.

4. Determine if detour routes are available. If potential detour routes exist, 
determine if their use would enhance the constructibility of the project.


5.
Determine if shoulders or temporary pavements can be used by traffic.  Shoulders may require reconstruction prior to placing traffic on them.  Short temporary roads may provide access to other existing roads making a detour possible.

6.
Determine if guide rail has to be removed or relocated.  If removal of guide rail reveals a blunt end then temporary impact attenuators should be provided.

7.
Determine if temporary signals are required.

8. Determine if there are any reasons why the construction project should be substantially accelerated when under construction.  If there are reasons for an accelerated construction process, discuss proposed methods of implementation with the Department’s Project Manager and the QMS Construction Scheduling and Assessment Section to determine the details of the acceleration (i.e. number of crews required, hours of work).

9.
Using Preliminary Roadway Plans, determine the duration of the various construction operations required to build the project.  Using this information, determine if lane closings can be set up and broken down over one work shift (8 hours±), over the weekend (Friday night to Monday morning), or must lane closings be maintained for longer continuous durations.  All of the above may apply.

10.
Determine whether or not Movable Construction Barrier should be used.  Refer to Section 14-09.
11.
Review the guidelines for nighttime construction described in Section 14-10.

12.
Review the time allowed for the staging of paving operations.  Determine that an appropriate amount of time is provided for sufficient curing, deck patching and/or cooling asphalt pavement.

14-06
TRAFFIC STRIPES AND TRAFFIC MARKINGS
Department Policy on Traffic Stripes and Traffic Markings is as follows:

1. On interstate highways, all permanent lane lines, longitudinal edge lines and edge lines on ramps shall be 6 inch wide long life epoxy resin traffic stripes. The traffic stripes shall be calculated in linear feet for each 6 inch width of actual stripe
(gaps are not counted) under the item TRAFFIC STRIPES, LONG LIFE, EPOXY RESIN, 6 inch.
2. On non-interstate highways, all permanent longitudinal center, edge and lane lines, edge lines on ramps and left turn slots shall be 4 inch wide long life epoxy resin traffic stripes. The traffic stripes shall be calculated in linear feet for each 4 inch width of actual stripe (gaps are not counted) under the item TRAFFIC STRIPES LONG LIFE, EPOXY RESIN, 4 inch.
3. All permanent gore lines, crosswalks, stop lines, words, arrows and other pavement symbols shall be long life thermoplastic traffic markings. The gore lines shall be of chevron design and shall be calculated in linear feet for each 4 inch width of actual stripe under the item TRAFFIC MARKINGS, LINES, LONG LIFE, THERMOPLASTIC (Linear Foot). The crosswalks and stop lines shall be calculated in linear feet for each 4 inch width of actual stripe under the item TRAFFIC MARKINGS, LINES, LONG LIFE, THERMOPLASTIC (Linear Foot). The words, arrows and other pavement symbols shall be calculated in square feet under the item TRAFFIC MARKINGS, SYMBOLS, LONG LIFE, THERMOPLASTIC (Square Foot).
4. Placement of long life material may be delayed for up to 4 days after paving. Temporary pavement markers shall be used to delineate center and lane lines on newly paved sections of roadways that need to be opened to traffic prior to the placement of epoxy resin traffic stripes. The requirements for temporary pavement markers shall be in accordance with the Standard Specifications.
5. Traffic paint shall be used when traffic stripes or traffic markings are required on intermediate pavement layers that need to be opened to traffic due to stage construction.  The traffic stripes shall be calculated in linear feet for each 4-inch width of actual stripe (gaps are not counted) under the item TRAFFIC STRIPES.  Chevrons, crosswalks, and stop lines shall be calculated in linear feet for each 4 inch width of actual stripe under the item TRAFFIC MARKINGS, LINES (Linear Foot).  Words, arrows and other pavement symbols shall be calculated in square feet under the item TRAFFIC MARKINGS, SYMBOLS (Square Foot).  Where lane shifts are necessary on the intermediate layers, or on existing pavements not being repaved, removable pavement marking tape or temporary pavement markers shall be specified and calculated accordingly.  The placement of temporary pavement markers shall be in accordance with construction detail CD‑617-2.6.

6. Long life traffic stripes or traffic markings may be considered for stage construction, detours, and diversionary roads on those occasions when it can be justified based on cost considerations, site conditions, or length of time when the stripes or markings will be in place.

