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Smarter Work Zones
A INTRODUCTION AND TODAY’S SPEAKERS
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o

Todd Peterson, P.E., PTOE
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Massachusetts DOT




Smarter Work Zones (SWZ) Webinar Series

« This is the twelfth in a series of monthly SWZ webinars

« Topics based on what matters most to you!

* Previous Webinar topics include:

Corridor-Based and Program-Based Project Coordination

Queue Warning Systems

Variable Speed Limits

Dynamic Lane Merge

Work Zone Project Coordination Guide and Examples

Integrating Project Coordination & Technology Applications: lowa DOT
Lane Closure and Permitting Systems

« Recordings and materials for previous webinars are available on The National Work
Zone Safety Information Clearinghouse website:
https://www.workzonesafety.org/swz/webinars

e Coming Up:

Webinar #13: Implementing Work Zone ITS Applications: Procurement
Wednesday, May 11, 1:00-2:30pm EDT



https://www.workzonesafety.org/swz/webinars

Purpose of Today’s Webinar

Discuss Massachusetts DOT (MassDOT’s) implementation of
Technology Applications using the Work Zone Intelligent
Transportation Systems (ITS) Implementation Guide.

Topics include:

1. SWZ Technology Application Initiative

- Show how the SWZ Technology Application initiative can be used by agencies to enhance
their current work zone management practices

2. SWZ Real-World Example

— Provide a real-world example of how MassDOT implemented Technology Applications
using the Work Zone ITS Implementation Guide (FHWA-HOP-14-008).




Smarter Work Zones
SWZ OVERVIEW &
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What are Smarter Work Zones (SWZ)?

Innovative strategies designed to optimize work zone safety
and mobllity

« Policies and practices used to incrementally and
continuously improve WZ operations

« Tools to reduce WZ crashes and delays
» Tools to enhance WZ management strategies




Two ldentified SWZ Initiatives:

Project Coordination

I

Coordination within a single project and/or among
multiple projects within a corridor, network, or region, and
possibly across agency jurisdictions

Technology Application

Deployment of Intelligent Transportation Systems (ITS)
for dynamic management of work zone traffic impacts,
such as queue and speed management

Today’s Focus of Discussion




Technology Application — What is 1t?

Deployment of ITS for dynamic management of work zone
traffic impacts, such as queue and speed management to
provide actionable information to drivers and traffic

managers.
Capabilities include:
« Improving driver awareness

* Providing dynamic and
actionable guidance to drivers

« Enhancing tools for on-site
traffic management




SWZ Technology Application Goals:

Goal 1A

By December 2016, 35 State DOTs have implemented
business processes for work zone ITS technologies as
identified in the Work Zone ITS Implementation Guide

« What does this mean?

— Well-documented agency policies and processes to
streamline consideration and use of work zone ITS
technologies to minimize traffic impacts
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SWZ Technology Application Goals:

Goal 1B

By December 2016, 35 State DOTs have utilized at least
one work zone ITS technology application for dynamic
management of work zone impacts

« What does this mean?

— Consideration of the six step process explained in the WZ ITS
Implementation guide to plan and implement ITS strategies

— Identify and use ITS strategies such as speed and/or queue
management on at least one project for dynamic
management of work zone impacts

11



Work Zone ITS Implementation Guide

* Provide guidance on implementing ITS in work zones to
assist public agencies, design and construction firms,
and industry stakeholders

* Presented through a 6-step Systems Engineering
Approach to WZ ITS implementation

* Available for download at:
http://ops.fhwa.dot.gov/
publications/fhwahop14008/index.htm

12



http://ops.fhwa.dot.gov/publications/fhwahop14008/index.htm

Smarter Work Zones
MASSDOT’S INTEGRATION OF
W\ TECHNOLOGY APPLICATIONS

B34
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Presentation Overview

« Highlight existing practices, define goals, and develop
Implementation plan

 Introduce new Work Flow Process

— Design Standards (Steps 1-4)

— Overview of SOP for contractors (Steps 5-7)
« Technology applications lessons learned

14



Technology Applications: Existing Practices

MassDOT has used Work Zone ITS
applications on 12 projects to date

Monitoring traffic conditions and providing real-
time feedback helps to lessen driver frustration
about travel conditions

