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[bookmark: _GoBack]SECTION 958—TEMPORARY TRAFFIC CONTROL SIGNALS 

958.1 DESCRIPTION— For new temporary traffic signals, this work is the furnishing and installation of complete and operational portable temporary traffic control signal systems for stationary operations; work includes installing, maintaining, relocating, resetting, and removing these temporary traffic control signals. 
For existing permanent traffic signals, this work is the temporary modification and restoration of existing permanent traffic signals to address congestion resulting from traffic volume shifts due to construction-related detoured traffic. 

958.2 MATERIAL— 

(a) General.
· Traffic Signal-General--Section 950.2, provide Bulletin 15 approved products
· [bookmark: _Hlk12961429]Certification--Section 106.03(b)3
· [bookmark: _Hlk12961839]Comply with Publication 213 and Part 4 of the Manual on Uniform Traffic Control Devices (MUTCD). Refer to Pub 213 for definitions of temporary traffic control terms (i.e. short-term stationary operations, long-term stationary operations, etc.)

(b) Temporary Traffic Control Signals On Fixed Supports.

1. Design. Provide temporary signal system on fixed supports. Furnish, install, maintain, and remove all items required to provide a temporary signal system as indicated on the Approved Plans.
[bookmark: _Hlk15375439]For long-term, stationary operations the use of temporary fixed support signals must comply with the field conditions and other requirements shown in Publication 213, PATA 705, this specification, and the Approved Plans.
Temporary fixed support signals are not to be used for short-term, stationary operations. For short-term, stationary operations, refer to Sections 958(c) and 958(d). 

2. Signs. In accordance with Sections 931.2, 935.2, 936.2, and 1103 and as follows:
· Install additional signs and devices as required in Publications 149 191???, 213, and 236, the approved traffic control plan, and as required based on actual site conditions and as directed by the Representative.

3. Pavement Markings. In accordance with Section 961.2

4. Controller Assembly. In accordance with Sections 950.2, 952.2, 1104.01, and 1104.03 and as follows:
· Provide a controller with minimum 3-cycle operation, auto-manual switch and a manual control button with flexible cord.

5. Electrical Distribution. In accordance with Sections 910.2, 950.2, 954.2, 1104.01, and 1104.05 and as follows:
· Establish an electrical service agreement with the appropriate power company to furnish and install electrical service to the signal. 
· Follow all power company procedures and specifications for obtaining the agreement and providing power to the system. 
· Provide any additional materials required to provide electrical service at no additional cost. All agreement fees, installation, maintenance, removal, and energy supply costs are incidental to this item.

6. Signal Heads. Sections 950.2, 955.2, 1104.01, and 1104.06

7. Detection. Sections 950.2, 956.2, 1104.01, and 1104.07 or otherwise indicated on the Approved Plans.

8. Support Poles. Section 950.2, 951.2, 1104.01, and 1104.02 and as follows:
· [bookmark: _Hlk12970059]Provide signal poles of wood, galvanized steel, or painted steel. Steel poles may be provided in lieu of wood poles at no additional cost in order to eliminate encroachments on adjacent properties.
· Provide certification that the signal poles are designed to withstand the anticipated loading.
 
9. Traffic Signal Systems and Communications. In accordance with Section 953.2.

(c) Temporary Traffic Control Signals On Pedestal-Mounted Portable Traffic Control Signal Systems.

1. [bookmark: _Hlk14877470][bookmark: _Hlk14877293][bookmark: _Hlk14877494]System Configuration and Application. Furnish each pedestal-mounted portable traffic control signal system as required by this specification and the Approved Plans.