14-07
LANE AND ROADWAY CLOSURES
14-07.1 Lane Closures
Designers should modify standard sheet TCD-1 to provide a table showing specific restrictions placed on travel lanes, durations of closures and hours when work may be performed, including holidays and weekends.  The closures and lane restrictions shall be evaluated in the Traffic Impact Report (see Section 14-04) and approved by the Regional Traffic Operations and Local Authorities.  The following table is provided as an example of the form of presentation of this information:

	Roadway Route Designation

And Direction
	Type of Closure
	Monday thru Thursday
	Friday
	Saturday
	Sunday

	
	No Closure
	
	
	
	

	
	One Lane 

Closure
	
	
	
	

	
	Two Lane

 Closures
	
	
	
	

	
	Full Closures

(indicate duration and

 type of operation)
	
	
	
	


14-07.2  Total Roadway Closures
Total roadway closures (i.e. all lanes, single direction or two directions) required for the erection of overhead sign structures, cantilevered sign structures or bridge steel shall be performed in accordance with the following:

· The use of total roadway closures shall be specifically addressed in the Traffic Impact Report (see Section 14-04) and shall be considered only after detours have been determined to be unavailable or infeasible.

· Closures shall be approved by the Regional Traffic Operations and Local Authorities.

· Closures shall be performed during non-peak hours and with prior approval of the Engineer concerning the timing and method of operation.

· The application of nighttime operation of the closure shall be considered (see Section 14-10).

· The erection of overhead and cantilever sign support structures shall be done when the overhead electric lines have been de-energized.

· Closures shall be initiated with a slow down of traffic 1/2 mile in advance of the work area.  The slow down shall be accomplished with the assistance of Traffic Safety Services.

· Closures, whether single direction or two directions, shall be limited to 15 minute intervals.  At the end of each 15 minute interval the work must stop, the span must be secured and traffic allowed to pass.  After traffic has cleared, the roadway may again be closed for another maximum 15 minute interval (following the procedures in this section) and work may resume.  Continue this procedure until all work over the roadway is complete.

14-07.3 Center/Interior Lane Closures
Existing roadway facilities with three or more lanes in each direction often require the closure of interior lanes to perform construction activities.  The Standard Traffic Control Details TCD-16, “6 Lanes, Divided, Two Lane Closing”  and TCD-17, “6 Lanes, Divided, Center Lane Closure, Maintain Two through Lanes” provide two methods for maintaining traffic during construction in an interior lane.  The functional difference between these two details is the number of through lanes that remain open after the closure is setup.  In general, TCD-16 is the preferred method for closing an interior lane when the open lane has the capacity to carry the traffic.  In addition to this general guideline, specific project/site conditions should be evaluated when determining the appropriate use of these details. 

The decision to use TCD-17 should consider capacity and safety along with the following:

1.
Determine if the lane closing is for the short term (one day) or long term.

· The lane closure layout shown on TCD-17 is intended for short term use.

· A buffer space should be used at the upstream end of the closed

interior lane. For long term operations a barrier should be used to

shield the operation in the closed interior lane.
· If barriers are used, sufficient room must be provided for the placement of end treatments.

· If barriers are not used, traffic and construction personnel should be monitored by traffic safety services personnel.

· If barriers are not used, a TMA/arrow board equipped vehicle should be used at the beginning of the interior buffer.  If the work operation moves more than 150 feet from the buffer zone, a TMA equipped shadow vehicle should follow the work operation.

· For long term operations, solid white lines should be used in the two lane section. DO NOT PASS signs may also be used.

2.
Determine the type of activity, size of construction equipment and worker proximity to travel lane.  If barriers are not used, work should not be conducted within 1 ½ feet of a live travel lane.

3.
Determine if there is adequate distance to establish the lane closures.  Consider volume, speed and road alignment.  Installation and removal of lane closures should be initiated with a slow down of traffic accomplished with the assistance of Traffic Safety Services.

4.
Determine if there is an exit within the work zone area.

· Establish whether the closure should be from the right or left lane and determine the type and location of signing (i.e. a right lane exit should use a left lane closure, in this way the right lane will be continuous and the signing will direct exiting traffic to keep right).

· When TCD-17 is used and an interchange is located either within the limits of the closure or within ½ mile of the end of the closure, temporary guide signs indicating “All Exiting Traffic Keep Right (Left) must be placed on both sides of the roadway as follows: 1300 feet before sign W20-1D, “Road Work ½ Mile” and 500 feet before sign W20-5A, “Right (Left) Lane Closed 1500 Feet”.

