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Workshop Overview

Purpose:
Learn how to apply business process improvements to enhance
transportation systems management and operations (T SMO)

Objectives:
« Understand business processes in the context of TSMO

« Understand how enhanced business processes can lead to
iImproved TSMO and Work Zone Management activities

* Apply available tools to develop or improve a specific Work Zone
Management business process

« Understand how to apply these principles and tools to enhance
other business processes in the future



Welcome and Introductions

Business Process Applications and Tools for TSMO and Work
Zone Management

Improving Business Processes

TXDOT Business Process Improvement:
Implementing Smart Work Zones

Lunch Break (off-site)
Business Process Mapping Exercise
— Report-Out and Discussion

— Action Planning

Applying What You've Learned and Next Steps



SHRP2 Overview

SHRP2 501U

SEARCH "ROGRAM

Background on SHRP2 and Reliability Research
« Pat Zelinski, AASHTO



Welcome and Introductions

Self-Introductions by Participants
— Anyone not at the yesterday’s workshop?

— A few volunteers to share one thing you'd like to learn from
this workshop




Feel Free to Comment or
Ask Questions at Any Time



Pre-Workshop Poll

Your first TEST!

1. How often do you think you use business processes in
your work?

2. How important do you think business processes are in
your work?



Pre-Workshop Poll

Go to www.menti.com and use the code 27 15 6

‘ www.menti.cnm|

W © 3

Grab your phone Go to www.menti.com Enter the code 68 93 70 and vote!



Pre-Workshop Poll

Use and -
Participant Poll Results

Im porta nce of https://www.mentimeter.com/public/dd
Business b49eee2bbl1fa36e848f7cef2581221

Process



https://www.mentimeter.com/public/ddb49eee2bb1fa36e848f7cef2581221

Business Processes and
Application to TSMO
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Business Process and Application

to TSMO

Overview of Business Process

11



What is a Business Process?

A series of logically related activities

or tasks performed together to produce a
defined set of results.

12



What is a Business Process?

Process Matters!

Several “processes” may be in place, but may not be
followed

Change is ever-present (e.g., staff, leadership, technology,
operations, reporting needs)



Types of Business Processes

Management Operational Supporting
Processes Processes Processes
?l?r:/ciirgr:irr]\e %\ﬁrrz" Define how the Put in place to support
3 gencgy’ S organization the core operational
performs TSMO processes
TSMO effort
Needs identification, Training, human
planning, resource
programming, management,
programming, project contracting,
development _ procurement
Operating
procedures during ,
internal/external
operating
agreements

14
Source: Integrating Business Processes to Improve Transportation System Performance Technical Brief, FHWA-HOP-17- 053, FHWA, Dec. 2017



Business Processes Mapping

15



Business Process Mapping

Visual representation of steps, connections, information
flows, and responsibilities from start to finish

Concise picture of the sequences of tasks needed to bring a
service from genesis to completion

— Indicates decision points

— ldentifies when the process takes place, why it takes place, and
who is involved in the process & responsible for decisions

A good business process map:
— Can be validated

— Helps identify where delays exist, where smooth handoffs are
not taking place, and what steps may be eliminated

— Helps toimprove processes

16



Business Process Mapping

Example

INPUTS: 225, milk, bread, I MAKE BREAKFAST OUTPUTS: scrambled eges,
butter, bacon, plates, utensils, toast, crisp bacon, pan-fried
cookware, potstoes potatoes

AN
4 h

PREPAREINGREDIENTS COOKINGREDIENTS SERVEINGREDIENTS

r//—

COOKBACON COOKEGGS

~

TOASTBREAD FRY POTATOES

N
N
~ ~

HEATPAN POUR STIR ADD REMOVE
MIXTURE MIXTURE PEPPER EGGS

Scottsm1991
17



Business Process Mapping

Example (with interactions)

Participants
inthe
Process
Mom Mom buys
makes |- groceries
= grocery list (“Inputs”) All: Eat
Mom )
] breakfast
(“outputs”) All: Discuss and
¥ (“outputs”)
sk r T | MAKEBREAKFAST }—' s e N
Dad ' A“ cookwars, potatoes /l\ uuuuu
Discuss & e ™
determlne PREPAREINGREDIENTS }_’ COOKINGREDIENTS }_’ SERVEINGREDIENTS
breakfast —r
menu ™~
COOK BACON H COOKEGGS H TOASTBREAD H FRYPOTATOES ‘ . .
; Suzie Suzie sets
S - ~ clears the dirty dishes
Al: > table =¥ next to sink
HEATPAN POUR STIR ADD REMOVE *
H MIXTURE H MIXTURE H PEPPER H EGGS Cl’eate
dirty ;
dishes
— (“outputs”) Johnny washes
“ and dries dishes

18



Business Process
Application to TSMO and Work Zone Management

19



Application to TSMO

Transportation Systems Management and
Operations (TSMO)

“Integrated strategies to optimize the performance of existing
Infrastructure through the implementation of multimodal and
Intermodal, cross-jurisdictional systems, services, and
projects designed to preserve capacity and improve mobility,
safety, and reliability of the transportation system.”