[bookmark: _Hlk14877411]Use pedestal-mounted portable traffic signals only for single-lane, alternating one-way traffic, short-term, stationary applications as directed in Publication 213, which includes: daylight work zones; emergency nighttime work where work is in active progress and authorized by the District Traffic Engineer; or work which begins during the daylight and continues in active progress during hours of darkness with authorization from the District Traffic Engineer.
[bookmark: _Hlk15375373][bookmark: _Hlk15375168]For short-term, stationary operations, the use of pedestal-mounted portable signals must comply with the field conditions and other requirements shown in Publication 213, PATA 701 or PATA 703, this specification, and the Approved Plans.
Pedestal-mounted portable signals are not to be used for long-term, stationary operations.
In addition to work areas, Pedestal-mounted portable signals may also be authorized for use by the Department on special events and applications that comply with the requirements of Pub 213, PATA 701 or PATA 703, this specification, and the Approved Plans. Manufacturers must advise users of their systems of these Department requirements and procedures. 

2. Pedestal Units.

2.a	Structural Adequacy. Provide a structurally adequate unit to support all pedestal-mounted equipment. Furnish units with adequate structural integrity to enable lifting and placing them as required.

2.b	Stability. Provide units with acceptable stability and a suitable means for ballasting.

2.c	Assembly Mechanisms. Equip each unit with tires and retractable handles to facilitate deployment, relocation, and removal. Mount signal heads on a retractable vertical upright equipped with a manual hand crank. Provide assembly mechanisms for simplicity and quick operation to keep set up and take down time to a minimum and to enable operation by one person.

2.d	Labels. Mark the manufacturer, serial number, and emergency phone number permanently on each using a decal, metal plate, or other means suitable to the Department.

3. Signal Displays.

3.a  Number and Location. Furnish each pedestal-mounted portable traffic control signal system consisting of a minimum of two pedestal-mounted signal head units per approach or as directed by the Approved Plans.

3.b	Vertical Clearance. Mount the bottom of the housing of a signal at least 8 feet but not more than 15 feet above the sidewalk. If there is no sidewalk, measure the mounting height above the pavement grade at the center of the roadway.

3.c	Size and Orientation. Mount each signal head vertically with indications 12 inches in diameter.

3.d	Signal Head Design. Furnish yellow signal head housings as specified in Section 1104.06(a)1 955.2(b)1.  Provide signal heads with visors having a minimum depth of 9-1/2 inches. Equip all signal heads with backplates as specified in Section 1104.06(a)3 955.2(b)3.

3.e	Approved Material Types. Furnish all signal heads with light emitting diode (LED) modules. Provide all LED modules and signal housings from a Bulletin 15 manufacturer.

3.f	Supplemental Signal Indicator Lamps. Provide these lamps on the back side of each unit for a visual status of the signal indications. The lamp should display red to indicate oncoming traffic is provided with a green indication and the indication should remain off if oncoming traffic is provided with a red indication.

4. Environmental Requirements. 	Provide a portable traffic control signal system capable of operating acceptably over an ambient temperature range of -30F to 165F, and a relative humidity range of 0 to 95 percent.

5. Power Supply. Provide a battery-powered, portable traffic control signal system. Furnish a power supply with sufficient capacity to power each unit for 7 days at 72F without charging. Equip each unit with batteries and a battery charger for use with a 110 V power source. Furnish a visual display of the battery charge status. Enclose the batteries and battery charger in a lockable, weatherproof compartment. Key all locks alike for each unit in a system. Provide a system capable of running via existing commercial power. Equip unit with a generator connector for power loss conditions.
6. Communication. Interconnect all portable traffic control signal systems used for operations via wireless radio link or overhead hardwire to ensure fail-safe operation and proper functioning. Interconnect the units to function as a master/slave system. Ensure radio communications conform to applicable FCC requirements.

7. Modes of Operation.

7.a	Required Modes. Provide each system to operate via manually-controlled, fixed-time, traffic-actuated, and flashing modes.

7.b	Manually-Controlled Operation. Furnish manual control with wireless remote. Provide a manual control mode prohibiting the operator to interrupt any preprogrammed all-red and/or all-yellow clearance time in a manner that would create a conflict.

7.c	Fixed-Time Operation. Provide a system capable of accommodating a minimum of five timing patterns per 24-hour period.

7.d	Traffic-Actuated Operation. Use detection systems from a Bulletin 15 manufacturer.

7.e	Flashing Operation. Provide a system capable of both flashing red and flashing yellow operations in programmed flash and cabinet flash modes.