MassDOT's Real-Time Traffic Monitoring
System specification is a “living document”

Sharing SWZ system access/data with partner
agencies improves network mobility and
credibility for project delivery

15



Technology Applications: MassDOT Goals

* Demonstration Phase

S = DI - Multiple project

experience

* Institutionalized

2B =DI@EM - Published standard

procedures

Goal: Develop Standard Operating Procedures for
planning, design and construction

16



Technology Applications: How to Achieve Goals

Need SWZ design standards to help consultants understand
Concept of Operations

Update SWZ specifications for each application to define
stand-alone requirements to aid consultants for future projects

Create SOP for Contractors to understand
expectations for use of work zone ITS

Want a process to evaluate real-time data
captured and generate work zone capacity
values

Source: http://blog.commlabindia.com
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Technology Applications: Implementation Plan
(1 of 2)

Initial Focus

Use existing SWZ experience and the
Work Zone ITS Implementation
Guide to develop design standards

Update SWZ applications matrix and scoring
criteria to reflect Massachusetts experience

Use current specifications and Guide to develop SOP for
contractors who bid on SWZ systems

Provide training workshop on SWZ systems

18



Technology Applications: Implementation Plan
(2 of 2)

Long-Range Focus

« Develop stand-alone Concept of Operations
« Configure SWZ specifications into a “plug and play” format
« Build data warehouse module to capture real-time SWZ data

* Develop real-time data dashboard to evaluate performance

TARGET

19




Technology Applications: Where are we?

Completed: “MassDOT Smart Work Zone Design Standards in

December 2015*
Completed: “MassDOT Smart Work Zone Standard Operating

Procedures in December 2015*

Completed: “MassDOT Work

WHAT S

Zone ITS Applications
Evaluating: “MassDOT

Scoring Criteria for Work Zone
ITS”

In-Progress: New Concept of

WHAT

Operations document

e: freefuncheapnyc.com

*Updated in Feb. 2016
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Technology Applications: Work Flow Process (1 of 2)

US Deporiment of Tonsportation
Federal Highway Administration

Work Zone Intelligent
Transportation Systems

FHWA Work Zone Intelligent L)
Transportation Systems
Implementation Guide: Six-Step
Process

Source: FHWA

STEP 1 STEP 2 STEP 3 STEP 4 STEP 5 STEP 6

Assessment Concept Detailed Procurement System System
of Needs Development System Deployment Operation,
and Feasibility = Planning Maintenance,
) and and
Design Evaluation

. ? 5 : - Il
Flgure 4. Overview of the lmplementatlon process. SNCe: Bt
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Technology Applications: Work Flow Process (2 of 2)

MassDOT's
Smart Work Zone
[/-Step Process

0

e Assessment of SWZ Needs

Planning SWZ Applications

e Layout and Design SWZ

Define SWZ Specifications

Deploy, Calibrate and Test SWZ

Operate and Maintain SWZ

Evaluate SWZ Data

AININ SN SN IS SN N
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Step 1: Assessment of SWZ Need (1 of 2)
[ Ask

Key Questions

« Who are we trying to help with use of ITS in the
work zone?

Source: Clker.com

 How to best assess the expected work zone impacts and then
determine what the issues/needs are?

« What are the goals of the project and how can SWZ
applications be leveraged to support those goals?

« Who are the stakeholders that warrant involvement in the
development of a SWZ to support the TMP?

23




Step 1: Assessment of SWZ Need (2 of 2)

Mobility Applications

Notification to
motorist on work
zone operations

Minimize project
congestion through
traffic diversion

Providing real-time
travel or delay times

Dynamic lane merge

Safety Applications

Warn motorists of
stopped or slowed
traffic

Excessive speed
warnings

Vehicle exit/entry or
clearance restriction
notifications

Protect workers from
vehicle intrusions

Planning and
Monitoring
Applications

Video surveillance

Develop real-time
performance reports

Data-driven
enforcement patrols

Refine allowable
work hours

Evaluate throughput
capacity

24



Step 1: Defining Specific Project Needs

MassDOT's Work Zone Transportation Management
Procedures require that projects categorized at Impact
Levels 3 or 4 shall include an ITS Monitoring Plan (IMP)

