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CLOSEOUT REPORT

Submitted by the AASHTO TIG Lead States Team for
the following technology:

Construction Analysis Software Tools
(CAST)

Introduction

The American Association of State Highway Transportation Officials (AASHTO)
Technology Implementation Group (TIG) selected Construction Analysis
Software Tools (CAST) as a TIG Focus Technology in June 2006 by combining
two similar technology submissions; 1) Construction Analysis for Pavement
Rehab Strategies from California and 2) User Impacts of Fast-Track Construction
from Utah. The goal of the CAST Lead States Team (LST) is to promote the use
and adoption of the analysis tools in the AASHTO member states and other
agencies. The analysis tools provide the following advantages:

e Improve work-zone safety and mobility,

e Optimize construction staging with the most cost effective solution, and

e Improve public perception and satisfaction.

To achieve the goal, the LST has provided member states with information on
the CAST products. This closeout report summarizes LST activities and
observations. The report is divided into the following five sections:
e Marketing Activities,
Performance Measurement,
Lessons Learned,
Transition Plan, and
Final Expenditure Information.



Marketing Activities

The LST conducted outreach through technical meetings, webinars,
presentations at conferences and workshops, and distributing marketing
materials and publications.

List of Hosted Demonstration Workshops

The team has hosted four demonstration workshops. Two video conferences and
one webinar were delivered through the WASHTO-X program. An on-site
technical workshop was held in Sacramento, California in March 2007. The
attendee list and workshop notes are located in the Appendix A.

e Workshop Title Location ol

(in chronological order)

Video Conference:
December 8, 2006 Construction Analysis for | WASHTO-X 12 States
Pavement Rehabilitation

Attendance

Optimizing Traffic
Management and
Construction Work Zone
Analysis

March 20-21, 2007 Sacramento, CA 50

Video Conference:
September 18, 2007 Construction Analysis for | WASHTO-X 15 States
Pavement Rehabilitation

Webinar: Construction
Analysis for Pavement
Rehabilitation Strategies
(CA4PRS)

January 8, 2008 WASHTO-X 10 States

List of Presentations at Conferences and Meetings

The team has made presentations at a number of national/ international technical
conferences including TRB and AASHTO Sub-Committee annual meetings.

Conference or Presenter TIG Written
Date Meeting Name, Name, Presentation Title CAST  paper?
Location Organization Booth (Y/N)
October, AASHTO Annual : ) .
2006 Meeting, Portland, OR Richard Land TIG: CAST Project N N
January, TRB Annual Meeting, EB Lee, UC i v
2008 Washington, DC Berkeley Y




AASHTO . .
Subcommittee on Ngdarajah (Siva)
- . Sivaneswaran,
Maintenance/Standing ;
. Federal Highway
June 2008 Committee on L . -
: Administration/E
Environment/A
B Lee, UC
Management Berkele
Monterey CA y
November, | ITS World Congress, EB Lee, UC Traffic Monitoring Studies
2008 New York, NY Berkeley with Surveillance Systems
Nadarajah (Siva)
Transportation Sivaneswaran, ) -
February, Construction Federal Highway CA4PRS: A DeC|3|on.
- g Support Tool for Rapid
2009 Management, Administration/E Highway Renewal Proiects
Orlando, FL B Lee, UC ghway )
Berkeley
I-15 Ontario Project:
Concrete Pavement EB Lee, UC Technology
. Berkeley / .
April, 2009 | Technology Program, Jonathan Harto Implementation for
St. Louis, MO Caltrans 9 | Accelerated Concrete
Pavement Rehabilitation
AASHTO
June 14 Traffic/System Ops. EB Lee, UC
2009 ' Sub-Committee Berkeley / Jacqui | -
Meeting, Manchester, | Ghezzy, Caltrans
NH
July 19, AASHTO Design Sub- Richard Land,
Committee Meeting, -
2009 . . Caltrans
Indianapolis, IN
August 2, AASHTO C_onstructlon EB Lee, UC
2009 Sub-Committee Berkele -
Meeting, Chicago, IL y
AASHTO Value Michael
August 31, | Engineering Samadian,
2009 Conference, San Caltrans/EB Lee, CA4PRS
Diego, CA UC Berkeley

List of Publications
The CAST brochure is included in the Appendix B.

Total Number Recipients and Distribution

Date Produced

Publication Type

Produced Method
December, Distributed at Conferences
2007 CAST Brochure and Workshops




Performance Measurement

The team conducted a fact-finding survey at the initial stage of this project. The
survey requested information about member state’s practices related to
construction management and work zone traffic management. Also determined
was their usage and interests in construction analysis software tools. Detailed
survey results are shown in the Appendix C.