7.f	Emergency Preemption. As an option, provide a Bulletin 15 approved system capable of accommodating an optical, radio, or sound-based preemption system to provide a green indication for a properly-equipped, approaching emergency vehicle.

7.g	Railroad Preemption. Due to the complexity and variation involved with railroad crossings, this operation will require a special provision.

8. Timing Parameters.

8.a	Programmable Timing Patterns. Allow users of the system to program coordinated signal timings for green periods and cycle lengths to the nearest 1 second, over a range of values from 3 seconds to 250 seconds. Phase timings, including minimum green, green extension, yellow clearance, and red clearance must be programmable to the nearest 1 second. Minimum green times must be programmable over a range of 0 to 25 seconds. Green extension times must be programmable over a range of 0 to 10 seconds. Maximum green times must be programmable for each phase to the nearest second, and must be programmable over a range of 3 to 250 seconds.

8.b	Minimum Number of Phases. Furnish system capable of a minimum of six-phase traffic signal operations.

8.c	Manual Programming. Allow users of the system the ability to program pre-selected timing patterns.

8.d	Timing Algorithms. If the system has software to automatically determine timing patterns based on certain input data, submit a complete description from the manufacturer of the logic behind the timing algorithm for the Representatives review and approval.

9. Conflict Monitoring. Provide a system capable of preventing or detecting the display of conflicting signal indications according to the conflict monitoring provisions of the NEMA Standards. If a conflicting display is detected, provide a system causing a transfer of the signals to flashing red.

10. Training and Documentation. Have the manufacturer provide training and documentation to users of the portable traffic control signal system. Submit technical documentation to the Representative that describes all necessary information regarding system operations, service procedures, and parts. Submit training documentation to the Representative showing that the trained personnel are knowledgeable of the signal system’s operation and function. 

(d) Temporary Traffic Control Signals On Trailer-Mounted Portable Traffic Control Signal Systems.

1. System Configuration and Application. Furnish each trailer-mounted portable traffic control signal system as required by this specification and the Approved Plans.
Use trailer-mounted portable traffic signals only for single-lane, alternating one-way traffic, short-term, stationary applications as directed in Publication 213, which includes: daylight work zones; emergency nighttime work where work is in active progress and authorized by the District Traffic Engineer; or work which begins during the daylight and continues in active progress during hours of darkness with authorization from the District Traffic Engineer.
[bookmark: _Hlk15375094][bookmark: _Hlk15374905]For short-term, stationary operations the use of trailer-mounted portable signals must comply with the field conditions and other requirements shown in Publication 213, PATA 702 or PATA 704, this specification, and the Approved Plans.
For long-term, stationary operations the use of trailer-mounted portable signals must comply with the field conditions and other requirements shown in Publication 213, PATA 706, this specification, and the Approved Plans.
In addition to work areas, trailer-mounted portable signals may also be authorized for use by the Department on special events and applications that comply with the requirements of Pub 213, PATA 702, PATA 704, or PATA 706, this specification, and the Approved Plans. Manufacturers must advise users of their systems of these Department requirements and procedures. 

Trailer.

2.a	General. Provide trailer capable of accommodating a vertical upright and a horizontal mast arm.

2.b	Structural Adequacy. Provide trailer with welded steel construction and with structural adequacy to support all trailer-mounted equipment, and adequate structural integrity to enable lifting and placing vertical upright and horizontal mast arm as required.

2.c	Stabilizers. Equip trailer with at least four leveling jacks, pads, or feet, one at each comer of the trailer, for maintaining the trailer in a level, stabilized position and capable of locking in position.

2.d	Licensing. Equip trailer with all required lighting and other features to legally transport on the public highway system. Provide trailer and all its components with sufficient strength and rating to operate safely upon the public highway system at legal speeds without bending, cracking, bottoming, premature wear, or other damage.

2.e	Lifting and Assembly Mechanisms. Provide all lifting and other assembly mechanisms for simplicity and quick operation to keep set up and take down time to a minimum and to enable operation by one person. Equip lifting mechanism with a locking device to secure the assembly in a raised position; with a horizontal, lowered position for transport; and with a raised, vertical position, facing rearwards from the trailer, for operation.

