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Webinar & Audio Information
• The call-in phone number is: 1-xxx-xxx-xxxx & enter xxxxxxx# at the prompt

• Participants will be in “Listen Only” mode throughout the webinar

• Please press *0 to speak to an operator for questions regarding audio

• Please call xxx-xxx-xxxx for difficulties with the web or audio application

• This webinar will be recorded

• Presentations will be posted to the I-95 Corridor Coalition website.  

Participants will receive a link to the presentations after they are posted.
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Asking Questions 

•Please pose your questions 

using the chat box

•Questions will be monitored 

then answered by the 

speakers at the end of the 

webinar
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Type your question in the box, then click here
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Welcome
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Welcome & Overview
Denise Markow, PE
I-95 Corridor Coalition

Slow Moving Vehicle Warning System
Amber Reimnitz, PMP
Pennsylvania Turnpike Commission

Connected Work Zone Pilot
Mike Pack
Pennsylvania Turnpike Commission

SPATEL Tool and the Queens Midtown Tunnel
Robert Glantzberg
TRANSCOM

Improving Work Zone Safety and Mobility
Nikola Ivanov, PMP
University of Maryland CATT Lab
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I-95 Corridor Coalition Sponsored Event 

325 Registered

DOTs
Turnpike 

Authorities
MPOs

Federal 
Agencies 

Universities Vendors

37 States
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Who is the I-95 Corridor Coalition? 

6

…a partnership of multi-state, multi-modal public 

agencies working together to create a seamless 

and efficient transportation system

How can we better message TSMO strategies 
Regionally?

April 19, 2018 I-95 Corridor Coalition - Work Zone Webinar

• 16 States and the District of Columbia

• 35% of nation’s VMT (21% of road miles)

• 565 million long-distance (>100 miles) trips annually

• Corridor = third largest economy in world
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Denise Markow, PE

I-95 Corridor Coalition

TSMO Director

Nikola Ivanov, PMP

University of Maryland 

CATT Lab

Deputy Director

Amber Reimnitz, PMP

Pennsylvania Turnpike 

Commission

Sr. Traffic Operations 

Project Manager

Mike Pack

Pennsylvania Turnpike 

Commission

Manager of

Incident Management

and Traffic Operations 
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Introductions

Robert Glantzberg

TRANSCOM

Director of Operations



SLOW MOVING 
VEHICLE WARNING SYSTEM

Amber Reimnitz, PMP
Pennsylvania Turnpike Commission
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SLOW MOVING VEHICLE WARNING SYSTEM

AMBER REIMNITZ, PMP

717-831-7267

areimnit@paturnpike.com

mailto:areimnit@paturnpike.com


ABOUT THE PA TURNPIKE

• Miles – 552

• Vehicles/year – 198,536,011

• Vehicles/day – 543,943

• Interchanges – 80 (68 Toll locations)

• Characteristics – 4 lane moving to 6 lanes along I-76/I-276/I-476

• Tunnels – 5; 2 lanes/tube – 2 tubes/tunnel
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NEED

• High number of accidents within our long term work zones

• High percentage were classified as rear-end collisions 

• Extremely high rate of Truck Mounted Attenuators struck

• Long term construction projects with lane restrictions range 
from 18 months – 36 months

• Extended construction duration = decreased driver awareness 

• Excessive speeding within work zones
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STATISTICAL DATA

• PTC Work Zone Crash Data (FY12-FY17)
• 284 Total Crashes

• 29% Rear-end Crashes

• PTC Crash Cluster Data (2012-2014)
• 20 Crash Clusters

• 5% Potential Connection to Work Zones

• FY14-FY17 Attenuator Hits - 76 Total Crashes
• 16% Moving Operations

• 43% Stationary Operations

• 41% During Work Zone Set Up / Removal Operations
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TIMING

13

January 2016 Initiated Scope of Work for a study for the feasibility 
of Smart Construction Vehicle Entrance utilizing 
actuated notifications