*Supported by ITS technologies*

20



Application to TSMO

TSMO Strategies

Traffic incident management
Road weather management
Planned special events
Work zone management
Traveler information (511)
Arterial management

Managed Lanes

Integrated Corridor Management
(ICM)

Active Traffic Management (ATM)
Transportation Demand Management
Ramp metering

21



Application to TSMO

Examples: Work Zone Management Strategies

* |nnovative contracting approaches
« |Increased stakeholder engagement
« Transportation Management Plans (TMPS)

Technology/ITS/Smart Work Zones:

* Queue warnings

« Variable speed limits

« Speed detection and feedback

* Dynamic merge

« Traveler information - alternate routes, trip times, lane closures,
work zone limits

22



Why are Business Processes

Important to TSMO?

« Successful operational activities and relationships are highly
dependent upon effective business practices.

« Helpful in breaking down organizational barriers, improving
coordination, and increasing efficiency.

« Documentation of business processes enables efficient
transition with staff turnover and new organizational partners.

« Lack of effective business processes can hinder an agency’s
capacity to advance more complex operational strategies.

23



Why are Business Processes

Important to TSMO?

Goal to move from one level to the next
_ 1 - Performed | 2 - Managed | 3-Integrated | 4 - Optimized
Business —
Processes T
Systems &
Technology

Performance
Measurement

Culture

Organization
& Staffing

Collaboration

24



Examples of TSMO Business

Processes

« TSMOin planning and programming processes
— Work Zone Management strategies in agency-wide plans, policies, budgets
— Coordination among divisions (e.g. design and construction for WZs)

« Establishlines of communication internally and with stakeholders
— Internal and external communication protocols
— Statewide or project-specific committees (RWM, TIM, major WZs)

« Develop agreements with partners and stakeholders

— Resource sharing — e.qg. fiber, data
— Define working relationships — local agencies, law enforcement

« Enhance organizational support to accommodate TSMO
— TSMO divisions established, operations-focused training in place

« Evaluate and revise operating procedures & processes
— Standard operating procedures (SOPSs) for integrating camera systems

— Statewide innovative contracting procedures .



Work Zone Planning and Monitoring by NCDOT
Traffic & Safety Operations Committee

Specific Process Evaluation /

Policy Level/Organizational Structure

(NCDOT Safety and Traffic Operations)

Docum entation

= g . .
Q Revi Notify Media Notify Notify Media Notify Notify Notify Media
g eview / Public S /' Bublic Media / Media / —>  /Public
= 208 Outreach Public Outreach Public Public Outreach
Outreach Outreach Outreach
© o
=R
Jhg
3o
°&
< 7
> O
2T Conduct ¢« Conduct
~§ :,)‘E =) multi- speed study,
E a%?:,fy Conduct Conduct ® asneeded
55 Review i multi- ] Performance | = Multi-
Ria Pans  Award  moein agency workeone | SSues? | agency
0S5 Contract 9 plan Ye plan
Z50 (e.9. n - performance =% review
TMP, . No .
x o . TCP) meeting meeting Identify Evaluate impacts
SE S Initiate Changes cause and and identify
e | TMP ; to WZ solutions policy changes
= > - Confirm Plans? Yes Modify w ork
88 ™R > zone plans* > I
0L p
Z N No*
L EGEND
= Start or End Points Implement Implement Project
I$] ; : .
S traffic shift solutions complete,
@ Steps Planned ‘ T remove
T anne
= Decisions or traffic TYes I T \(/:\i)or:llg)lze?en’? No workzone
3 Alternatives Implement  ___ shiff? No > No < - Issue
Work Zone Yes addressed?
=¥ Direction of Flow Yes: !

Source: E-tool for Business Processes to Improve Travel Time Reliability Final Report, 2014. www.fhwa.dot.gov/goshrp2/Content/Documents/Factsheets/SHRP2 134 Final Report1401.pdf



http://www.fhwa.dot.gov/goshrp2/Content/Documents/Factsheets/SHRP2_L34_Final_Report1401.pdf

Michigan DOT Work Zone Traffic
Control Modeling

OPrO“aCr%/izL;;/oerir:\I Specific Process Evaluation /
gStructure (MDOT Work Zone Traffic Control Modeling) Docum entation
= o
Sc R Develop models of Evaluate Evaluate impact
© C model re-purposed for . - CATTETE e ——
== microsimulation ELEITEIES (0r alternatives for mpare
- O —_— - =» constructionclosure .. construction == conditions in —» strategy based
= modeling of Gatew ay ; . —> ] -
Q5 Project Project workzone during upcoming APEUES A field w ith model on total delay
=Nl Initiated e il phases of construction selecta plan and costof delay
24
A
o < Additional phases
= o Evaluate of construction
E 59 alternatives for required?
25 i No
E oS construction Construct > >
Qo 2 closures and Phase
s 8 selecta plan Yes Project
Ends
LEGEND
> 2  Z
25 .
% = Evaluate MITS Center develops Start or End Points
Q g alternatives for strategies for Steps
©0 construction operation of system o
=3 closures and including incident DeC|5|on.s or
= E selecta plan management and Alternatives
5 8 traveler information — Direction of Flow
Q
=S

*Source: E-tool for Business Processes to Improve Travel Time Reliability Final Report, 2014. www.fhwa.dot.gov/goshrp2/Content/Documents/Factsheets/SHRP2_134_Final_Report1401.pdf


http://www.fhwa.dot.gov/goshrp2/Content/Documents/Factsheets/SHRP2_L34_Final_Report1401.pdf

What Business Processes
Do You Use in Your Work?