Survey Information 2007 Survey 2009 Survey

# of agencies responding to survey 34 37

# of agencies that have at least tried a CAST
technology or similar software tools for traffic 22 -
management during construction

# of agencies interested in trying a new or
improved CAST technology on an upcoming 33 -
project

# of agencies currently using at least one
CAST technology on a routine basis

# of agencies that have tried at least one of
the CAST technologies but have not broadly - 6
implemented at this time.

Software use breakdown:
AIMSUN -
CA4PRS -
CORSIM -
FREQ -
HCS (Highway Capacity Software) 3
IDAS -
PARAMICS -
PRIMAVERA -
TRANSMODELER
QUICKZONE
QUEWZ
VISSIM
Others (Excel, Syncro, etc.)

R8sk wRoR
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Lessons Learned

Effective Tools and Methods

(From the viewpoint of your lead states team, which were the most effective marketing tools and
methods they used, and why were they believed to be the most effective.)

Webinar: as the number of webinars increased, the number of participates
increased.

Caltrans upper management support (Larry Orcutt and Randy Iwasaki) who
partnered with FHWA to allow the transfer of knowledge and technology to all
state DOT'’s.

A FHWA champion (Jim) who acquired the license for all state DOT’s overcame
two barriers: propriety issues and financial constrains. This pushed the
technology to be implemented at the state level. The second component was the
communication to FHWA Division offices. This was the key for the success of this
project.

Need strong marketing materials (brochure, one-page white paper).
One-on-one training was an extremely effective tool.

The timeliness of this technology in reference to the issues and problems with
construction constrains that every DOT was dealing with.

Major reason for success: this technology was needed now by DOT’s.

Unique Tools and Methods

(List any particularly creative or unique elements or methods used by your lead states team that
other lead states teams should consider using.)

FHWA purchased the licenses for all DOT'’s.

Ineffective Tools and Methods

(From the viewpoint of your lead states team, which tools and methods were much less
productive than desired, and provide your team’s recommendations concerning future use of
these methods or activities.)

Some initial webinars failed to engage DOT upper management. A team must
get upper management buy in before getting middle management/users of
technology involved. It is difficult to get traction within other DOT’s without this
type of movement.

Must find the correct level of entry to get DOT’s to implement.



General Comments
(Provide any lessons learned not included above.)

TIG should solicit and rate submissions based on the national issues/concerns.
Need champion with ability to drive implementation activity.

Some vendors did not show the same interest level providing information or
participation.

Perhaps vendors did not see the value in participating in the projects.

Transition Plan

Technology Transfer

Contact Offlce_ Name,
Location
Office of Asset
Kenneth Jacoby Management, 202-366-6503 ken.jacoby@dot.gov

Washington, DC

Primary On-going Implementation Responsibility

Committee Name,

Contact

Organization
Office of Asset

Kenneth Jacoby Management, 202-366-6503 ken.jacoby@dot.gov
Washington, DC

Specific Future Actions Recommended

Recommended
Organization to Perform

Future Activity Time Frame

Send letter, which includes final report and Upon
brochure to AASHTO Three subcommittees | completion of | AASHTO

(Traffic, Design, Construction) final report
. Upon

Sen(_j letter to SCOH members concerning completion of | AASHTO
the license availability :

final report
Publish case studies for various CAST Tools | 2010-2011 FHWA
Contmueq meeting outreach efforts (eg 2010-2011 EHWA
presentations)




On the Web

Information will remain on the AASHTO TIG web site until such time that FHWA may be able to
incorporate this information into their web site.

10



Final Expenditure Information

Total Expenses

$29,515.46

11



Appendix A: Demonstration Workshop Information
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Appendix A-1

WASHTO-X Video Conference

Title: Construction Analysis for Pavement Rehabilitation
Date: December 8, 2006

List of Registered Attendance (Actual number of attendance is great than the number of
registration because more people attended from one registered site.)

Name: Steve Mills Name: Jim Sorenson

Agency: |FHWA Agency: |FHWA

Location: |Alabama Location: | FHWA HDQ. Room 3206
Phone: 334-223-7390 Phone: 202-366-1333

Fax: 334-223-7325 Fax: 202-366-9981

E-Mail: steve.mills@fhwa.dot.gov E-Mail: james.sorenson@dot.gov
Name: Andy Wyciskalla Name: Jason Dietz

Agency: |FHWA Agency: |FHWA-CA

Location: | Montana Division Location:

Phone: 406-449-5302 x249 Phone: 916/498-5886

Fax: Fax: 916/498-5008

E-Mail: andy.wyciskalla@fhwa.dot.gov |E-Mail: jason.dietz@fhwa.dot.gov
Name: Jennifer Harper Name: Amy Starr

Agency: |MoDOT Agency: |NDOR

Location: | Jefferson City, MO Location: | Nebraska

Phone: 573-526-3636 Phone: 402-479-3687

Fax: 573-526-4337 Fax:

E-Mail: jennifer.harper@modot.mo.gov | E-Mail: astarr@dor.state.ne.us
Name: Bush Anita Name: Roma Clewell