Impact Levels 1 & 2 may utilize work zone ITS devices

Mobility Functions Safe;ty Planning & Monitoring Functions
Functions
, Extent of Travel Time Alternate . . Site Approach .
rnzojjé:: ITS and Delay Route Cs\?agrisi:on S r\\//éoillelzgnce Traffic Traffic ICE:at??nCaI:[[)e/

P Coverage Notifications Advisory 9 u Data Data S
Level1& 2  Work site O O - O O O
Level 3 Work site & v v 0 v v 0 v

vicinity

Level 4 & Work site,
Significant  vicinity & v v v v v v 4
Projects approaches

v'= Recommended for all O = Recommended for some cases
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Step 2: Planning SWZ Applications

 What is the overall work zone ITS concept of
operations?

« Define expected system operation
* Define data flow between system components
* Define how the system will be managed

Verification and

o Validation o’m"‘

Maintenance
Defininon \  ReaUicements Verlheamion
Architecture ond Validotion
Detailed o b Project

and
Design Verification Test and

lmmplermnenianon
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Step 2: Work Zone ITS Components

e Detection and
Dissemination Surveillance
Cutlets Equipment

¥

n—3—-g—

Conlractor, MassDOT Intemeat Cantral Processing Ancillary
Wb Interface =ystem Systems
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Step 2: Project Scoring Criteria (1 of 4)

Massachusetis Department of Transportation
Highway Division

;> massDOT

MassDOT Scoring Criteria for Work Zone ITS

MassDOT Project Location:

Project #

Base Criteria — Existing Conditions

n/A

+ AM Peak Hour Congestion [ Yes - Mo ] (*ifyes estimated duration)

* PM Peak Hour Congestion [ Yes - No ] (*if yes estimated duration)

« Congestion in both AM & PM | Yes Mo | (*if yes estimated duration)

Factor 1 — Impacts on ¥: Setup or Recurring Short

£

« Maintain existing cross-section (0 points)

« Loss of full shoulder (1 point)

« Narrowed travel lanes (3 points)

« Loss of travel lane (6 points)

« Loss of multiple travel lanes (10 points)

Factor 2 — Duration of work zone: Long-term stationary work will have a duration of:

i
]
7l

* > 2 years (8 points)

+ >1 year (6 points)

+ 6-12 months (4 points)

+ < 6 months (1 points)

Factor 3 — Availability of Alternate Routes for detour or diversion of traffic:

£

« No viable alternate routes (4 points)

« Alternate route with nominal capacity avaiable (2 points)

« Alternate route with spare capacity available (1 points)

« Sgyeral alternate routes available with spare capacity (0 points)

Factor 4 — Queuing - Anticipated duration of Work Zone Queueing above recurring peak hour
|conditions are estimated to be:

Score

+ > 4 hours per day (10 points)

* 2 to 4 hours per day (7 points)

+ 1-2 hours per day (5 points)

+ < 1 hour per day (3 points)

Factor 5 — Delay Time (Average Delay of vehicles above and beyond existing conditions) Note:
use MassDOT WZ Delay Form

£

« Delays in excess of 30 minutes for a duration at least 2 hours (10 points)

February 2016

P Y¥massDOT

I Massachusetts Department of Transportation
Highway Division

MassDOT Scoring Criteria for Work Zone ITS

MassDOT Project Location:

Project #

« Delays of between 20 to 30 minutes for a duration of 1 hour or more (5 points)

« Delays in between 12 to 20 minutes for a duration of 1 hour or more (2 points)

« Delays less than 12 minutes (0 points)

Factor 6 — Commercial Motor Vehicle Traffic Impacts:

I
2
B

* Percent Heavy Vehicles >10% (6 points)

= Percent Heavy Vehicles 5 -10% (3 points)

* Percent Heavy Vehicles <5% (1 point)

Factor 7 — Impacts of Specific Issues (Based on Judgement: No Impact =0 / Impact = 1)

« Existing Crash History within the Work Zone limits

« Traffic Speed Variability

« Increased travel time or restricted access to regional traffic generators

« Unusual or Unpredictable Weather Patterns Such as Snow, lce, and Fog

o|le|e|e

o F ly Changing Oy Ci for Traffic

* Merging Conflicts and Hazards At Work Zone Tapers

sComplex Traffic Control Layout with Multiple Access Points (i.e. Ramps or Side Streats)