Management Operational Supporting
Processes Processes Processes
?l?r:/ciirgr:irr]\e %\ﬁrrz" Define how the Put in place to support
3 gencgy’ S organization the core operational
performs TSMO processes
TSMO effort
Needs identification, Training, human
planning, resource
programming, management,
programming, project contracting,
development _ procurement
Operating
procedures during ,
internal/external
operating
agreements

28
Source: Integrating Business Processes to Improve Transportation System Performance Technical Brief, FHWA-HOP-17- 053, FHWA, Dec. 2017



Issues and Challenges

Business processes and changes can be

developed at a relatively low cost!

However they can be difficult to accomplish:

Requires input of multiple individuals

Current processes are often entrenched

Some processes may be beyond the control of DOT
People generally don't like change

Need to make the case for business processes

29



Issues and Challenges

No two agencies or regions are alike

Unique institutional policies and cultures

Different organizational structures and reporting
relationships

Variation in stakeholders

Varying and sometimes changing levels of institutional
readiness and leadership support for TSMO

Different TSMO strategies require different types of
business processes

30



Tools for Developing Business Processes

31



Tools for Developing Business

Processes

There is no one-size-fits-all solution to developing
and improving business processes...

But there are tools agencies can use to

IDENTIFY / DEVELOP / IMPROVE
business processes within unique environments

32



Tools for Business Processes

« FHWA Capability Maturity Frameworks (CMF)
— Assess various aspects of an operations program

— Online self-assessmenttools to identify actions & business
process improvements

* Primer: “Improving Business Processes for More Effective
Transportation Systems Management and Operations”

— Developed under the Second Strategic Highway Research
Program (SHRP2) LO1 (Businesses Processes for Reliability)

— Guidance with 7-step approach to improve business processes

« E-Tool for Business Processes to Improve Travel-Time
Reliability
— For use in group setting, to create or improve a business process

33



Capability Maturity Frameworks

Assess capabilities, identify improvements, select actions

Online Assessments: Work Zone Management, Traffic
Management, Signal Management, Special Event Management,
Incident Management, Road W eather Management

Process Improvement Areas Capability Levels
! Level 1 Level 2 Level 3 Level 4
g:::en:;?rse:; What is it Ad-Hoc, Managed, Medium Integrated, High Optimized, Highest
Low Level of Capability Level of Capability Level of Capability Level of Capability
Business Plans, Programs, :
Process Budgets Statement of Capability
'}
Systems & Tech gppfoacn 1o Bullding
ystems
Performance Use of Perlormance
Measurement Measures
Improving Capabll ty
Workiorce of Workforce
Changing Culture and
Culture .
Bullding Champions
g !demtyacﬁons tho: you naod w take to
improving Working wels
Coliaboration Relaticnships

Available at: https://ops.fhwa.dot.gov/tsmoframeworktool/index.htm 34



https://ops.fhwa.dot.gov/tsmoframeworktool/index.htm

TSMO Business Process Primer

Helps transportation agencies accomplish the following:

* Understandthe importance of
developing sustainable business
processes to effectively advance TSMO
as a mainstream, core agency function

 Assess agency business processes
related to TSMO

 Identify constraints and gaps within npmmsgﬁfirﬁssp?}mwokag|
. J : ore clive Iranspo on
agencies’ current business processes Sistichs Macoswtt 3o Duerilioes

 Engagetheright stakeholders to identify :
needs and develop actions and strategies |- e GoEE
that can improve business processesto
support more effective TSMO programs

35



TSMO Business Process Primer

Introduction
Business Process

Development : :
. ) )  Business pProcess Issues
Traffic Incident Management Case studies

Work Zone Management - Example questions to consider in
identifying specific business

N =

Planned Special Events - .

process issues
Road Weather Management « Business process challenges
Traffic Management + Potential stakeholders

Checklist for Getting Started
Available Resources

© O NO Ok

36



Introduction to E-Tool

« Developed as a follow-up to SHRP2's Integrating Business
Processes to Improve Travel Time Reliability (LO1) research

« E-tool used as a discussion guide to:

— Define and evaluate current business processes integratng Business

Processes to Improve
Travel Time Reliability

— ldentify improvements to enhance operations

— Help remove barriers to implementing and
maintaining improved processes

— Capture inputs and action items

* Orientation module and application module E&

« Available at:
http://www.fhwa.dot.gov/goshrp2/Solutions/Available/L06 L
_L31 1L34/0Organizing_for_Reliability_Tools