Agency: |NDOT Agency: |NDOT

Location: | FHWA - Carson City Location: |Carson City

Phone: 775-888-7262 Phone: 775-888-7223

Fax: 775-888-7501 Fax: 775-888-7230

E-Mail: abush@dot.state.nv.us E-Mail: rclewell@dot.state.nv.us
Name: Gary Hourt Name: Michele Maher

Agency: |NDOT Agency: |NDOT

Location: |CC,NV Location: |FHWA - Carson City
Phone: 775-888-7548 Phone: 775-888-7737

Fax: Fax: 775-888-7501

E-Mail: ghourt@dot.state.nv.us E-Mail: mmaher@dot.state.nv.us
Name: Bemanian Sohila Name: Dean Weitzel

Agency: |NDOT Agency: |Nevada DOT

Location: | FHWA - Carson City Location: | FHWA Division Office
Phone: 775-888-7520 Phone: 775-888-7520

Fax: 775-888-7501 Fax: 885-775-7501

E-Mail: sbemanian@dot.state.nv.us E-Mail: dweitzel@dot.state.nv.us
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Appendix A-2

WORKSHOP

Optimizing Traffic Management Using Modeling Techniques
for Major Urban Construction

March 20-21, 2007
Sacramento, CA
Double Tree Hotel

Event Description

FHWA decided to sponsor research for mainly Caltrans and Washington State DOT on network
simulation models for construction work zone. FHWA sponsored the fund for this workshop to
have the presentations from the experts in this topic area. The agenda and arrangement were
prepared by the Caltrans, WSDOT, and UC-PRC.

To share information among agencies and consultants about traffic modeling simulation and the
decisions that can be made from these models. Information shared will include decision making
based on information from the models, applying model outputs to project level work zones and
traffic control, and making policy level decisions about organizational and business practices.

Workshop Goals

1) This workshop is not a chance to market or lobby for a product(s), applications, or services.
2) The workshop is to exchange ideas on the subject matter. The outcome will be improve the
knowledge on the state of the art and to better inform States and FHWA on a series of tools and
options to manage congestion impacts related to construction projects.

3) To understand how FHWA’s new federal rule making related to work zones and traffic
management is related to and compliments this effort. To coordinate operational, planning, and
communications issues.

4) Identify and document best practices around the country, possibly looking at current research
efforts and new developments.

5) Identify and document benefits for considering congestion management applications. Could
be hard and soft costs items.

6) Identify tools and concepts for consideration and possible areas of application - potentially a
broader national effort.

7) Consider the development of guidelines for using these tools and next steps and how to
communicate this effort nationally.

8) Consider how operational and safety requirements need to be coordinated with project and
program delivery.

9) Discuss basic goals of using these tool(s): project/program delivery commitments, and
estimating and managing congestion and traffic operational impacts.

14



Agenda

Tuesday, March 20, 2007

Time Topic Speaker
8:00 to 9:00 am Introduc_tlons, Housek_eeplng Facilitator,
Overview, Expectations All
9:00 to 9:30 am Background, FHWA's Work Zone Final Rule Tracy Scriba, FHWA
9:30 to 10:15 am Traffic Model S|mu_lat|<_)n & Construction James Colyar, FHWA
Applications
10:15to 10:30 am BREAK

Tom Kane, Des Moines MPO & B
and
Mitiesh Jha, Earth Tech
Doug Anderson, UDOT and
and
Peter Martin, Univ. of Utah

Case Study: Des Moines, IA

10:30 to 11:15 am 1-35 Reconstruction (MITSIM)

Case Study: Salt Lake City, UT

11:15 to Noon I-15 Reconstruction (VISIM)

Noon to 1:30 pm LUNCH

Case Study: Ontrario, CA Syed, Raza, and Johnathon, Caltrans

1:30 to 2:30 pm - and
I-15 Reconstruction (Danamaq) Mit Jha, Earth Tech
2:30 to 3:10 pm Case Study: Michigan, Paramics Do H. Nam, T-Concepts

3:10 to 3:20 pm BREAK

Michigam: Adopting Organizational & Business

3:20 to 4:00 pm Practices to Traffic Models

Catharine Jensen, Michigan DOT

4:00 to 4:50 pm Case Studies: I-80, Saddle Brook, NJ and US 101, Kyle Winslow and
’ U P San Francisco David Thomas, Parsons Brinkerhoff
4:50 to 5:00 pm Recap of Day's Session

Wednesday, March 21, 2007

Time Topic Speaker
8:00 to 8:45 am Wisconsin DOT Experience with Traffic Models John Shaw, Wisconsin DOT
LT . Karl Westby, WSDOT
8:45 to 9:30 am Case Study: 1-405, ng(a)t_trle, Washington State and
Mithilesh Jha, Earth Tech
9:30 to 9:45 am BREAK
E.B. Lee, UC Berkeley
9:45 to 10:45 am Application of CA4PRS in Traffic Modeling and
David Thomas, PB
10:45to 11:15 am Emerging Technologies Lianyu Chu, UC Irvine
. . Next Steps: Where Do We Go From Here, Action Facilitator,
11:15to 11:45 am Ttems Al
11:45 to Noon Wrap-Up and Adjourn

15



Appendix A-3

WASHTO-X Event Agenda

Title: Construction Analysis for Pavement Rehabilitation

Date: September 18, 2007 (Tuesday)

Time: 11:00AM — 1:30PM Eastern / 8:00AM - 10:30AM Pacific Daylight Time
(Please be ready to receive video conference calls 30 minutes in advance of the meeting.)