February 2017 Notice to Proceed to start on a Concept of 
Operations and pilot design

June 2017 Finalized Concept of Operations

June 20, 2017 Documented proof of accident involving a 
construction vehicle exiting highway into 
construction entrance being struck by a Tractor 
Trailer

April 19, 2018



TOTAL RECONSTRUCTION A31 -A38

• 6 lane widening along I-476

• NTP: November 2017

• Completion: November 2020

• Cost: $224,929,880

April 19, 2018 14



MPT STAGE 1 – SHOULDER RECONSTRUCTION

April 19, 2018 15

Traffic experiences reduced lane widths. 

Trucks/Buses Right Lane Only.

Construction Entrances are from the Right Lane.



MPT STAGE 2 – TRAFFIC INSIDE LANES

April 19, 2018 16

Construction Entrances are from the Right Lane.
Barrier is in place for the length of the project, 7 miles.
No restrictions



MPT STAGE 3 – TRAFFIC OUTSIDE LANES

April 19, 2018 17

Trucks/Buses Left Lane Only.
Construction Entrances are from the Left Lane.



SPECIFICATION REQUIREMENTS

• System to be completely localized 

• System will be relocated with each construction stage – 3 stages

• Components:

• Detection zone 1 &2 – Mainline traffic
• If speed > 10 mph less than posted speed – activate warning message

• Activation: Fully configurable
• Vehicle exiting the Mainline into construction area – 60 sec
• Vehicle entering the Mainline from construction area – 120 sec
• Fob remote activation – 120 sec 

• System must be repaired & operational within 24 hours of notice of 
error/damage/issues
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Roadside Detectors Programmable Logic Controllers PCMS

Wireless Communications Fob Remote Transmitter



STANDARD LAYOUT – CONSTRUCTION ACCESS

19

Takeaway: System layout fit 
within existing MPT 

standards
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STANDARD LAYOUT WITH EMERGENCY PULL OFF

Additional Signage for the 
system to compete with
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VENDOR SUBMISSION - LAYOUT
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STANDARD LAYOUT COMMUNICATION SCHEMATIC

22

Basic layout 
showing all 

detections going 
directly to the 

PLC
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VENDOR SUBMISSION – COMMUNICATION SCHEMATIC

23

Vendor shows the PLC being at 
the PCMS vs Detector
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VENDOR SUBMISSION – CONTROL LOGIC

24

Proof of 
concept 
works 

through the 
logic

April 19, 2018

Power On

Display default message

Display SMV message, t1 = 60 sec

Display SMV message, t2 = 120 sec

Display SMV message, t2 = 120 sec

SMV : Q1 
or Q2?

SMV : Q3?

Remote 
Active?

T1, T2 
Clear?

Yes

No

Yes

Yes

Yes

No

No

No



EVALUATION

• Reports
• Usage Report (activations)
• System Downtime Report
• Maintenance Report
• Crashes

• Analysis
• Overall effectiveness (stakeholder input)
• Cost – Bid price was $1.5Millon over 36 months; $2,777/mo./entrance
• Effect on the number of crashes involving slow moving vehicles and general 

traffic flow
• Compare crash history of A26-A31 Total Reconstruction

• Final Recommendations
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QUESTIONS?

AMBER REIMNITZ, PMP

717-831-7267

areimnit@paturnpike.com

mailto:areimnit@paturnpike.com


CONNECTED WORK ZONE 
PILOT
Mike Pack

Pennsylvania Turnpike Commission
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PA Turnpike Commission

Connected Work Zone Pi lot

Michael Pack
Manager of

Incident Management
and Traffic Operations



Agenda

•PA Turnpike CAV Roadmap

•Connected Work Zone Pilot

•Next Steps

1



• Project executed February 2016

• Prime – AECOM
• Subs – Information Logistics and TTI

• Roadmap Tasks:
• Research current standards and best practices

• Identify potential projects for short/mid/long term

• Align with capabilities of PTC infrastructure readiness, planned projects, and 
in-house capabilities