37


http://www.fhwa.dot.gov/goshrp2/Solutions/Available/L06_L01_L31_L34/Organizing_for_Reliability_Tools

Business Processes and
Application to TSMO

38



Preparing for Business Process

Improvement

« Engage Stakeholders
— Ciritical for effective process improvements

— Involving multiple perspectives can raise awareness of potential or
actual issues that might not otherwise be identified

« Assemble Relevant Materials
— Planning documents (TSMO plans, ITS architecture, long-range plans)
— Organizational structures (org charts, levels of authority)
— Agency mission statement, goals, and objectives
— Performance measures and data
— Agreements, policies, guidelines
— Current operating procedures

« Facilitatea forum for examining business processes
— Workshop or structured discussions

39



7-Step Approach for Improving

Business Processes

PROGRAMMATIC
OPERATIONAL INTEGRATION INTEGRATION
&
Influences —’ o ‘ e
l =3 —
D;ﬁantihe 9
neliaz?l?t'y((:;oal | l roces: l
@
Omz] :
Identify and Process
Document

Current Business
Processes

40



Step 1 - Identify Influences

What made it apparent
that there is a need to

ng Business

improve a business kil ve ety
process in order to T Rty

Improve travel time

reliability?

TOP DOWN

EVENT DRIVEN

NEEDS BASED

41



Top Down Influences

* Also known as “big directive”
— Legislative requirements
— Directives from agency management

— New venues or expansions driven by
elected officials

* Need for coordinated special event
management with new event facilities

* Need for signal retiming with new
development

42



Event Driven Influences

« Caused by a specific event or hazard

— Fatality in a construction work zone
— Weather event causing significant impacts to travelers

— Major incident with significant
closure times and traffic
disruption

— May be accompanied by
media and public perception
Impacts

43



Needs Based Influences

* Also known as “opportunity based”
— Initiated at grass-roots level
— Evolves over time according to recurring needs
— Influences day-to-day operations

— E.g. Florida DOT Road Rangers
Highway Assistance Program

« Initially implemented for work zones

 Later expanded to assist stranded
motorists

44



2 — Define Goals

« Used to measure success
* Focuses your efforts

« Assists in developing benchmarks
— Reducing incident clearance time
— Providing 24/7 operations
— Improving resource efficiency
— Reducing congestion
— Reducing delays

45



2 — Define Reliability Goals

Examples:

 Provide incident clearance within
60 minutes for major freeway
Incidents

« Achieve on-time performance
service within 5% of scheduled
times for major transit bus routes

* Reduce delays through work
zones by providing information
about alternate routes

« Achieve actual travel times
through work zones within 10% of
anticipated travel times

46



3 - Identify and Document Current

Business Processes

* As previously discussed, a business process:

— Defines a series of actions or activities that result in a
specific or desired outcome to accomplish a goal

— Is likely something your agency does on a daily basis

* This step documents the

existing business process = -

e y !
e b3 2
. A — g F

a7



3 — Identify and Document Current

Business Processes

Why?
« Better understand your current process

 |dentify appropriate stakeholders

 |dentify gaps in communications or data flows

* |dentifies roles and responsibilities to:
— Ensure continuity
— Retain institutional knowledge

48



4a — Develop/Change Process

Change or develop new business process to reflect:
— Influences, goals, policy, procedures
— Input from stakeholders
— How could the process be improved?

49



4a — Develop/Change Process

 Document the process or reverse engineer the
current process

» Data flows » Critical input and output
> Decision points | » Responsible entities
» Process integration points > Integration of processes

« Create a visual representation of the process

!

Business Process Mapping

50



4a — Develop/Change Process

Business Process Mapping — Symbols

O —

Start or Stepsin Decisions or Direction of
End Point a Process Alternatives Flow

51



3 — Identify and Document

Business Processes

Work Zone Planning and Monitoring — NCDOT Traffic and Safety Operations Committee

Policy Level/Organizational Structure SPGB PEEEsS 2RI
y 9 (NCDOT Safety and Traffic Operations) Docum entation

— - . -

3 _ Notify Media Notify Notify Media Notify Notify Notify Media

5 Review / Public Media / / Public Media / Media / —>  / Public

= Plans Outreach Public Outreach Public Public Outreach

Outreach Outreach Outreach

Sog

=
S5 E
&30
S8
3 2
£ ‘EE Conduct « Conduct
E *wc—u = multi- speed study,
= a%?:r::y Conduct Conduct ® as needed
[ i . multi- ; Performance || Multi-
Q 5 g Review review agency Monitor el Y

» Award
= Plans meeting lan workzone Yes lan
Z320 (e.0. Contract re?/iew performance = — re'::/iew

TMP, . No .
X o . TCP) meeting meeting Identify Evaluate impacts
SRS Initate Changes cause and and identify
= S 4 TMP - to WZ’) solutions policy changes
§ @ 3 > > e Pans? - Yes | Modify work .,
ke zone plans*
> N No*
L EGEND

. Start or End Points Implement Implement Project

= Steps traffic shift solutions complete,

@

= Planned remove

c Decisions or traffic 1Yes * Work zone TNO workzone

o - N complete?