Event Description

Since 1998, Caltrans initiated Long-Life Pavement Rehabilitation Strategies (LLPRS)
program with the goal of rebuilding approximately 2,800 lane-km of high volume urban
freeway with pavements that are designed to last 30+ years with minimal future
maintenance. Developed as a LLPRS planning tool, CA4PRS (Construction Analysis for
Pavement Rehabilitation Strategies) software estimates how much pavement can be
rehabilitated or reconstructed under different traffic closure strategies, considering project
design and constraints and the number of lanes closed. The software provides a
construction schedule baseline for the integrated analysis of pavement design,
construction logistics, and traffic operations. It was designed to help state highway
agencies and paving contractors develop sounder construction schedules that minimize
traffic delay, extend the service life of pavement, and cut agency costs.

Agenda Outline

5 min Welcome and House Keeping — Doyt Bolling, WASHTO-X Program
Director
Presentations

5 min CA4PRS Participant Introductions

5 min CAA4PRS and work-zone traffic — Michael Samadian, Caltrans

5 min Deployment and status goals — Larry Orcutt, Caltrans

30 min  CA4PRS modeling — John Harvey, University of California

45 min  CA4PRS Demonstrations — EB Lee, University of California

30 min  Round Table: Open Discussion (Each participating site is asked to introduce
participants at its site and be prepared to briefly discuss their ideas, concerns,
questions as appropriate, and submit questions and issues for discussion.)

5 min Closing Comments — Doyt Bolling
Adjournment

16



List of Registered Attendance (Actual number of attendance is great than the number of
registration because more people attended from one registered site.)

Name: place holder Name: Michael Samadian

Agency: Agency: |Caltrans

Location: Location: | FHWA-CA

Phone: Phone: (916)324-2048

Fax: Fax:

E-Mail: E-Mail: Michael_m_samadian@dot.ca.gov
Name: Janet Minter Name: Gary Strome

Agency: |CDOT Agency: |CDOT R4

Location: | Denver Location:

Phone: 303-398-6803 Phone: 970 350 2382

Fax: 303-398-6810 Fax: 970 330 8513

E-Mail: Janet.Minter@dot.state.co.us E-Mail: gary.strome@dot.state.co.us
Name: Kim Gilbert Name: Robert Locander

Agency: |Colorado DOT Agency: |Colorado DOT

Location: |HQ Location: | Lakewood, CO

Phone: 303.398.6527 Phone: 303-398-6562

Fax: 303.398.6504 Fax: 303-398-6504

E-Mail: kgilbert@dot.state.co.us E-Mail: robert.locander@dot.state.co.us
Name: Delante Toyer Name: Philip Arena

DC Department of Transportation

Agency: | ¢4 New York Avenue, N.E., Agency: |FHWA o

Location: Washington, D.C., 2 Location: | Louisiana Division

Phone: A Phone: (225) 757-7612

Fax: 301-339-3700 Fax: (225) 757-7601

E-Mail: | 202°671-4714 E-Mail: | Philip.arena@fhwa.dot.gov
delante.toyer@dc.gov

Name: Anthony Boesen Name: Tom Deitering

Agency: |FHWA Agency: |FHWA

Location: | Oregon Div Location: | Arizona Division

Phone: 503-587-4707 Phone: 602-379-3646

Fax: Fax:

E-Mail: anthony.boesen@fhwa.dot.gov E-Mail: thomas.deitering@dot.gov

Name: Thomas Duncan Name: Jeffrey Forster

Agency: |FHWA Agency: |FHWA

Location: | Indiana Division Location: | Bismarck

Phone: 317 226-5622 Phone: 701-250-4343

Fax: 317 226-7341 Fax: 701-250-4395

E-Mail: Thomas.Duncan@fhwa.dot.gov E-Mail: Jeff.forster@dot.gov

Name: Hector Santiago Name: Steve Von Stein

Agency: |FHWA Agency: |FHWA

Location: | Louisiana Location:

Phone: 225-757-7620 Phone: 505-670-0199

Fax: Fax:

E-Mail: hector.santiago@fhwa.dot.gov E-Mail: steven.von.stein@fhwa.dot.gov

Name: Don Horne Name: Steve Mueller

Agency: |FHWA PA Division Agency: |FHWA Resource Center

Location: |Harrisburg, PA Location: | RC-Lakewood

Phone: 717-221-3440 Phone: 720-963-3213

Fax: 717-221-3494 Fax: 720-963-3232

E-Mail: don.horne@fhwa.dot.gov E-Mail: Steve.Mueller@fhwa.dot.gov
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Name:
Agency:

Location:

Phone:
Fax:
E-Mail:

Name:
Agency:

Location:

Phone:
Fax:
E-Mail:

Name:
Agency:

Location:

Phone:
Fax:
E-Mail:

Name:
Agency:

Location:

Phone:
Fax:
E-Mail:

Name:
Agency:

Location:

Phone:
Fax:
E-Mail:

Name:
Agency:

Location:

Phone:
Fax:
E-Mail:

Name:
Agency:

Location:

Phone:
Fax:
E-Mail:

Name:
Agency:

Location:

Phone:
Fax:
E-Mail:

Name:
Agency:

Location:

Phone:

Steve Mueller

FHWA Resource Center
RC-Lakewood

720-963-3213
720-963-3232
Steve.Mueller@fhwa.dot.gov

Timothy LaCoss

FHWA-NY

Albany, NY
(518)431-4125x260
(518)431-4121
Timothy.LaCoss@fhwa.dot.gov

Brian Buckel

La DOTD

La FHWA
225-379-1503
225-379-1858
bbuckel@dotd.la.gov

kyle evert
NDDOT

701-391-9008

kevert@nd.gov

Andrew Mastel
NDDOT
Bismarck FHWA
701-328-6915

amastel@nd.gov

Rick Bennett

New York State DOT
Albany, NY
518-485-8976

rbennett@dot.state.ny.us

Richard Andrews
OkDOT

randrews@odot.org

David Green
OkDOT

dgreen@odot.gov

Ricky Johnson
OkDOT
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Name:
Agency:

Location:

Phone:
Fax:
E-Mail:

Name:
Agency:

Location:

Phone:
Fax:
E-Mail:

Name:
Agency:

Location:

Phone:
Fax:
E-Mail:

Name:
Agency:

Location:

Phone:
Fax:
E-Mail:

Name:
Agency:

Location:

Phone:
Fax:
E-Mail:

Name:
Agency:

Location:

Phone:
Fax:
E-Mail:

Name:
Agency:

Location:

Phone:
Fax:
E-Mail:

Name:
Agency:

Location:

Phone:
Fax:
E-Mail:

Name:
Agency:

Location:

Phone:

Jason Dietz
FHWA-CA

(916) 498-5886
(916) 498-5008
Jason.Dietz@fhwa.dot.gov

Simone Ardoin

LA DOTD

Baton Rouge
225.379.1951
225.379.1501
sardoin@dotd.la.gov

Dave Levi

LTAP

Bismarck
701-328-9857
701-328-9866
dave.levi@ndsu.edu

steven Henrichs
NDDOT

fhwa bismarck
701-328-6910

shenrich@nd.gov

Dean Weitzel
Nevada DOT
Nevada FHWA Div
775-888-7520

dweitzel@dot.state.nv.us

Chris Zelmer

oDOT

White City

541-890-8812

541-774-6397
chris.r.zelmer@odot.state.or.us

Dave Girdner
OkDOT

dgirdner@odot.org

Bryan Hurst
OkDOT

bhurst@odot.org

Sharon May
OkDOT



Fax:
E-Mail:

Name:
Agency:

Location:

Phone:
Fax:
E-Mail:

Name:
Agency:

Location:

Phone:
Fax:
E-Mail:

Name:
Agency:

Location:

Phone:
Fax:
E-Mail:

Name:
Agency:

Location:

Phone:
Fax:
E-Mail:

Name:
Agency:

Location:

Phone:
Fax:
E-Mail:

rjohnson@odot.org

John Parker
OkDOT

jparker@odot.org

Betty Thomas
OkDOT

bthomas@odot.org

Abdul Wakil
uboT

Salt Lake City
801-964-4455

awakil@utah.gov

Chen Chen
VDOT

chen.chen@vdot.virginia.gov

Matthew Enders
WSDOT
Washington
(360) 705-6907
(360) 705-6822

endersm@wsdot.wa.gov
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Fax:
E-Mail:

Name:
Agency:

Location:

Phone:
Fax:
E-Mail:

Name:
Agency:

Location:

Phone:
Fax:
E-Mail:

Name:
Agency:

Location:

Phone:
Fax:
E-Mail:

Name:
Agency:

Location:

Phone:
Fax:
E-Mail:

smay@odot.org

Ezat Soltani
Okdot

405-522-2588

esoltani@odot.org

Shyam Sharma
Oregon DOT
White City
541-774-6335

shyam.sharma@odot.state.or.us

Morgan Frame
Utah LTAP

Morgan.Frame@usu.edu

Glenn McMillan
Virginia Department of
Transportati

540-899-4233
540-8994011
Glenn.McMillan@vdot.virginia.gov



Appendix A-4

WASHTO-X Event Agenda

Title: Construction Analysis for Pavement Rehabilitation
Date: January 8, 2008 (Tuesday)
Time: 1:30PM - 3:30PM Eastern / 10:30AM - 12:30AM Pacific Time