• Develop Implementation plan, starting with a “Quick Win” project

• Roadmap completed April 2017

• Executed CV pilot project in January

30

PA Turnp ike  CAV Roadmap



• Refine operational vision and proposed 
focus areas

• Identify foundational needs  

• Identify short-term pilot projects

• Plan for future projects

• Develop an operations and 
maintenance strategy for applications

31

CAV Foundat iona l  Needs

Policy and 
Business

Workforce

IT/ 
Communications

/ Security

Infrastructure

Outreach and 
Collaboration

Other
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Connected  vs  Autonomous

Figure 1. What are Connected and Automated Vehicles?



App l icat ion  Pr ior it ies

33

Short-Term  
0-4 Years  ▼ 

Mid-Term 
4-10 Years  ▼ 

Long-Term 
Beyond 10 Years  ▼ 

• Warnings about Upcoming Work 
Zone (Work Zone Safety) 

• Advanced Traveler Information 
Systems (Traveler Information) 

• Incident Scene Work Zone Alerts 
for Drivers and Workers (Traffic 
Incident Management) 

• Electronic Toll Collection (Tolling) 

• Reduced Speed Zone 
Warning/Lane Closure (Work 
Zone Safety) 

• Traveler Information-Smart 
Parking (Traveler Information) 

• Curve Speed Warning (Roadway 
Safety) 

• Spot Weather Impact Warning 
(Road Weather Safety) 

• Incident Scene Pre-Arrival 
Staging Guidance for Emergency 
Responders (Traffic Incident 
Management) 

• Road Weather Information for 
Maintenance and Fleet 
Management Systems (Road 
Weather Safety) 

• Variable Speed Limits for 
Weather-Responsive Traffic 
Management (Road Weather 
Safety) 

• Road Weather Motorist Alert 
and Warning (Road Weather 
Safety) 

• In-Vehicle Signage (Traveler 
Information) 

• Queue Warning (Roadway 
Safety) 

• Warnings about Hazards in a 
Work Zone (Work Zone Safety) 

• Speed Harmonization (SPD-
HARM) (Traffic Network) 

• Road Use Charging (Congestion 
Pricing) 

• Vehicle Data for Traffic 
Operations (Traffic Network) 

• Performance Monitoring and 
Planning (Traffic Network) 

• Enhanced Maintenance Decision 
Support System (Traffic Network) 

• Advanced Automatic Crash 
Notification Relay (EVAC) (Traffic 
Incident Management) 

• Road Weather Information and 
Routing Support for Emergency 
Responders (Traffic Incident 
Management) 

 



Short  Term Pro jects  – Qu ick  Wins
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Why start  with  Work Zone  P i lot?

Connected WZ Goal – Reduce WZ Crashes 
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Why start  with  Work Zone  P i lot?

Connected WZ Goal – Reduce Truck Mounted Attenuator Hits 
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Why start  with  Work Zone  P i lot?

• Work zones present significant 
safety and capacity issues
• Average 275 WZ accidents / year
• Average 20 TMA hits / year

• Contributing factors
• Speed 
• Distracted Driving
• Aggressive Driving
• Under the influence
• Ignore Work Zone signs
“D” Drivers



• Project Objectives
• Communicate work zone information from 

PTC Maintenance Vehicle via DSRC 

• Communicate work zone information from 
PTC Maintenance Vehicle to Waze 

• Install and Operate On Board Unit (OBU) on 
PTC Maintenance Vehicle in typical 
operational environment – no interaction 
needed from Operator

• Operational Scenarios
• Stationary work zone

• Short duration work zone 

• Mobile work zone

1

Pro ject  Overv iew

Project Team
Prime – Gannett Fleming
Subs – Iteris; Information Logistics



• Cohda MK5 OBU 
• Communicate with other road users

• Cohda MK5 OBU firmware (Significant 
modifications)
• Developed to generate and process work zone messages

