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DRAFTER’S NOTE: THE CORE TEAM SHOULD REFER TO EPG 616.19.6.3 PRIOR TO COMPLETING THIS JSP.  THIS QUEUE WARNING JSP CAN BE APPLIED SEPARATELY FROM A ZIPPER MERGE ON PROJECTS WHERE SIGNIFICANT QUEUES ARE EXPECTED, BUT CORE TEAMS DO NOT WANT TO IMPLEMENT ZIPPER MERGE MESSAGING.  FOR INSTANCE, IN URBAN AREAS WHERE THREE LANES ARE REDUCED TO TWO LANES IT IS DIFFICULT TO EXPLAIN ZIPPER MERGE PRINCIPLES, BUT CORE TEAMS MAY STILL WANT TO ACTIVELY MESSAGE FOR QUEUES NEAR THE WORK ZONE.

INCLUDE WORK ZONE INTELLIGENT TRANSPORTATION SYSTEM (NJSP1532), WHEN USING THIS JSP.

1.0  General.  The Queue Warning System (QWS) is a portable, automated, real-time Work Zone Intelligent Transportation System (WZITS) subsystem that provides warnings about slow or stopped traffic ahead of motorists approaching queues before and through work zones.

2.0  Description.  This item shall consist of furnishing, installing, relocating, and operating QWS meeting the requirements noted in these provisions.

3.0  System Requirements.

3.1  Devices.  The QWS shall be installed in accordance with these provisions and the project plans. It shall consist of the following items at a minimum.

UPDATE QUANTITIES BASED ON PROJECT NEEDS.  CONFIRM QUANTITIES MATCH THE TOTALS IN THE TABLE IN SECTION 4.2.2.

	Quantity
	Item

	One (1)
	Central computer system in accordance with the Work Zone Intelligent Transportation System (WZITS) provision and this provision.

	FOUR (4)
	Changeable message signs (CMS)

	FOUR (4)
	WZITS Traffic Sensors



3.2  Limits of Service.  The contractor shall provide the services described in this provision over the following limits:

DESCRIBE LIMITS OF COVERAGE FOR ALL SYSTEMS WITHIN THIS PROVISION. (VIDEO SURVEILLANCE, QWS, ETC.)

3.3  Coordination.  The contractor shall coordinate the QWS with a Zipper Merge, where proposed and as directed by the engineer.

4.0  Work Zone Intelligent Transportation System Plan.  In addition to the WZITS Plan required in Sec 616.11 and the WZITS provision, the QWS shall also include the following items:

· The proposed locations of proposed QWS field devices, for each phase of construction.
· A detailed description of the proposed methods of communication between the WZITS Central Computer and the MoDOT TMC’s Advanced Traffic Management System (ATMS) software.

4.1  Data Requirements.

4.1.1  For the purposes of these provisions, speed data shall refer to a 5-minute rolling average speed, where a measured speed reported every 60 seconds is averaged with 60-second average speeds from the previous four (4) minutes.  The system shall use the 5-minute rolling average speed, as described here.

4.1.2  As a minimum requirement, the WZITS Central Computer shall provide the speed for each detector through a web service or XML feed that can be accessed over the internet.  The speed data feed shall conform to the guidelines of the local TMC.

4.1.3  As a minimum requirement, the WZITS Central Computer shall update the speed at most every 60 seconds for each of the individual radar sensors.

QUEUE WARNING SYSTEM DEVICE PAIRS SHOULD BE DEPLOYED WITH THE CMS BOARD BEFORE THE DETECTOR SO MOTORISTS ARE WARNED WELL BEFORE ENCOUNTERING STOPPED TRAFFIC AHEAD.

4.2  System Operation:  The QWS shall be designed and configured to provide QWS technology.  The QWS shall utilize speed thresholds in order to automatically activate and deactivate changeable message sign (CMS) messages, as needed.  The WZS may propose slightly different logic and thresholds, but the thresholds must be approved by the engineer prior to device deployments.