2.f	Vandal-Resistant Features. Furnish trailer and its components to help ensure continued proper placement and to forestall vandalism. Provide trailer with adequate vandal-proof housings for all equipment. Provide removable trailer tires and hitch. Provide lockable battery enclosures, crank mechanisms for horizontal arms, and other mechanisms for adjusting placement or operation to eliminate tampering by unauthorized personnel. Key all lockable items alike. Equip the trailer drawbar with a swing-away, screw-type jack.

2.g	Reflective Markings. Place reflective tape or reflectors at each corner on the front, rear, and sides of the trailer.

2.h	Labels. Mark the manufacturer, serial number, and emergency phone number permanently on each trailer using a decal, metal plate, or other means suitable to the Department.

2. Signal Displays.

[bookmark: _Hlk14877886][bookmark: _Hlk14877947]3.a	Number and Location. Furnish each trailer with a minimum of two signal heads or as directed on the approved temporary traffic signal permit Approved Plans. Mount at least one signal head overhead on the mast arm, except when the approved temporary traffic signal permit control plan requires two overhead. Provide horizontal mast arm capable of extending a minimum distance of 9 feet from the edge of the trailer. Locate signal faces apart a minimum horizontal distance of 8 feet measured between centers of signal faces along a line perpendicular to the centerline of the approach.

3.b	Vertical Clearance. Suspend the bottom of the housing of a signal face over the roadway a minimum of 15 feet, but not more than 19 feet, above the pavement. Mount the bottom of the housing of a signal face not over the roadway at least 8 feet, but not more than 15 feet, above the sidewalk. If there is no sidewalk, measure the mounting height above the pavement grade at the center of the roadway.

3.c	Size and Orientation. Mount each signal head vertically with indications 12 inches in diameter and capable of rotating 180 degrees horizontally. Provide reversible mountings to allow for placing a trailer on both sides of the roadway.

3.d	Signal Head Design. Section 1124.03(c)3 958.2(c)3.d 

3.e	Approved Material Types. Section 1124.03(c)4 958.2(c)3.e

3.f	Supplemental Signal Indicator Lamps. Section 1124.03(c)5 958.2(c)3.f 

3. Environmental Requirements. Section 1124.03(d) 958.2(c)4

4. Power Supply. Section 1124.03(e) 958.2(c)5

5. Communication. Section 1124.03(f) 958.2(c)6

6. Modes of Operation.  Section 1124.03(g) 958.2(c)7

7. Timing Parameters.  Section 1124.03(h) 958.2(c)8

8. Conflict Monitoring.  Section 1124.03(i) 958.2(c)9

9. Training and Documentation. Section 1124.03(j) 958.2(c)10 

10. Work Zone Luminaire. When required by the contract, furnish a work zone luminaire designed to fit onto the portable trailer-mounted unit. The function of the Work Zone Luminaire is to illuminate the portable trailer signal and surrounding work area during periods of low visibility. Photocell sensors will automatically activate the light at dusk. The luminaire will be comprised of LEDs for its light source and powered by the portable trailer unit’s battery system. 

(e) Temporary Timing Adjustments to Existing Permanent Traffic Signal Controller. In accordance with applicable parts of Sections 950.2, 952.2, and 954.2 and as follows:
· Provide materials as required to complete the timing adjustment work.
958.3 CONSTRUCTION— 