· TCD-17 should not be used when multiple interchanges occur within the limits of the closure.

5.
Determine if shoulders can be used in conjunction with TCD-16 to increase capacity in lieu of TCD-17.

Applications
The use of Standard Detail TCD-17 should be limited to projects and roadway conditions where a greater benefit can be attained than if TCD-16 were used.  Listed below are examples where the use of TCD-17 should be considered:

1. Bridge rehabilitation projects.

2. TCD-17 can be used as a valve to provide increased capacity by intermittently controlling the use of one or two through lanes.

3.
Sign structure and sign repair projects (i.e. changing the existing sign on an overhead sign structure where working on the catwalk is not feasible).

14-07.4 Alternate Traffic Routes

1.
General
Alternate traffic routes located where high approach speeds are anticipated should be of a high-type design.  Transition lengths, curve radii, superelevation and other design features should be consistent with the speed of traffic that will be entering the alternate traffic route.

2.
Diversionary Roads
If a temporary roadway is to be constructed on State right-of-way or easement as part of the contract to carry traffic around a construction site it should be referred to as a “diversionary road” and not an official detour.  It is desirable that diversionary roads used for construction zone traffic control have the same design speed and cross section as the existing roadway.  The minimum design speed of the diversionary road shall be 20 mph less than the design speed of the existing roadway.

3.
Detours
An official detour exists whenever, as a result of State Highway construction, existing roadways are to be closed temporarily and it becomes necessary to reroute State Highway, Municipal or County Road traffic over other existing streets or roads to maintain the normal flow of pedestrian and vehicular traffic.

Even though the Department is not legally required to obtain County or Municipal permission to close down roads or streets because of State Highway construction and designate other roads and streets for detours, it is the Department’s policy to meet with the proper authorities and to try to obtain their permission and cooperation beforehand.

The roads or streets to be used for the detour should be examined to make sure they are acceptable from the standpoint of condition, safety, necessary signing, lighting and repair.  A detour map, together with recommendations for signing, repair, limitations, if any, should be prepared and submitted as part of the project design.  Approval of the project makes the detour “legal” and also sets up funds for the improvement, maintenance and repair that is required.  The Department is required by Statute to obtain prior permission to improve Municipal streets.

The Department is responsible for all of these arrangements.  Should situations of this type exist which are not being handled as described, the 

Department’s project manager should immediately be contacted so that proper action can be taken.

4. Haul Roads

The local roads which the Contractor uses to transport materials for the construction project. Haul roads are not considered detours.  Municipalities may not levy charges against the haul vehicles because they are licensed to travel on any road in the State.

14-08
PRECAST CONCRETE CURB, CONSTRUCTION BARRIER
14-08.1 Introduction
In general, Precast Concrete Curb, Construction Barrier should be installed only if it is clear that the barrier offers the least hazard potential.  Elimination of the warranting obstruction should always be the first alternative considered.  Limiting excavations to that which can be backfilled the same work shift or covering minor excavations are practical examples of how obstructions, commonly encountered during construction, can be eliminated.  In some cases, a detour may be the most practical solution, especially on projects that would require large quantities of construction barrier.

When construction barrier is not warranted, other traffic control devices such as cones, drums and breakaway barricades are still warranted.

There may be situations where there is not a clear choice as to whether or not a construction barrier is warranted or where site conditions or construction operations will exclude the use of a construction barrier even though one is warranted.  The designer should constantly be on the lookout for situations where the site conditions and/or the operational characteristics of the road such as adverse geometrics, high operating speed and high traffic volume, will make the use of construction barrier appropriate even though not specifically required by the warrants shown in the next subsection.  Such cases should be evaluated on an individual basis and, in the final analysis, must usually be resolved by engineering judgement.  In such cases, adequate documentation should be included in the job file so that whatever action is taken cannot be misconstrued as being arbitrary.

14-08.2 Warrants
The following guidelines are to be used to establish warrants for using Precast Concrete Curb, Construction Barrier when developing Traffic Control Plans.  Three factors must be considered in determining if an obstruction warrants a construction barrier:

· The physical characteristics of the obstruction.

· The distance from the traveled way to the obstruction.

· How long the obstruction will exist.

For an obstruction to warrant a construction barrier, all three of these criteria must indicate that a barrier is needed.

Physical Characteristics:  A warranting obstruction is defined as a nontraversable roadside or a fixed object which is located within the clear zone and whose physical characteristics are such that injuries resulting from an impact with the obstruction would probably be more severe than injuries resulting from an impact with construction barrier.