4.2.1  CMS Activation/Deactivation Logic:
The QWS shall use a speed threshold that activates the CMS board.  A higher speed threshold shall be reached before the system is deactivated.  This logic prevents the system from repeatedly deactivating and activating when speeds are close to a single threshold.  The following logic descriptions should be used as a starting point for calibrating the automation of messages for the QWS devices:

· QWS messages shall be activated at upstream QWS CMS when a X minute rolling average speed of less than XX mph is measured.  CMS deactivation only occurs when both QWS Sensors #1 and #2 report a X minute rolling average speed of greater than XX mph.
· If a Zipper Merge system is proposed in these provisions, QWS CMS may be utilized to reinforce the Zipper Merge messaging when the QWS is deactivated.  Activation of the QWS messaging shall override Zipper Merge messaging.
· All other times, the QWS CMS shall display no messages.

4.2.2  QWS Locations and Messaging Plans.

The CMS shall be located in advance of the lane closure as determined by the engineer based upon estimated queue lengths and project geometry.  When the limits of the effective work zone or other conditions introduce significant changes that impact the QWS, the contractor shall adjust the QWS in coordination with the engineer.

Approximate QWS device locations are as follows:

ADJUST DESCRIPTIONS, QUANTITIES, DIRECTIONS, AND MILE MARKERS TO MEET PROJECT NEEDS.  COORDINATE QUANTITIES WITH QUANTITIES LISTED IN THE TABLE IN SECTION 3.1.

	
	Location Description
	NORTHBOUND / EASTBOUND
Mile Marker
	SOUTHBOUND / WESTBOUND
Mile Marker

	QWS Sensor #1
	XXXXX
	XXX.XX
	XXX.XX

	QWS CMS #1
	Upstream of estimated back of maximum queue
	XXX.XX
	XXX.XX

	QWS Sensor #2
	XXXXX
	XXX.XX
	XXX.XX

	QWS CMS #2
	Upstream of estimated back of maximum queue and CMS # 1.
	XXX.XX
	XXX.XX



The contractor shall display no message on the CMS when speed thresholds are not met.  The contractor shall activate and deactivate the messages for the CMS in accordance with the following criteria, unless otherwise revised in the approved WZITS plan or approved by the engineer:

· QWS CMS #1 and #2 located beyond estimated maximum queue length additional queue warning devices should be spaced throughout the expected queue zone with the CMS deployed before the vertical/horizontal curve and the associated detector installed beyond the curve- When activated, CMS #1 and #2 shall display:

Phase 1:  STOPPED TRAFFIC AHEAD | Phase 2:  USE BOTH LANES

5.0  Materials.

5.1  Changeable Message Signs.  The QWS shall utilize MoDOT approved portable CMS in accordance with Missouri Standard Specifications for Highway Construction Sec 616 Temporary Traffic Control and Sec 1063 Temporary Traffic Control Devices and Standard Plans for Highway Construction 616.10. CMS shall be powered as identified in Sec 616.11.

5.1.2  Communication Interface.  Each CMS shall be integrated with a radio/modem and shall operate according to the logic approved within the WZITS Plan.  MoDOT staff must have the ability to override messages displayed on any CMS in the WZITS software.

5.2  Portable Non-Intrusive Traffic Sensors.  The WZITS Traffic Sensors shall be capable of providing average speed data at each location deployed.

5.3  Central Computer.  The central computer shall provide the functionality described below, in addition to requirements of the WZITS provision:

5.3.1  Automated Notifications.
Alerts shall be sent in the event of device failure or traffic delays over 15 minutes.

5.3.2  Data Processing Software.
a) The capability to collect and store WZITS Traffic Sensor data.
b) The capability to compare traffic data collected from WZITS Traffic Sensors to user-defined thresholds and automatically update one or more CMS.

5.3.3  Data Management.
Storage of speed data and CMS message history, as well as appropriate WZITS Traffic Sensor status.

6.0  Basis of Payment.  Payment for furnishing, installing, relocating, operating, maintaining, testing, and monitoring, and removal of the QWS, including CMS boards and all items required for proper operation, will be completely covered by the contract unit price for Item Number 616-99.01, "Queue Warning System," per lump sum. Required static sign assemblies will be included in the cost of 616-10.05 Construction Signs per SF.