Event Description

Since 1998, Caltrans initiated Long-Life Pavement Rehabilitation Strategies (LLPRS)
program with the goal of rebuilding approximately 2,800 lane-km of high volume urban
freeway with pavements that are designed to last 30+ years with minimal future
maintenance. Developed as a LLPRS planning tool, CA4PRS (Construction Analysis for
Pavement Rehabilitation Strategies) software can be used to identify optimal
rehabilitation strategies that balance the construction schedule with inconvenience to
drivers and transportation agency costs. The software provides a construction schedule
baseline for the integrated analysis of pavement design, construction logistics, and traffic
operations. It was also designed to help engineers and planners develop sounder
construction schedules that minimize traffic delay, extend the service life of pavement,
and cut agency costs. Since 1999, the capabilities of CA4PRS have been validated on
several major highway rehabilitation projects in states including California, Minnesota,
and Washington. CA4PRS was selected by AASHTO’s Technology Implementation
Group as a 2006 priority technology and received 2007 International Road Federation
Global Achievement Award for Research. This event will provide detailed background
and capabilities of the software CA4PRS and a brief overview for its implementation and
deployment status with proven case studies.

Agenda

3 min Welcome and House Keeping — Doyt Bolling, WASHTO-X Program
Director
Presentations

5 min CA4PRS Participant Introductions

5 min Deployment Status — Larry Orcutt, Chief, Division of Research and
Innovation, Caltrans

5 min CAA4PRS and Work-Zone Traffic — Michael Samadian, Division of Research
and Innovation, Caltrans

30min  CA4PRS Modeling — John Harvey, University of California at Davis

40 min ~ CA4PRS Demonstrations — EB Lee, University of California at Berkeley

30 min  Round Table: Open Discussion (Each participating site is asked to introduce
participants at its site and be prepared to briefly discuss their ideas, concerns,
guestions as appropriate, and submit questions and issues for discussion.)

2 min Closing Comments — Doyt Bolling
Adjournment
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List of Registered Attendance (Actual number of attendance is great than the number of
registration because more people attended from one registered site.)

Name: David Lim Name: Bernioe Kuta

Agency: |Caltrans Agency: |FHWA

Location: | FHWA-CA Location:

Phone: (916) 324-2419 Phone:

Fax: Fax:

E-Mail: s.david.lim@dot.ca.gov E-Mail: bernie.kuta@dot.gov
Name: Nadarajah Sivaneswaran Name: Steve Mueller

Agency: |FHWA Agency: | FHWA Resource Center
Location: | HRDI-12 Location: | RC-LKWD

Phone: 202-493-3147 Phone: 720-963-3213

Fax: Fax: 720-963-3232

E-Mail: n.sivaneswaran@dot.gov E-Mail: Steve.Mueller@fhwa.dot.gov
Name: Jason Dietz Name: Daniel Gorley

Agency: |FHWA-CA Agency: |Idaho Transportation Department
Location: Location:

Phone: (916) 498-5886 Phone: 208 334 8442

Fax: Fax:

E-Mail: jason.dietz@fhwa.dot.gov E-Mail: dan.gorley@itd.idaho.gov
Name: Mark Wheeler Name: LYNN WHITE

Agency: |Idaho Transportation Department | Agency: |Idaho Transportation Department
Location: Location:

Phone: 208 334-8887 Phone: 208-886-7834

Fax: Fax: 208-886-7895

E-Mail: mark.wheeler@itd.idaho.gov E-Mail: lynn.white@itd.idaho.gov
Name: Mike Dehlin Name: Paul Steele

Agency: |Idaho Transportation Dept Agency: |Idaho Transportation Dept
Location: Location:

Phone: 208-334-8444 Phone: 208-745-5670

Fax: Fax: 208-745-8735

E-Mail: mike.dehlin@itd.idaho.gov E-Mail: paul.steele@itd.idaho.gov
Name: Chad Clawson Name: Morf Jeff

Agency: |ITD Agency: |Transportation Department
Location: Location: | Boise, ID

Phone: 2087994218 Phone: 208-334-8971

Fax: Fax: 208-334-8917

E-Mail: chad.clawson@itd.idaho.gov E-Mail: jeff.morf@itd.idaho.gov
Name: Jeff Morf Name: Osama Elhamshary
Agency: |Transportation Department Agency: |UC Berkeley, CCIT
Location: | Boise Location:

Phone: 208-334-8971 Phone: (510)642-3150

Fax: 208-334-8917 Fax:

E-Mail: jeff.morf@itd.idaho.gov E-Mail: oe@calccit.org

Name: Matt Parker

Agency: |UDOR R-3

Location: | Orem

Phone: 801-222-3466

Fax:

E-Mail: mattparker@utah.gov
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Appendix B: Marketing Media
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AMERICAN ASSOCIATION ar
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THE VOoIoE oFf TRANGPORBATION

CAST | CONSTRUCTION ANALYSIS SOFTWARE TOOLS
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Stion: Eff|C|ency
| hlle Minimizing
Congestion
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CAST serves as an important weapon
in today’s battles against declining
budgets, increasing congestion,

and aging infrastructure.