« Construction Vehicle Entry/Exit Speed Differential Relative to Traffic

« Limited offset to median or roadside barrier/guardrail

c|le|la|le|le

« Lane Diversions - Use of Highway Crossover or Center Waork Zone

If the total score is:

o

* 30— [TS is likely to provide significant benefits relative to costs for procurement

« =10 and <30 — ITS may provide some benefits and should be considered as a treatment to
mitigate impacts

* <10 — TS may not provide enough benefit as a treatment to justify the associated costs

February 2016

~aon =

<er,.

o
i
&
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Step 2: Project Scoring Criteria (2 of 4)

Base Criteria — Existing Conditions

* AM Peak Hour Congestion [ Yes - No ] (*if yes estimated duration)
* PM Peak Hour Congestion [ Yes - No ] (*if yes estimated duration)
» Congestion in bothAM & PM [ Yes - No ] (*if yes estimated duration)

Factor 1 — Impacts on Roadway Geometry: Permanent Setup or Recurring Short Duration
* Maintain existing cross-section (0 points)
* Loss of full shoulder (1 point)
* Narrowed travel lanes (3 points)
* Loss of travel lane (6 points)

* Loss of multiple travel lanes (10 points)
Factor 2 — Duration of work zone: Long-term stationary work will have a duration of:

* < 6 months (1 points)
* 6 - 12 months (4 points)
* > 1 year (6 points)

+ > 2 years (8 points)
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Step 2: Project Scoring Criteria (3 of 4)

Factor 3 — Availability of Alternate Routes for detour or diversion of traffic:

» Several alternate routes available with spare capacity (0 points)
* Alternate route with spare capacity available (1 points)
* Alternate route with nominal capacity available (2 points)

* No viable alternate routes (4 points)

Factor 4 — Queuing - Anticipated duration of Work Zone Queueing above recurring peak hour conditions are
estimated to be:

* < 1 hour per day (3 points)

* 1-2 hours per day (5 points)

» 2 to 4 hours per day (7 points)
* > 4 hours per day (10 points)

Factor 5 — Delay Time (Average Delay of vehicles above and beyond existing conditions)
Note: use MassDOT WZ Delay Form

* Delays less than 12 minutes (0 points)
* Delays in between 12 to 20 minutes for a duration of 1 hour or more (2 points)
* Delays of between 20 to 30 minutes for a duration of 1 hour or more (5 points)

* Delays in excess of 30 minutes for a duration at least 2 hours (10 points)
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Step 2: Project Scoring Criteria (4 of 4)

Factor 6 — Commercial Motor Vehicle Traffic Impacts:

* Percent Heavy Vehicles <5% (1 point)
* Percent Heavy Vehicles 5 -10% (3 points)
* Percent Heavy Vehicles >10% (6 points)

Factor 7 — Impacts of Specific Issues (Based on Judgement: No Impact =0 /Impact = 1)

* Existing Crash History within the Work Zone limits

* Traffic Speed Variability

* Increased travel time or restricted access to regional traffic generators

* Unusual or Unpredictable Weather Patterns Such as Snow, Ice, and Fog

* Frequently Changing Operating Conditions for Traffic

» Merging Conflicts and Hazards At Work Zone Tapers

» Complex Traffic Control Layout with Multiple Access Points (i.e. Ramps or Side Streets)
» Construction Vehicle Entry/Exit Speed Differential Relative to Traffic

* Limited offset to median or roadside barrier/guardrail

* Lane Diversions - Use of Highway Crossover or Center Work Zone

Total Project Score

If the total score is:
* 230 — ITS is likely to provide significant benefits relative to costs for procurement
* 210 and <30 — ITS may provide some benefits and should be considered as a treatment to mitigate impacts

* <10 — ITS may not provide enough benefit as a treatment to justify the associated costs
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Step 2: Work Zone ITS Applications (1 of 3)

massDOT
Critical Project Characteristics

Frequent planned lane clozures are expectad, which will create queues that cause high speed
queued and ching traffic

Matrix of the different et gt eieeontemirrieer S A

Trawel times and delays through the work 2one will be highly varisble and realtime information can
improve pre-trip and real-time rowbe choice, departure time, and possibly mode chaice decsions

types of WZ ITS e

Hawing 30 eperatar able to view an the project bringing.
the site will reduce incident du L4
Alang-term lane dasune will creste 3 wc condition that is very close to 1.0, and improved flaw rates
- - through the lane clazure could reduce t wauld form, arr " - -
significanthy when a quews did form
Th ntial o the wark 2one Into upstream interchanges or
o d nd
umequal tiization of all lanes, ofthe use of quewse o o .

storage would reduce that probability of salllback candtions.