o Alternatives Implement  __shify? No > 0 < Issue

Work Zone Yes addressed?
= Direction of Flow Yesl




4b - Implement Process

« The approach to this step varies:
— Number of agencies involved
— Depth of process

 Involve all stakeholders

 Timeframe for implementation

— Depends on agency’'s ability to develop/change the current
business process
— Needs to be sufficient to allow stabilization of new process

— May include more than one iteration to implement/assess

53



5 — Assessing the Process

Important to
determine the
effectiveness of
the newly
developed process



5 — Assessing the Process

* Assessment:
— ldentify measures of success
— Outline methods of continuous evaluation
— ldentify data needed
— Review results against the defined goals

* Benefits:
— Better communication with stakeholders
— Opportunity for ongoing performance measurement
— Comparison to pre-implementation conditions

55



6 — Documenting the Process

« Formal documentation occurs once the process
has been implemented and proven effective

 Includes:
— Detalls of the business process
— Assessment procedures
— Benefits
— Lessons learned

~ Roles and responsibilities /




6 — Documenting the Process

» Faclilitates updates to processes as
conditions change

« Examples of documentation:
— Internal memoranda
— Memoranda of understanding
— Agreements between stakeholders
— User guides
— Reports
— Flowcharts

57



7 - Institutionalizing the

Process

* Process is embedded into existing policies or
programs

« Starts at higher levels and survives changes in

management D

* Linked to established I\
agency goals [’j o T

« Documentation is key! \ i/‘ 1

58



7 - Institutionalizing the

Process

« Strategies for Institutionalizing Process
— Obtain buy-in and ongoing support
— Link to agency goals
— Make documentation accessible and available
— Maintain documentation — keep it current

— Communicate performance to inform
management and decision-making

59



TxDOT Business Process
‘Implementing Smart Work Zones”

60



Resources for TxDOT Smart Work Zones
Henry Wickes, TxDOT and John Song, AECOM

61



SMART WORK ZONE
STANDARDS DEVELOPMENT

John Song, PhD, PE
AECOM

TSMO Workshop October 24, 2018




= General process for standards development
- Smart Work Zone Systems Considered
= Smart Work Zone Specifications
= Smart Work Zone Guidelines
— Selection criteria for the Smart Work Zone Systems
= Smart Work Zone Standard Drawings

= Next Step



General Process

 State of the Practice Review

» State District/Division Surveys

* Initial Recommendations

* Initial Standard Sheet, Specs and Design Guidelines Development

» State Districts and Vendor/Manufacturer Comments

* Revised Standard Sheets, Specs and Design Guidelines Development
» State Spec Committee Approval

* Submittal to Outside Agencies and other State Entities - Finalizing



General Process

State District/Division Surveys:

Intended to solicit District input on operational needs and requirements.
Distributed to all Districts 8/23/17.

Standard Sheet, Specs and Design Guidelines Development:

Distributed to Districts and Vendors 12/1/17 for review.

Focused on 6 proposed work zone ITS systems.

Received responses from 12 districts, TRF, and 5 vendors/integrators.
Proposed Specs were submitted to CST - Specification Committee

All six proposed specs approved with comments at February 2018 Spec
Committee meeting.

CST to submitto AGC, FHWA, etc. for review.

Addressed comments from review



General Process

Systems Considered:
» Temporary Queue Detection System (End of Queue Warning System)
» Temporary Travel Time System
» Temporary Construction Equipment Alert System
» Temporary Incident Detection and Surveillance System
» Temporary Over-height Vehicle Warning System
» Temporary Speed Monitoring System
Smart Work Zone Scope:
» Specifications
»@Guidelines

»Standard Drawings



Temporary Queue Detection System

Problem Statement:

* Incomingvehicle being confronted with
slowed or stopped traffic in work zone

o] 4

.
Countermeasure:
T:f * A system with queue detector,
ik messaging feature, and a network to
link the two and TMC

Increase situational awareness




Temporary Speed Monitoring System

SPEED
Limir
45

Problem Statement:

] YOUR SPEED

SSSSS

Excessive, unsafe speed in work zone

Non-uniformity of speed (high or low)

Countermeasure:

Basic system: trailer mounted radar
detector with 2-digit LED message
board

Advanced: speed compliance system

Improve speed compliance




Temporary Construction Equipment Alert System

Problem Statement:

* Construction vehicle merging to traffic
- stream from work zone

Haul Road

Countermeasure:

i
),
Tt

= z * Truck detector, a message board and

wireless communication to trigger the
sign

@ * Nolink to TMC required

* Inform approaching vehicle




Temporary Travel Time System

Problem Statement:

* Motorist need travel time / delay in
advance work zone

Countermeasure:

* Detectorthroughoutthe work zone to
calculate travel time, message board and
communication links

 Make informed decision, set realistic
expectation, encourage diversion



Temporary Incident Detection and Surveillance System

Problem Statement:

* Higher than normal incident risk in most
work zones and worse impact

Countermeasure:

 Speed detector, CCTVand communication
links

* Reducethe time to detect, respond and
clear incidents



Temporary Over-Height Vehicle Warning System

Problem Statement:

* Higher than normal incident risk in most
work zones and worse impact

Countermeasure:

 Speed detector, CCTVand communication
links

Reducethe time to detect, respond and
clear incidents




Specifications

Special Specification XXXX =t Performance based Specifications

Temporary Travel Time System lmzm

D « Statewide Specifications

Fumizh, install, relocate, operate, maintain, and remove various components of an automated, pertable, real
time Temporary Travel Time Systems as cshown on the plans or as directed Each System deployed is for one
travel direction only.