• Cisco IR809 router (No modifications)
• Connects the OBU to the PTC server

• PTC Server (Minor modifications)
• Enhanced to provide customized messages for retrieval 

by Waze

• Waze service and smartphone application (No 
modifications)
• Waze will need to poll more frequently

39

System Des ign  – Components
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System Arch itecture



• Cohda OBU, Cisco router, and associated 
antennas will be installed on a truck 
mounted attenuator (TMA) maintenance 
vehicle

• The OBU will transmit work zone 
messages structured as Traveler 
Information Messages and Basic Safety 
Messages (BSMs)

• The OBU will also accept BSMs from 
other nearby OBUs and keep count of 
DSRC-capable devices on the Turnpike 
that communicate with the PTC 
maintenance vehicle

41

System Des ign  – PTC  Maintenance  Veh ic le
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System Des ign  – Messag ing



• The OBU will transmit work zone messages structured as Traveler 
Information Messages and Basic Safety Messages (BSMs)

WORK ZONE ON PENN TURNPIKE
MOBILE WORK ZONE ON PENN TURNPIKE AHEAD

• Lane-specific messages will not be transmitted during pilot due to 
unknown accuracy

• The OBU will also accept BSMs from other nearby OBUs and keep 
count of DSRC-capable devices on the Turnpike that communicate 
with the PA Turnpike Commission maintenance vehicle

43

System Des ign  – Messag ing



• PTC is a Connected Citizens Partner

• The server will be enhanced to process 
customized work zone messages sent by PTC 
maintenance vehicle OBU and router

• Waze has a new moving vehicle feed which 
may be used in this pilot

• Waze will poll the server every 1 - 10 seconds

44

System Des ign  – Server  and  Waze  Serv ices



• Evaluation period will be mid-July to November

• Evaluation team will have OBU-equipped vehicle and will drive 
through each operational scenario multiple times

• Evaluation team will note:
• Traffic conditions/congestion

• Roadway characteristics – vertical/horizontal curvature

• Lane/shoulder position of maintenance vehicle

• Speed

• Weather conditions

• Vegetation/bridges/roadway environment

• Potential occlusion/obstructions

• Etc.
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Eva luat ion  P lan
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Eva luat ion  Metr ics



•Consideration was given to using a Roadside Unit (RSU) 
in place of the OBU for stationary work zone

•Consideration was also given to processing messages 
with the Cisco router instead of the OBU

47

Alternat ive  Des ign  Cons iderat ions



• System go-live by mid-July
• Software / Firmware development
• Traveler Information Application Integration
• Vehicle installation

• System Integration and Testing

• Evaluate
• July through November

48

P i lot  Schedu le
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CV Next  Steps

• Developing DSRC architecture and  
Specification

• Potential short-term DSRC 
Installations
• Interchanges
• Mainline curves and Interchange Ramps
• Tunnels
• Traffic Count Stations
• Weather “Hot Spots”

• IT Unit purchased DSRC units to 
configure / test



50

DSRC Long  Term Arch itecture  Concept



Questions??

Michael Pack
mpack@paturnpike.com

717-831-7659

mailto:mpack@paturnpike.com


SPATEL TOOL AND THE QUEENS 
MIDTOWN TUNNEL

Robert Glantzberg
TRANSCOM
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TRANSCOM’s SPATEL 
Tool and the QMT

I-95 Corridor 
Coalition’s Work 

Zone Webinar



TRANSCOM

• TRANSCOM is a 
coalition of 16 
transportation and 
public safety agencies 
in the New York – New 
Jersey – Connecticut 
metropolitan region. It 
was created in 1986 to 
provide a cooperative, 
coordinated approach 
to regional 
transportation 
management.
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Mission

• TRANSCOM improves the mobility and safety of the traveling public 
by supporting its member agencies through interagency 
communication and the enhanced utilization of their existing 
traffic and transportation management systems. Further, as 
additional systems become available, TRANSCOM is a forum for 
ensuring that they are implemented in a coordinated manner.
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TRANSCOM’s 
SPATEL System