Wiork activities wil frequently occur fr which kower speed limits woukd be beneficial to have ana

on the Critical Project  ====s=ssmemss - -

Fraffic. d

praject vary ¥ peak
m-dmmdmdm:ﬂﬂmwhwdﬂ o

A& reduced speed jand thus speed limit] is beliewed to be necessany because of work zone hazards

Characteristics - ;

sides, .
Access to and from the work space ocours directly from the travel lanes .
A high number wehicie wiork space will be required during the
Froject
The location and design of the access paints could create confusion fior motorsts (Le., acoess to the o .
‘waork space looks like an exit ramp and is near an exsting achual exit ramp)
Listle ar na lane Is available hick the
[ . o .
‘Capacity reductions in the wark zare now create an oversaturated condition due to ~
memging ramp vehicks

ramp lane lengths.
Wiork activities have tempararify disabled ane or more permanent ramp meters within the limits of -
an operatianal ramp metering system

.., maximum

allawable delays] that mast be ta ensure and q v Incentive or
o s .
queues]
February 2015 Source: Bottelle / FHWA Wornk Zone T3 Guide

*  Use of varfable speed limits fregulatony) are nat curently statutorily allcwed. However, Work Zone Limits with the "when flashing® indication can be used,
*#  Massachusetts cumently can not wse Autcmated Speed Enforcement for work zones, anly for toll facilities.

@  Characteristic could be addressed with this portable Work Zone ITS application.

©Q  Characteristic could be addressed with a portable Wark Zone IT5 application if some modffication]s) were made or reaktime actions taken by the operator.




Step 2: Work Zone ITS Applications (2 of 3)

Work Zone ITS Applications

Trawel times and delays through the work zone will be highly varisble and realtime information can
imprave pr

Increasing response and clearance times

P lane ck ll cresate a wc close o L0,

through the lane ck wauld form, or . .
significantly when a queue did form

e (=] = -
all lanes for quewe

Work requently for speed hay
porary basis [Le., during femparary lane o frecway temparary full road S - =
‘dlosures, during nd out of the work space fram
the travel lanes, etc)
period, day ta day =] .
f—
A reduced speed {and thus speed limit] is belleved to be necessany because of work pane hazards
matarists L4
barrier an both. .
‘sides, kang stretches between interchanges)
Source: p|xabaylcom Access ta and from the work space ccours directly from the travel Lanes .
L
projest
Thel d deign of the " " th
o J s near axit ramgi) o .
Lt ar
wark zpace o .
Capacity o
menging ramp vehicles
Work pararity the limits of -
an operatianal ramp metering system
maximm
.
‘queues]
February 016 Source: Bottelle / FHWA Work Zone (T3 Guide
*  useof itz not thy . Hawaver, Work Zona Limits with tha “when flaching” Indication can be uzed.
#*  Massachusetts cumenthycan not use Automated Speed work zones. only for
®  Characteristic could be addressed with this portabile Work Zone 175 application.
©  Characteristic could be addressed with 3 portable Work Zone ITS application if some made or reat taken by the operator.




Step 2: Work Zone ITS Applications (3 of 3)

Work Zone ITS Applications

Massachugépa{mt of Transportation
Highway Division
Critical Project Characteristics
®

Frequent planned lane closures are expected, which will create queues that
cause high speed differentials between queued and approaching traffic

Emergency shoulders will be closed through the work zone and frequent stalls
and fender-benders are expected to occur that will cause queues because they @ o o
cannot be quickly moved to the shoulder

Travel times and delays through the work zone will be highly variable and real-
time information can improve pre-trip and real-time route choice, departure ® o)
time, and possibly mode choice decisions

Roadway access for emergency response vehicles will be significantly
constrained by the project, increasing response and clearance times
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Step 2: Example from 1-93 Fast 14 Project

@.{ e Valley Street

Existing Geometry -
4-lanes each direction cut

Webster Street . .