WHY CAST?
WHY NOW?

CAST techrology features
software packages that
provide managers and
othier decision-makars with
irformation on construction
options that minimize fraffic
congestion ard maximize
safe, efficient mobility during
roadway construction or
rehabilitation project=—and
bayiond.

Llging CAST, transportation
agencies and their
consultants can mode various
construction scenarnios to
datermine which bost sarve
the neads of all stakeholdars.

Although it i ternpting to think
of CAST as agadgetin an
agency's “toolbo’'—it & more
akin to a decision process
through which varous, key
scenanos can be amisionad,
“testad” and weighed
againsteach other in terms
of safety, cost, and impact

on customers—as well as
variables such as construction
matarials, methods, staging,
and life-cycle costs,

CAST also helps gather and
organize data for Impacts
Assessmants and Traffic
Managament Plangs required
by FHWA's Work Zone Safaty
and Mobility Rule for faderal-
aid highwray projects.

One significant benefit of
CAST techrology is that it
cften produces a ralativaly
clear map of tha thought
process invalved in choosing
key construction options. This
makes it a useful componant
of public information effiorts,
prividing stakeholders with
a clear view of the factors
irvolved in agency decisions
that impact highway usars,

CAST offars agancias,
industry, and customears a
virtual opportunity to "y
befora they buy, painting

an accurate pictura of

how gpecific choices in

the coursa of construction
of rehabilitation are likely

to perform in practice. In
zhort, CAST helps agencies
maximize the afficiancy of the

intricats construction planning,

design, and implementation
process,

;
:
|
i
i
|
i
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WHAT ARE MY
OPTIONS?

Sevaral popular software
preducts are available in the
marketplace to assist agencies
with various aspects of
construction anakysis. Typical
categories of options for thess
tools inchude:

— ftraffic simulation and analysis
— fraffic managemeant

— conatuction scheduling and
cost analysis

— acombination of the
above options.
Traffic Simulaticns:

These tool'z help evaluate the
impact of 3 work zone on fraffic
at focal or netwark levels. Three
levelz are available, depending
o Sope and compiety

# Microscopic iBazed on
individual vehiclas and
detailed characterstics lika
grade, curvature, car following
and lane changing theorias.
Oftan focused on immediats
construction area. )

* Mesoscopic (Basad on
individual vehiclas. Predicts
at an aggregate level, using
average spead on ravel link.)

» Macroscopic (Based on flow,
spaeed, and density of broader
traffic sectors: generally

network, corridor, or
regicn-wide.)

Traffic Management Tools:

These rools aid n the modeling of:
= Traffic dermand and handling
= Optimal signalization

+ Analytical/'detarministic factors
{Usually vields basic leval of
sanice estimates ragarding
density, spead,

and delay.)

= Sketch planning (Produces
general, oftan “first-cut,” travel
demand and traffic operations
astimates. )

= Schedula estimation

Construction Analysis Tools:
Theze fooiz aid in the design of
an effective construction plan by
FEgiting in:

= Stage planning
» Construction scheduling
= Coat analysis

CAST products vary by vendor
and can be used alone, in
saquence, or in tandem

with one another. Functional
integration of varous CAST
tools may be on the horizon, but
at present, different tools are
generally deploved for differant
neads or at differant phases of
the overall project.
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planning; detarministic/
analytical; travel demand
models; traffic signal

HOW DO WHERE CAN |

CHOOSE? LEARN MORE?

Typical CAST deacision CAST is a focus technology

factors include: of the American Association
) ) of State Highway Officials

* Analysis Context (planning, (AASHTO) Technology

design, or operations/ implemantation Group—or

construction) TIG. More information,

« Tool Category (sketch including experienced

vendors, details from recent
CAST workshops, and
presantations by expert usars

and suppliers are available at
www.aashtotig.org
(click on CAST).

optimization; micro, meso, or
macroscopic simulation)

* Most Appropriate

Tool Within Category
(comparison of vendor
offerings, selection of the
simplest tool that best
meets need)
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One innovation in the sffort to reduce highway construction time and
its impact on traffic is software called CA4PRS, Construction Analysis
for Pavement Rehabilitation Strategies. CA4PRS s a schedule and
traffic analysis tool that helps planners and designers select effective,
economical rehabilitation strategies. Funded through an FHWA pooled-
fund, CA4PRS was developed by the Pavement Research Center

at the University of California Berkeley. FHWA formally endorsed
CA4PRS as a "Priority, Market-Ready Technologies and Innovations®
product in 2008 for nationwide deployment. Recantly, FHWA amanged
the CA4PRS group licanse for 50 state DOTs.
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CAST | CONSTHUCTION ANALY SIS SOFTWARE TOOLS

For addifional CAST resources.
vizit www aashfolig org
and ciick on CAST.
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ABOUT TIG

Dedicatad to sharing high-payoff, market-ready technologies
amaong transportation agencies acroes the United States,
TG promotas tachnological adwancaments in transportation,
sponsors technology transfer efforts, and encourages
implemantation of those adwancamants.