Fumizh a System capable of providing advanced travel tme information to motonsts approaching or inside a

work zone. The condiion-responsive notification to the motorist cccurs with the use of Portable Changeable [ J IVI ate r i a | S re q u i re m e n t

Meszage Signs PCM3z activated through real-time traffic data collected downstream of the PCMSs location

This equipment must be a packaged System that operates as a sland-alone System meeting the
zpecifications. The System must calculate and notify motorists wia PCMSs” of the traffic conditions ahead. The
System needs to operate continuously when deployed. Condifions might esast that require multiple

e it e Tl i e @ Equipment requirement (hardware,

=zpecification or the Contractor has not met the responeibiliies identified in this specification.

Temporary Travel Time Systems(z) used on this project will remain the property of the Contractor. commun ICatI on S, an d etC ] )

2. MATERIALS
Provide materials and software that complies with the le_quiremems of thiz Special S_peciﬁca'.icn and the

.
details shown on the plans. The System must comply with manufacturer's specifications and
recommendations, and Mational Transportation Communications for ITS Profocol (NTCIP) standards, g Pe rfo rl I I a n C e req u I re I I l e n t
including NTCIP 1203. The Contractor must maintain an adeguate inventory of parts to support maintenance

and repairs of the Temporary Travel Time System within allowed down time limits. Fumish, assemble,

fabricate or install materials referenced under this Specification that are corrosion resistant, in good working

condition materials and in strict accordance with the details shown on the plans or as directed.

Provide all equipment, supplies, materials, and labor to make the System operational. Assume all b Syste m C O O rd i n ato r d u ti eS

communication costs including cellular telephone service, FCC licensing, wireless data networks, satellite and
internet subscription charges, solar power system support, and battery charging and maintenance. Additional
to these requirements, the Contractor shall assume all responsibilities for and all damaged equipment due to
crashes, vandalism, adverse weather, efc. that may occur during the contract period.

e Measurementof the item

3 EQUIPMENT

Ensure the System is comprised of all ftems required to provide an operational system. Any equipment
furnished under this specification must be in good working condition. The egquipment fumished and installed

R R * Paymentincluding deductions for failed

Nor-invasive sensors capable of estimating travel fmes,
PCM3s,

o systems

Communication System.

EAN Power

EARR Batteries. Provide unit equipped with heavy duty, deep cycle batienies which will power the system components
24 br. a day for a minimum of 7 days during periods of darkness and inclement weather.

1-5

Statewide




e Description of each system
 |dentification of data needs
e Conceptual layout drawings for each system

» Criteria and selection process for determining
feasibility

e Design guidelines, metrics




Selection Criteria

o

 Example scoring criteria to establish e
feasibility of WZ ITS - FHWA :
document (page 25). Work Zone Intelligent

Transportation Systems

. : L Implementation Guide
* Similar Proposed Scoring criteria P eIl
Use of Technology and Data for Effective

were developed in guidelines Work Zote Margement
document. January 2014

* Go/No-Go Decision Tool for each of
the Smart Work Zone system is
available in:

* Excel Spreadsheet
* Printable version in Guideline
Appendix

Source: FHWA "Work Zone Intelligent Transportation Systems Implementation Guide" (Page 25)
https://ops.fhwa.dot.gov/publications/fhwahop14008/index.htm



Selection Criteria

Factors considered are:
* Duration of work zone
* Road Functional Class
* ADT
* Local Generators
* Alternate routes availability

* Estimated queue lengths

e Otherissues are expected (e.g.
Extreme weather, Complex
traffic control layouts, Merging
conflicts, Speed variability...)

Go/Mo-Go Decision Tree for Temporary Queue Detection System

Project Number:

County:

CEd:

Highway:

Date Form Completed:

Completed by:

Scoring Factors Scoring Range Criteria Score
Zignficant-local facilities are large enough te have oficial destination signs on the
Interstate highway such as conference centers, sports arenas eko, 5o they produce large
surges in trafic beforelafter large events (20 points)
Impacl from local traffic |Maderate-Local businesses or publicfacilitizs generate traffic valumes that rautinely backup
genera[nrs the andoff ramps such oz marning and evening rush haurs (10 poines)
Minimal-Any circumstance that causes occasional backups onthe on'olf ramps such as
congested local arterials or rail crossings [T points)
Mone [0 poinks)
Estimated Queue Length + 7 milez (130 points)
[Calculated, or see Max 3.5 to 7 miles (110 points)
Queue Length tab for 0to 3.5 miles (85 points)
rough estimate) Hane (0 paints)
Slght Distance at back of ZTight distance issues exist where the back of queus will likely occur. [F0 points)
Oueys Mot mpplicable (0 poines)
Existing e TE fecnmes Higher than normal crash rates, gridlctck orfrequerft axit ramp backups [30 points]
Mot applicable [0 points)
Availab ity of Alternate Convenient alternate rautes with capacity are available [3 points)
routes Mo altarnate routes available (0 points)
FIETUITTY COTITT OT External merging corflictz of hazards on the appreach to or within the work zene, [T
hazards on the approach points)
. L Blep Limzbladil mnines)
EDITIFIIEX traffic control Multiple crassovers, sharp curees or lane splitz (3 points)
lavunut Mot npplicnble [0 point=]
There are adjncent active projects effectively creating o mega-project that tatals...
Adiacenﬂcnnseculive langer than 10 r|:|i|es ar longer than 2 yearz[3 poin-ts]
= between S to 10 miles or between 1and 2 years (2 points)
project between 2 to S miles or between & months to 1 year (1 point)
lezs than & miles or less than 6 months [0 points]
Geatteredshort term The praject includes multiple shart term I:lme rest.ric.ting activifies that are scattered acrass
- the state. [ex. bridge painting] [3 points)
prDIECt Mot applicable [0 points)
E xtreme weather wWark 2one hnf o known -history of sudden extreme weather condition, sarjdstorm. ekc, Or
—_ praject duration covers several harsh weather seazon. [3 points)
condition Mot npplicable [0 points)
2 >E[3 points)
Connected vehicle <10 points]
Projectfalls inside an existing Advanced Traffic Management System?
Thea THC has the intent ta incarparate the travel time and delay estimating spstem into the
Existing ITS Systems THC aperations?
The THC can remately control their existing advance traveler information systems?
[Each question worth 1 point)
12X [ points)
o *3¥[2 points)
Heavy vehicles +6%% (1 point)
<=6¥ [0 points]
Raw Score 1]
Mormalized Score [0 to 100]) 1]




Standard Sheets

Temporary Queue Detection System
Two Types of System:
 Estimated Queue <=3.5 mile
 Estimated Queue <=7.5 mile

Layout of Smart Work Zone Devices

Guideline for PCMS Messages
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- Smart Work Zone Standards Training Workshop

»0n-site meeting with WebEx option

» Recorded session

» December 2018




Contact

TxDOT - Traffic Safety Division

Henry Wicks, PE
Henry.Wicks@txdot.gov

Barbara Russell, PE
Barbara.Russell@txdot.gov



mailto:Marco.Cameron@txdot.gov
mailto:Barbara.Russell@txdot.gov

Applying the 7-Step Approach
to Implementing Smart Work Zones
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Applying the 7-Step Approach

PROGRAMMATIC
OPERATIONAL INTEGRATION INTEGRATION
&
Influences —’ o ‘ e
: =4 —
Deﬁng ft'he 9
neligz?l?t'y%oal | l roces: l
@
9 l T Institutionalize
sy buioest
Current Business —

Processes

81



Applying the 7-Step Approach

Implementing Smart Work Zones

Implementing Smart Work Zones:
« Focus on business process from planning through procurement

Overview of Steps:
Step 1: Identify Influences

Step 2: Define Goals

Step 3: Identify Current Process
« Existing TXDOT project development process in place
« Use of Smart Work Zones is ad-hoc, roles not clearly defined

Step 4a: Develop New Process
— Large group — discuss initial planning considerations
— Small breakout groups - map out process for using Smart W ork
Zone guidelines and resources — 3 scenarios
— Large group - reconvene for reports from small groups

Steps 5-7: Assess, Document, Institutionalize the Process
82

Large Group

Large
Group



Current Project Development Process

TxDOT Project Development Process:
« Early Design Stage

« Budget Estimations

« Road/Bridge Design Process

« Traffic Management Plan

« Letting

« Construction

Using the new Guidelines and Resources,

Smart Work Zones are considered early in the
planning and procurement process.
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Implementing Smart Work Zones

Smart Work
Zone Life
Cycle Initial Planning Considerations:
~ - * How are SWZstrategies considered early in the planning
o T process for construction projects? By whom?
ul ’ Existing TS b
st e What stakeholders are involved in planning for SWZs?
° e Internal and external? >Large
N ) _ ) Group
- - * Is the data needed for assessment/scoring available in
el - your district? Gaps? How to obtain data if not readily
Qe i e available?
| swze get Estimat
- -
1—"\—\_\__\__\-\_\-\-\-”-'--'--'__'_,_:-"_'- X
R
—
o ==
EWZ M ps In g
30 Ign Stage Dheeennenns
mmaan ]
r perations Info erted a M
o merone o tmeerieaat | gl
....................................... &
[ T -\-H-""'a-._-o-"""ff-:
=]
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Implementing Smart Work Zones

Smart Work
Zone Life
Cycle

o + 6o/ Mo-GoAnal Business Process Mapping Exercise:

« At what point in the process are the SWZ Guidelines
used? By whom?