• Selected 

• Priorities 

• Applied 

• To 

• Evaluated 

• Links

The Links 
(to be evaluated)
• TRANSCOM’s TI-MED System: Traffic 

Information – Measured, Evaluated, 
Distributed

• Formerly was known as TRANSMIT 
(readers in NY and NJ)

• BlueTooth (multiple providers; readers in NY 
and NJ)

• HERE (NY/NJ/CT – statewide; Surrounding 
Philadelphia/Northern DE)

• INRIX (NJ, Philly. NYC soon)

• NJ Turnpike’s Puck System

• Capable of supporting other technologies
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Queens 
Midtown 
Tunnel
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Sandy and the QMT

• October 2012 – 12 million gallons of corrosive water 
flooded the two tunnel tubes

• Need to replace the tunnel electrical system, 
monitoring and control systems, and the drainage 
and fire standpipe system.

• Contractors are also performing tunnel civil and 
structural improvements; 

• Installing new LED lights and emergency way-finding 
safety lights; 

• Replacing tunnel wall tiles, ceiling finishes, curbs and 
gutters, catwalks and duct banks, and repaving 
tunnel roadways. 

• General work schedule: (1 tube closed; 2 way traffic 
in open tube – trucks banned)

• Monday thru Thursday 9pm to 6am 

• 10pm Friday’s thru 5am Monday’s
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Pre-Construction

I-95 Corridor Coalition - Work Zone Webinar
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QMT 1 LANE OPEN
10PM FRI-5AM MON

EXPECT MAJOR DELAYS



QMT 1 LANE OPEN
10PM FRI-5AM MON

TRUCKS BANNED



Monitoring Tools
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TRANSCOM Data Fusion Engine (DFE)
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DFE 
System

• CCTVs – nearly 3k
• Viewable on map
• Standalone viewer
• Videowall

• VMS
• Can see real-time messages from NY State DOT, NY State Thruway, CT 

DOT (more to come)
• Includes real-time and historical - Highway AND transit related incidents, active

AND planned construction and special events (Dec 2011-present)
• In a query-able list
• On a map
• OR combined

• SPATEL System (Travel Times) – (January 2014-present)
• Tabular dashboard
• Graphically on map
• Variety of reports

• Real-Time Transit Map
• 3 Commuter Systems (MTA’s Metro-North and Long Island Railroad; NJ 

Transit Rail)
• MTA NYC Subway
• NJ Transit Bus
• MTA NYC Transit Bus (soon)

• Planning Tools
• Kitchen Sink (coming soon)

BOLD = Utilized feature during incident management
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During Construction
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QMT 1 LANE OPEN
UNTIL 5AM MON

EXPECT MAJOR DELAYS



QMT 1 LANE OPEN
UNTIL 5AM MON
TRUCKS BANNED
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What’s 
on the 
Boards?
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The Dashboard
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A 1 Mile Trip at …..

I-95 Corridor Coalition - Work Zone Webinar

Mph Time (Minutes)

7 8.571428571

6 10

5 12

4 15

3 20

2 30

1 60
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2.2 mph for 1 mile trip = 27 minutes 
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1.2 mph for 1 mile trip = 49 minutes
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When there are Significant 
Delays ….

I-95 Corridor Coalition - Work Zone Webinar
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QMT 1 LANE OPEN
USE ALTERNATE ROUTE

MAJOR DELAYS



QMT 1 LANE OPEN
TRUCKS BANNED
MAJOR DELAYS



Work in the North Tube is largely completed, while restoration in the South Tube is well underway. This 
project is scheduled for completion in 2018.