(a) General.
· For required PATA applications (704, 705 or 706), submit a completed temporary traffic signal permit application as indicated in Publication 213 and obtain Department approval prior to installation. As indicated in Pub 213 for required operations (PATAs 704, 705 or 706), submit a completed Application for Permit to Operate Temporary Traffic Control Signals (TE-952P) with an approved PennDOT Temporary Traffic Control Signal Permit (TE-964P) being required before usage of these temporary signals.
· Install in compliance with Approved Plans, Publication 213, and Part 4 of the Manual on Uniform Traffic Control Devices (MUTCD). Contractor will remove all items required to provide a temporary signal system as indicated on the Approved Plans.
· The contractor owns, maintains, and operates the temporary traffic control signal and shall correct all signal failures or malfunctions in a timely manner.
· All temporary signal equipment, especially poles and guy wires, must be within public Right-of-Way (Department or Municipal). If guy wires cannot be located on public Right-of-Way, written permission from property owners is required.
· [bookmark: _Hlk15289694]Initial flashing period is required for previously unsignalized locations. As temporary construction field conditions and situations allow, and as approved by the District Traffic Section, flash signals for a period of 3 to 7 days prior to full operation. The number of flashing days may be 3 to 5 days providing that it includes a minimum of 2 weekdays prior to beginning the normal stop-and-go mode of operation.  Make initial turn-on to flashing mode in the presence of Representative. Provide the Representative, and District Traffic Section, a minimum 7 calendar day notice before the initial turn-on to flashing operations.
· [bookmark: _Hlk15290172]Turn on signals to full operation of stop and go traffic between the hours of 9 AM and 2 PM, Tuesday through Thursday, except holidays, or the day before or after a holiday. Under special circumstances involving safety of motoring public, the Representative may grant exceptions to this rule. Make turn-on to full operations in the presence of Representative. Provide the Representative, and District Traffic Section, a minimum 7 calendar day notice before the initial turn-on to full operations, and each new construction phase. 
· Make any necessary timing adjustments. Timing adjustments and/or other approved plan modifications will be considered incidental to this item. 
· Submit any Contractor proposed signal timing changes to the Representative for approval prior to implementation. 
· Make timing adjustments as approved and directed by the Representative and update the Approved Plans accordingly. 
· Contractor will implement timing changes within 2 business days of Department notification.
· As field conditions allow and as approved by the District Traffic Unit, complete all required temporary traffic control features (paint, barrier, signing, etc.) before the temporary traffic signal is turned on. 
· Emergency response for temporary signals (such as signal malfunction, loss of power, loss of communications, flashing operations, etc.). 
· Provide the Department and the enforcing police department (local or state) with the name and telephone number of an emergency contact person who is available 24 hours a day, 7 days per week. 
· Provide immediate response to emergency calls from any Department Representative, local police or municipal representative.
· The emergency contact person must be able to be on-site within two (2)2 hours of notification and must be knowledgeable in the operation and maintenance of the signal hardware.
· Repair surface areas disturbed by the installation of portable signals as directed and approved by the Representative.
· When not in operation, signal heads shall be removed from the view of traffic or be hooded with a material that covers the signal indications from the view of traffic. All inappropriate signs shall also be removed, covered, folded, or turned so that they are not readable by oncoming traffic when the portable traffic control signal is not in operation. 
· Document training or proficiency regarding the operation of the devices.

(b) [bookmark: _Hlk14871341]Temporary Traffic Control Signals On Fixed Supports.

Install temporary traffic control signals on fixed supports to be in accordance with appropriate construction specifications located in the following sections:
· Signs—Sections 931.3, 935.3, 936.3 and 1103.
· Pavement Markings—Section 961.3
· Support Poles—Section 951.3, and as follows:
· Install signal poles of wood, galvanized steel, or painted steel. Steel poles may be used in lieu of wood poles at no additional cost to eliminate encroachments on adjacent properties.
· Provide certification that the signal poles are designed to withstand the anticipated loading. 
· Install the poles to provide transverse and vertical clearance as specified on the Approved Plans and in accordance with the Standard Drawings.
· Controller Assembly—Section 952.3
· Traffic Signal Systems and Communications—Section 953.3 
· Electrical Distribution--Sections 910.3 and 954.3
· Signal Heads—Section 955.3
· Detection—Section 956.3, or otherwise indicated on the Approved Plans
· Traffic Signals-General—Section 950.3 1104.01

System Testing. In accordance with Section 950.3 1104.01 and as follows:
· Notify the Representative and the appropriate Traffic Signals Section a minimum of 7 calendar days before a turn-on and a new construction phase. 
· For locations that are currently unsignalized, flash signals for 3 to 7 consecutive calendar days before normal operation unless otherwise authorized by the appropriate District Traffic Engineer. 
· [bookmark: _Hlk15290519]Make any timing adjustments as directed by the Representative and document accordingly on the Approved Plans. Any modifications will require Representative authorization and the Approved Plans to be updated accordingly.
· Submit any proposed signal timing changes to the Representative for approval prior to implementation. Timing adjustments and/or other approved plan modifications will be considered incidental to this item.