In half using crossover over
Solam Streat WB 4.5 mile distance
Salem Street EB Weekend Traffic Volumes

—> approaching 6,000 vhp
during peaks

Riverside Avenue

Mystic River _
Traffic Management -

Route 16 lack of viable alternate

routes with capacity
These structures

carry 200,000 Local Network =
vehicles per day Road closures result in
several detours

'S\
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Step 2. Fast-14 Project Scoring Results

e R

use MassDOT WZ Delay Form

* Delays In excess of 30 minutes for a duration at least. 2 hours (10 polints)

MassDOT Project lol:aﬁon: Msdford (Deslgn—BulIcl) Project # MassDOT Pro]ect Location: Medford (Deslgn Bulld) Project
Interstate 93 - 14 Bridge Superstructure Replacement 606255 Interstate 93 - 14 Bridge Superstructure Replacement 606255
|[Base Criteria - Existing Conditions * Weekend Conditions !!lA 20 to 30 mi for a duration of 1 hour or more (S points}
« AM Peak Hour Congesﬂm@ No ] (*If yes estimated duration) +-1 hour 121020 for a duration of 1 hour or more (2 ports) ?
» PM Peak Hour Conge;é@- No ] (*if yes estimated duration) iy +/‘ 1 hour * Delays less than 12 minutes (0 points) RSN .
* Cangestion in both AM & PN@ No ] (*if ves esnmated du;raanonl Approx 2-2.5 hrs. Factor 6 — Commercial Motor Vehicle 'I‘n'lfﬂ;—lr-n:cts.~ i Score
||Factor 1= on g y: P Setup or Sho;t_ D—u;aﬁnn Score. * Percent Heavy Vehicles >10% (6 points) ) T
+ Maintain ex-stlngzs;-:ego;\ © pomu) z . Pement Heavvi\rlieanclesisr 1696 (3 pumts) E E] 1
+ Loss of full shoulder (1 point) » Percent Heavy Vehicles <5% (1 paint) i )
* Narrowed travel lanes (3 points) 10 Fnctorf - lmpao;s—c;i_s;:_eclﬂc Issues (Based on Judgement: No Impact=0 {Impact =1) MA
* Loss of travel lane (6 polnu) i « Existing Crash History within the Work Zone limits 0
. Loss of mulhple travel lanes (10 pcmts) | « Traffic Speed Variability = | 1 TR il
||Factor 2~ Duration of work zone: lﬂna-lerm mﬂﬂnaﬂl work Wil have a dm'ailoh of: Score « Increased travel ime or restricted access to regional vraffic g&erators e 1
* >2years (8 points) i » Unusual or Unpredictable Weather Patterns Such ;s Sr;ow, Ice, and Fog 0
- -“>. 1 vear 6 p;i-r;tsi . T i i . ! » : _::,;‘, Conditlons lor Trafﬂc . g 1
* 6-12 months {4 points) * Merging Conflicts and Hazards At Work Zone Tapers 1
* <6 months (1 points) -Comblex Tn;afﬁc COnzrol Layout with Multiple Access Points (i.e. Ramps or Slde Stveels) ; ;
||Factor 3 - Availability of Alternate Routes for detour or diversion of traffic: : I Score * Construction Vehicle Emry/Em Speed Differential Relative w Trafﬂ: e 0
= No viable alternate routes (4 polnts) | . leited:ff;t;; nTe&fan or roads»de barrler/guardmil 1 NEEET
= Alternate route with numinal capauty avaiable (2 polms) B * Lane Diversions - Use of nghway Crossavef ar Center Work Zone. =l 7717 =3
* Alternate route with spare e copacity avallable (L polnts) &
 « Several al routes available with spare ity (O points) l[the total score Good Candidote
Factor 4 — Queuing - Antici d duration of Work Zone Queuelng above recurring peak hour I 7 Vot
conditions are estimattd to b = " e210 Et:s <l;(: ‘-(-E:S‘ ::yo:r::: r:uf::n!::::::s“:nd shw:);o:::;;ed as atreatmer tto
* >4 hours per day {10 points) 38
= 2 lo 4 hours per day (7 points) ; 10 . ;10 - ITS>Ar‘rv1a;not ;;mvi&e enm:rZﬁ henéﬂt as a treatment tajustﬁ xt;c assaclaled cost.
1-2 hours per day (5 points)
* < 1 hour per day (3 points)
|[Factor 5 ~ Detay Time (Average Delay of vehicles above and beyond existing conditions) Nate: ;;: Bl S core = 3 8