I-95 Corridor Coalition - Work Zone Webinar

Work in the North Tube is largely completed, 

while restoration in the South Tube is well 

underway. This project is scheduled for 

completion in 2018.
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IMPROVING WORK ZONE SAFETY 
AND MOBILITY

Nikola Ivanov
University of Maryland CATT Lab 
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Improving Work Zone Safety and Mobility

www.cattlab.umd.edu



Background

Motivation
Compliance with Final Rule on Work Zone Safety and Mobility

Funding
In 2013 MD SHA and FHWA funded a project to develop a real 
time performance monitoring tool for work zones using INRIX 
probe vehicle data and event data.
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Context

Probe Analytics
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Data Sources and Key Definitions

Queue/Bottleneck

Roadway

Work Zone

Work Area

Upstream Downstream

Work Zone

User Delay Cost (UDC)

Calculated using: 
• ADT (AADT with adjustment factor)
• Passenger/commercial vehicle percentages
• Speed reduction factor
• Delay

• Active work zone information provided by 
SHA CHART system in real-time.

• Probe vehicle speed information from 
INRIX.
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Audience and Goals

• Audience: Project Engineers and Managers
• Goals:

• Real time performance
• Alerts when thresholds exceeded
• Potential actions based on identified 

performance

• Audience: Public Relations
• Goals:

• Real time and historical performance
• Responding to complaints and inquiries

• Audience: Planners and Decision Makers
• Goals:

• Closure costs
• Review of previous performance Individual work zone performance

Corridor performance

Regional performance
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Work Zone Dashboard

Overview

List

Critical

Map Delay



Overview List
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Work Zone Dashboard



Critical Work Zones
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Critical Work Zone Parameters
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Work Zone Dashboard



User Delay Cost Information
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UDC Options and Corridor Selection
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Work Zone Dashboard



Map Layers and Options
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Individual Work Zone Profile

Map

L
a
n
e
s

Performance 
Charts

Delay

Settings



Settings and Map
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Lane Profile

Segment Speeds

Live CCTV & DMS

Bottlenecks & Nearby Events
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Individual Work Zone Profile



Performance Charts
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Performance Charts

101



Adjusting Parameters
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Filtering Results

103



Individual Work Zone UDC
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Work Zone Alerts
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Work Zone Alerts
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– Emergency roadwork cccurred on October 29, 2016 at 
around 4:30 AM

– Located on I-70 West, past Exit 80 - MD 32 Sykesville 
Rd

– All lanes were closed in the WB direction for extended 
period of time

› Background…

Further Analysis of Impacts –After Action Reviews (AARs)

Bottlenecks
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Trend Map –Congestion Over Time
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Congestion Scan –Comparison to Previous Week

October 22, 2016 October 29, 2016
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User Delay Cost Incurred

Assuming an Average Value of time of:
$16.79 per hour (Passenger Vehicles)

$86.81 per hour (Commercial Vehicles)

(NOTE: User Delay is calculated any time speeds fall below free-flow)
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User Delay Cost Incurred

Normal Saturday   
= $6k - $7k

Oct. 29th Saturday 
= ~$77k            

Worse than Friday 
the day before!
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Nikola Ivanov 

http://cattlab.umd.edu

ivanovn@umd.edu
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Questions?

April 19, 2018 I-95 Corridor Coalition - Work Zone Webinar

➢ Remaining Questions from the CHAT Box

Now that you have heard the presentations-
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Wrap Up
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Contact Information
• Denise Markow, PE, I-95 Corridor Coalition, TSMO Director

dmarkow@i95coalition.org, 301-789-9088

• Amber Reimnitz, PMP, Pennsylvania Turnpike Commission, Sr. Traffic Operations Project Manager

areimnit@paturnpike.com

• Mike Pack, Pennsylvania Turnpike Commission, Manager of Incident Management and Traffic Operations 

mpack@paturnpike.com

• Robert Glantzberg, TRANSCOM, Director of Operations

glantzberg@xcm.org

• Nikola Ivanov, PMP, University of Maryland CATT Lab, Deputy Director

ivanovn@umd.edu
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Thank You!
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