See Section 8-02.4, “Warrants”, for examples of fixed objects and nontraversable hazards whose physical characteristics are such that they may warrant a construction barrier.

Also, other examples of using construction barrier to protect vehicles from warranting obstructions are:

· To protect traffic from entering work areas such as excavations.

· To protect construction such as falsework for bridges and other exposed objects.

· To separate two-lane, two-way traffic on one roadway of a normally divided roadway.  Whenever two-way traffic is to be maintained on one side of a normally divided highway, opposing traffic shall be separated as follows and such separation shall be shown on the Traffic Control Plan.

Where the TLTWO is used, the TCP shall include the above provisions for the separation of opposing traffic except:

A.
Transition Zones - Positive Barrier (Pre-cast Concrete Construction Barrier or approved alternate).



B.
Between Transitions - Positive Barrier, as described in A above or by delineation devices, such as drums, cones or vertical panels, as deemed appropriate by the Design Unit and with the concurrence of the Bureau of Traffic Signal and Safety Engineering.



C.
Striping and complimentary signing shall be used in conjunction with A and B above.

Distance From the Traveled Way:  An obstruction within the clear zone may warrant a construction barrier.  The clear zone is the area, starting at the edge of the traveled way, available for safe use by errant vehicles.  See Section 8-02.3, “Clear Zone”, on directions on how to determine if an obstruction is within the clear zone.

Duration of Existence:  A construction barrier may be warranted if an obstruction will remain within the clear zone for more than one work shift.

14-08.3 Applications
Precast Concrete Curb, Construction Barrier, Types 1 and 4 are the only types approved for use on construction projects.

Construction Barrier Type 4, Alternate A should only be used at those locations where an allowable movement of the barrier, when hit, of 11 to 42 inches is acceptable, when the allowable deflection is less than 11 inches, a Type 1 should be used.  The type to be used at specific locations should be indicated on the Traffic Control and Staging Plans.

An alternate design to the Construction Barrier Type 4, Alternate A has been developed which may be substituted for the Type 1 barrier.  This alternate Type 4 design, designated as Alternate B, Joint Class D has the same features as Alternate A, but has pockets to receive 1 inch diameter anchor bolts to meet the requirements for the Type 1 Construction Barrier.  Refer to Construction Detail Sheets CD-617-4 and CD-617-5.

When a Type 4 Construction Barrier is specified, the Joint Class and limits for the barrier should be indicated on the Traffic Control and Staging Plans.  Joint Class A should be specified where an allowable movement of over 16 to 42 inches is acceptable.  Joint Class B should be specified where an allowable movement of over 11 to 16 inches is acceptable.  Joint Class C should be specified where a maximum allowable movement of 11 inches is acceptable.  Joint Class D (Alternate B) only, should be specified when there is no allowable movement such as when a construction barrier is to be used as a bridge parapet.

The following chart summarizes the respective joint treatments:

	Joint Class
	Use
	Joint Treatment

	A
	Allowable movement over 16 to 42 inches
	Connection Key only

	B
	Allowable movement over 11 to 16 inches
	Connection Key and grout in 

every joint

	C
	Maximum allowable movement of 

11 inches
	Connection Key and grout in

every joint and pin every other unit.  In units to be anchored, pins should be required in every recess.

	D
	No allowable movement 

(i.e. bridge parapet)
	Connection Key and grout in

every joint and bolt every 

anchor pocket hole in every unit.


Pinning Type 1 and Type 4 Alternate B to a bridge deck that has an LMC overlay undermines the effectiveness of the LMC.  In addition, the extra costs associated with 

placement of LMC make it especially undesirable to lessen its effectiveness by drilling holes through it.  Designers are advised to investigate alternatives in order to eliminate the need for pinned barrier on bridge decks, when possible, so as not to compromise the benefits of the LMC overlay.

Precast Concrete Curb, Construction Barrier shall not be installed on side slopes steeper than 10H:1V.  The approach end shall either be flared at 8:1 beyond the clear distance or, when terminated within the clear zone, the approach end of the barrier shall be shielded.  The following temporary crash cushions may be used; Inertial barriers, Quad GuardCZ, ADIEM, TRACC or REACT 350 CZ.

The approach length of need (L.O.N.) is the minimum length of construction barrier required in front of the warranting obstruction to shield the hazard effectively.  See Figure 14-A for instructions on how to determine the L.O.N. of a Precast Concrete Curb Construction Barrier.
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