Good Candidate
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Polling Questions/Questions
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Step 3: Layout & Design SWZ

« Layout Guidelines — Identify the following key locations:
a

— Start and end points I R o
— Merge points for lane drop(s)

— Approaches to project site ¥ .
b N
- ’ 3

— Upstream decision points

o
n

— Stable points upstream and downstream of bottleneck
« Locate required detection and surveillance equipment
« Add PCMS to disseminate messages at key locations

« Place all equipment locations on a Map with GIS points

38



Step 3: SWZ Equipment

« Portable Changeable
Message Signs (PCMS)
* Portable Camera Trallers

« SWZ Operating System

« Speed Feedback Boards

Radar/Doppler Sensors
Bluetooth Sensors

Probe Data g




Step 3.
Current [-91
Springfield
Project

Map Legend

4 Speed > 30 mph

4 Speed 15 to 30 mph
4 Speed < 15 mph

4 Inactive

% Live Video
B Roadside Alerts
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Step 3: Example Layouts

[EFey T s

o e | E D e s ot
- N

3 [Fomm— |1 2YEN
7 Z,

Impact Level 4
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£ otion
Step 4: Define SWZ Specification

A MassDOT
Massachuseqs Deparamen: ¢ Trnspormaniey o o
pRO.'ECT NO 605327

Lessons Learned

f‘ ITEM 856.3 DEPLOYMENT OF REAL-TiMg TRAFFIC MANAGEMEHT LUMP supm
. I d | SYSTEM FOR WORK ZONES
+ Include detaile -

. - f th e | This work Consists of fum:shing Instaliing, relocau'ng Operating, mamtaming and fémoving an
descriptions o |
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Step 4: Specifications for System Management

Purpose: Contractor/vendor shall supply the necessary
equipment to monitor traffic, collect data, provide real-time
reporting and remote messaging via the vendor supplied
and maintained website

Required Personnel:
Project Manager — Overall project lead to manage RTTM project

Local Systems Manager — Experienced in managing day-to-day
operation & maintenance of SWZ systems and equipment

Local Field Maintenance/Repair Technicians — maintain devices

Software Specialist — Configuration of system logic and
calibration of algorithms to deliver real-time information
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Step 5: Deploy, Calibrate, & Test SWZ

Key Takeaways

Safe deployment that
follows Roadside Design
Guide (clear zone)

Need GPS coordinates
for equipment locations

All devices must be
calibrated to field
conditions

Develop testing plan to
execute the functionality
of the system

Vendor
Activities

Contractor
Activities

MassDOT
Activities

Vendor, Contractor
and MassDOT

* Ensure system design and logic is

valid

» Develop plan for deployment

* Conduct Site Visit

* Revise & Detail Design
* Meet with MassDOT

* Submit Plan

* Provide permission for site visits
* Attend Design Review
* Approve Final Plan

» Operations Plan is submitted and

accepted in writing by MassDOT
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Step 6: Operate & Maintain SWZ

¥

Successful
Implementation

45



Step 7: Evaluate SWZ Data

So why do we insist on data collection?

On-going evaluation of
operations to support
construction work hours

Ability to calculate work zone
throughput capacity

Work zone mobility
performance measures

DeVEIOp pUbIIC'faCIng Work - ‘ Source: clarabridge.com
zone dashboard

Planning for future traffic

management plans

46



Step 4: Use of SWZ Data

Whittier Bridge Construction Working Hours - Memorial Day to Labor Day - Min # Lanes Open Shown
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Step 4: Use of SWZ Data
Whittier Bridge — Lane Speed Graph

LaneSpeed
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Implementation Plan: How are we doing?

v

v

Use existing SWZ experience and FHWA Work Zone ITS
Implementation Guide to develop design standards Done

Update SWZ applications matrix and scoring criteria to reflect
Massachusetts experience Done

Use current specifications and Guide to develop SOP for contractors
who bid on SWZ systems Done