— g _ | *© Whois responsible for selecting the Smart Work Zone
* Frodect S strategies? Are any checks or approvals required? How is

P final decision made? -
5 Small

Groups

Qereasy :
_ B! > « How will the selected temporary SWZ system be -
L e e et = e connected to in-place TMC systems (e.g. ATMS,

e + Sesciben communications infrastructure)? How is this coordinated?

Whois involved?

* How are optional system features determined?

TS Operations info insertedat | S -l © How are data collection needs from Guidelines determined
s o kit and incorporated into contract documents? Who is
involved?

» How will resources for contracting (special specs, plan
_— ot sheets) be accessed and incorporated?
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Steps 1-2: Influences and Goals

Influences and Goals (Large Group):
« Step 1 - Influences

« Step 2 — Define Goals
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Step 3 — Current Process

TxDOT Project Development Process:
« Early Design Stage

« Budget Estimations

« Road/Bridge Design Process

« Traffic Management Plan

« Letting

« Construction

 Use of Smart Work Zones is ad-hoc, roles
not clearly defined

« Using the new Guidelines and Resources,
Smart Work Zones are considered early in
the planning and procurement process.
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Step 4a: Develop Process

Initial Planning Considerations

Initial Planning Considerations (Large Group):

How will SWZ strategies be considered early in the
planning process for construction projects? By whom?

What stakeholders should be involved in planning for
SWZs? Internal and external?

Is the data needed for assessment/scoring available in
your district? What are the data gaps? How to obtain
data if not readily available?
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Step 4a — Develop Process

Business Process Mapping Exercise

» After lunch, we will convene back for instructions
» Then break into small groups

» Consider a construction project:
« Map out process from initial planning to procurement

* Includes a Smart Work Zone in one of the following:
1. Urban/metro scenario

2. Rural freeway scenario
3. Rural non-freeway scenario
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Lunch Break (Off-site)
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Business Process Mapping
Exercise

Instructions and Small Group
Breakouts
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Step 4a — Develop Process

Business Process Mapping Exercise

INSTRUCTIONS for Business Process Mapping Exercise:

» Break into small groups

» Consider a construction project:
« Map out process from initial planning to procurement

* Includes a Smart Work Zone in one of the following:
1. Urban/metro scenario
2. Rural freeway scenario
3. Rural non-freeway scenario
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Step 4a — Develop Process

Business Process Mapping Exercise

» Create a process map (using flip chart paper)
 Identify key stakeholders
 Identify start and end points
« Show key inputs, outputs, steps, and decision points

* Indicate who is responsible for each step and when that
occurs within the existing process for construction planning,
design, and operations

: Direction of Flow

Start or Steps Decisions or
End Point Alternatives
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Step 4a — Develop Process

Business Process Mapping Exercise

» During process mapping, consider the boxes and
guestions on your handout

Identif Select E Integrat
enti ngage ntegrate
y Gather Analyze Smart gag g )
work stake- SWZ with

data data Work
zone holders TMC
Zone

» NOTE: Assign areporter who will provide an overview
of the process map created during report-outs
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Step 4a — Develop Process

Business Process Mapping Exercise

REMINDERS:
« Visual representation of steps & connections

« Concise picture of sequence of tasks
— ldentify when each step takes place and who is responsible
— Call out decision points

* A good business process map should:
— Show where improvements can be made
— Where smooth handoffs are not taking place
— What steps may be eliminated
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Small Group Breakouts
(60 minutes)
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Re-Convene in Large Group to
Review Mapping
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Step 4a - Re-convene to Review

Mapping

Re-Convene in Large Group:
* Report-out from Small Groups

— Share process maps. key steps, responsibilities,
decision points

« Discussion
— Similarities and differences among process maps?
— What do you like about each map?

— Does the process change for metro, rural freeway,
rural non-freeway? How?

— Should maps be merged?
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Looking Ahead
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Looking Ahead

Continue documenting 7-Step Approach:
« Step 4b — Implement the Process

e Step 5 — Document the Process
« Step 6 — Document the Process

e Step 7 — Institutionalize the Process
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Action Planning
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Action Planning

« Small Group Breakouts
— Develop action items
— Bring top 3 actions back to large group

 Groups Report Out
— Recommend your group’s top 3 action items

« Large group discussion
— Prioritize and document highest priority action items
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Applying What You’ve Learned
and Next Steps
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Additional Business Process Improvements

for Implementing Smart Work Zones

Other Aspects of Implementing Smart Work Zones

Do TxDOT field staff have adequate expertise to oversee Smart
Work Zone strategies in the field?

How are issues and lessons learned identified from Smart Work
Zone deployments? How are these communicated to facilitate
future improvements?

How iIs work zone data evaluated and archived?

W hat additional outreach/training is needed?
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Next Steps and Wrap-Up

 PDH Tracking Form
* Workshop Evaluation

Next Steps:

 Workshop Summary Report — to be distributed to
agency champion
» Business process map
» Action items
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Closing Comments

THANK YOU for your participation!
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