(c) Temporary Traffic Control Signals On Pedestal-Mounted Portable Traffic Control Signal Systems.

[bookmark: _Hlk12971163]Install portable temporary traffic control signals on pedestal-mounted system in accordance with manufacturer’s requirements, the requirements of this specification, and the Approved Plans.

(d) Temporary Traffic Control Signals On Trailer-Mounted Portable Traffic Control Signal Systems.

Install portable temporary traffic control signals on trailer-mounted system in accordance with manufacturer’s requirements, the requirements of this specification, and the Approved Plans.

(e) [bookmark: _Hlk22288810]Temporary Timing Adjustments to Existing Permanent Traffic Signal Controller. 
		
	If the Department determines that traffic congestion has worsened at signalized intersections along, or within close proximity to, the construction project detour routes, the Department will direct the Contractor to implement temporary timing adjustments at specified, existing signalized intersections. This work will be in accordance with applicable parts of Sections 950.3, 952.3, 954.3 and as follows:     
· Contractor will conduct traffic volume counts at locations determined by the Department. 
· The District Traffic Unit will specify the type, duration, and time periods for what traffic counts are needed. Conduct traffic counts on a Tuesday, Wednesday or Thursday or as during time periods specified directed by the District Traffic Unit. 
· Provide traffic counts to the District Traffic Unit within 48 hours of completion.
· The District Traffic Unit will analyze the traffic counts to determine recommended timing changes, which will be provided to the Contractor for implementation.
· Provide a qualified signal technician to make the following changes to signalized intersections as determined and directed by the Department.
· Before making any changes, document the existing signal controller settings and verify that they are as indicated on the latest signal permit change. Notify the Inspector-in-Charge if unauthorized signal controller settings have been made.
· Perform signal controller changes - phasing, interval, timing, and coordination settings – as provided by the District Traffic Unit. Perform changes within 24 hours of Department notification.
· This work includes any necessary modifications to the controller cabinet, back panel, and/or cabinet wiring.
· For each affected controller cabinet, keep a record of the existing controller settings and a record of the temporary changes made to the controller cabinet. Keep a copy of the documentation in the project trailer and provide a copy to the District Traffic Unit. 
· Upon removal of the detour, restore all traffic signals to their current, pre-construction Traffic Signal Permit Conditions, or as directed by the Department. Make all restorations in the company of the District Traffic Unit Representative.


958.4 MEASUREMENT AND PAYMENT—

(a) Temporary Traffic Control Signals On Fixed Supports.
This item is comprised of various traffic signal equipment/material components as indicated in 958.2(b). These individual components will not be paid for separately as with standard, permanent signals; but will be paid for as a single item for each complete work zone (WZ) setup. Separate item choices are provided that define the number of approaches covered by the complete WZ setup.  
· [bookmark: _Hlk14871554][bookmark: _Hlk20474856]Initial Install - Each Complete Work Zone Setup
· Reset Work – Each Complete Work Zone Setup

(b) Temporary Traffic Control Signals On Pedestal-Mounted Portable Traffic Control Signal Systems.
· Initial Install – Each Device
· Reset Work – Each Device

(c) Temporary Traffic Control Signals On Trailer-Mounted Portable Traffic Control Signal Systems.
Separate item choices are provided that define the configuration of the portable device (arrangement of signal heads, and with/without WZ luminaires)
· Initial Install - Each Device
· Reset Work - Each Device

(d) Temporary Timing Adjustments to Existing Permanent Traffic Signal Controller
This item will perform one (1) intersection timing adjustment, and one (1) intersection restoration to original pre-construction conditions. The item includes all of the detailed work components listed in Section 958.3(e).
· Each Signalized Intersection
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