=1
Provide training workshop on SWZ systems Done ~N7T1
Prepare ConOps document Underway N1 4
Develop “Plug & Play” specifications Starting Soon ’:_,

Build data warehouse module to capture real- time SWZ  souce: jobinspirations.com
data to evaluate performance Starting Soon

Develop real-time data dashboard Starting Soon
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SWZ Technology Applications:
Lessons Learned

« Make use of ITS in work zones part of your traffic management
mitigation strategies

« Start planning your Concept of Operations early in project
development

« Engage your stakeholders to obtain early buy-in

* Invest the time and effort to generate detailed project
specifications

 Require detailed data capture and use
G OA LS the data to demonstrate successes

PLANS Give stakeholders access to monitor the

SUCCES S system operation

Source: mentorcloud.com
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For More Information:

Neil Boudreau, State Traffic Engineer
MassDOT
neil.boudreau@state.ma.us
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Smarter Work Zones
FHWA RESOURCES

52



SWZ Interactive Toolkit Available!

https://www.workzonesafety.org/SWZ/

ABOUT CONTACT LISTSERV LOGIN/REGISTER Search this website ...

: National Work Zone Safety
[T[WI]I‘I{I[][IBSHTEW.IJI'!I] Information Clearinghouse WY flin]

Library of Resources to Improve Roadway Work Zone Safety for All Roadway Users

Crash Information Training Events and Conferences Data Resources Hot Topics

Main Page

Smarter Work Zones
Webinar Series

Project Coordination

= Peer Exchanges and
Waorkshops
Training Resources
(webinars, web-based
lraining modules)

OCutreach Materials
(fact sheets, case

studies, presentations,
quidance documents)

Tools (WISE software)

Field Demonstrations

Lead State Information

Technology Applications

= Types of Applications

= Real-Time Traveler

Information

+ Queue Warning

+ Dynamic Lane
Marng

‘You are here: Home / Smarter Work Zones

Smarter Work Zones

SMARTER

WORK ZONES

Smarter Work Zones (SWZ) are among a few select initiatives being promoted by
the FHWA Every Day Counts Program. SWZ are work zones that utilize innovative
strategies to minimize work zone safety and mobility impacts. In EDC3, focus is on
coordination of construction projects and use of technology applications to
dynamically manage work zone impacts. These strategies include coordination of
roadway construction projects to reduce work zone impacts and using technology
applications to dynamically manage traffic in the work zone environment.

Coordination within a single project and/or among multiple
Project projects within a corridor, network, or region, and possibly
Coordination across agency jurisdictions to minimize work zone traffic
impacts

Deployment of Intelligent Transportation Systems (ITS) for
dynamic management of work zone traffic impacts, such as

Technology

FAQs

Funding Opportunities

Calendar of Events

Requlation

For More Info/Points of
Contact

Other Helpful Links

ADDITIONAL
LINKS

FHWA Every Day

Counts (EDC-3) Smarter
Work Zones

FHWA Work Zone
Mobility and Safety
Program

Source: FHWA
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Other Resources — Technology Application

FHWA

FHWA Work Zone Mobility and Safety Program — ITS and Technology
http://www.ops.fhwa.dot.gov/wz/its/index.htm

FHWA Work Zone Mobility and Safety Program — Peer-to-Peer Program
http://www.ops.fhwa.dot.gov/wz/p2p/index.htm

Work Zone ITS Implementation Guide
http://www.ops.fhwa.dot.gov/publications/fhwahop14008/fhwahop14008.pdf

Work Zone ITS Case Studies
http://www.ops.fhwa.dot.gov/publications/fhwahop14007/

Work Zone ITS Overview Webinar
http://www.ops.fhwa.dot.gov/wz/webinars/itsoverview013014/ullman/index.htm
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Thanks for joining us!

 Upcoming Events

— Webinar #13: Implementing Work Zone ITS Applications:
Procurement

 Wednesday, May 11, 2016, 1:00-2:30pm EST

« Registration:
https://connectdot.connectsolutions.com/ebrwz52legm/event/reqistration.html

— Check The National Work Zone Safety Information
Clearinghouse website for updates
https://www.workzonesafety.org/SWZ/

 Questions or Comments?
— Jawad Paracha (FHWA Operations, WZ Team)
|awad.paracha@dot.gov
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