For maore information visit
www. aashtotig.ong

CAST LEAD STATES TEAM

TIG's Lead States Team on Construction
Analysis Softwara Tools includes DOT and
FHWA reprasentatives who can halp you
evaluate the use of tha technology in your
agancy. Turn to team members for insight,
expertise, and advice,

Cavircania (Lesn Stare)

[T

Eil Farrbach

(B16) 2275845

kill farnbach & dot.cagow

Maria Valasdo
(B18) 2275843
rmainia. velndo @ dot. ca.gov

ConstRCTION

Chudk Susnuko

(B16) Z27-T2 4

chuok suszulo @ dot.oo.gov

Trarric OPeRaroH
Jaoqui Gheezi
(BB} 85 0

ghazzi@ dot.o

{510) 885
ebloc @ barkeloy.adu

Toni Wl o

Prddicrdion Das: famwary 202

Wiasiramon

Phiip Fordyos

[425] 456-B5A0
fordyoa @ wedot wa.gov

[202) mEe-1332
jaman.soranson@ frwa dot.gow

FHWaHcsoousmmeRs

ITE‘ dat gov

FHW A CaLroenw

FHWATFHRC

Madarnjah Simneswaran (Sim)
[202] 453-3147

nadarajsh sivaneswaron@dot.gov

AsSHTO

kplatte G nashio.org
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Appendix C: Survey Results
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Summary of Initial Survey Regarding Awareness and Use of CAST

Technologies (2007)

Questionnaire [ Responses |
Yes No %ofYes %ofNo
Are you aware of the changes to Federal rules
for work zone safety and mobility that are 34 0 100 o
taking effect in summ er 20072
Have you developed a policy/procedure to deal 18 18 47 53

with the new Federal work zone rule?

If so, briefly describe your policy/procedure.

Does your policy have a plan to implement the
new Federal work zone rule?

If so, briefly describe your plan.

What methodology do you use to minimize
congestion during construction?

About 50 percent of states have developed guidelines for the development of Transportation Management Plans for
projects, while other 50 percent of states are in the process of consolidating these into a uniform policy to comply with the

rule

22 12 B5 35

The development of a plan for implementing the new rule is currently underway in most of states that responded in 'yes.' In

Florida, a plan is being already put into place through compliance

Note: Two states (GA &SD) out of 34 respondents did not answer to this question
The sum of the percentage cannot be equal to 100 because of many overlaps

Methodology being used Frequency %, State
Innovative Contracting M ethods (ICMs) 14 44 AR, CA,DE, FL,IA, KY,MN, MS, MO, NM, NY, UT, WV, W
Design-huild 1 TR
Lane rental 4 29 MS (ONE PROJECT), MO, NY, UT
Incentive/Disincentive 10 71 AR, CA, DE, KY, MN, MO, NM, NY, Wy, W
Bidding on cost and time (A+B) 2 14 MO, NY
Lane Closure Restriction (e.g., nightitme or weekend construction) 18 47 AR, CO,DE,FL,ID, IN, 1A, MA, NV, NM, NY, UT, VT, WX, Wi
ITS Application 7 22 MA, OK, OR, PA TX, UT, W
Traffic Management Plan including the use of alternate routes 12 38 AK,CA, CO,DE, KS, KY, M|, MT,ND, OR, VA, WY

Public Invalvement

1"

34 CA.CO.IA, MI, NY, ND, OK, PA, TX, UT, VA

In summary,

1. The most widely used methodologies for lessening traffic inconvenience are: innvative contracting methods and lane closure restrictions
2. Among four different ICM s, the incentive contracting method stood out as the most preferred one by state highway agencies.

3. Like California, New York state also uses extended full closures (24/7) to complete the project in minimal time.

4. The state of New York and Texas reported that they have impleted a very strong, extensive public outreach pragram.

5. The state of Missouri and New York have used all of the |ICMs, except design-build.
B. Florida is the only state reporting that the selection of pavemnent material design is being used to minimize congestion
7. Indiana has an interstate lane closure policy that limits restrictions based on traffic

Methodology

Public
Outreach

34%

ITS
Application

estrictions
47%
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Does your Department use any software tools

for traffic management planning during 22 12 B5 35
construction?
If so, what software is used? _
Software Frequency %

QuickZone B 27

QUEWZ 4 18

Vissim 3 14

HCS (Highway Capacity Software) 3 14

Cthers (Excel, Syncro, Construction Congestion Cost) g 23

Does your state use any software tools Software Usage
for TMP? (among 22 states that use any computer tools)

Do you use software tools for estimating user

impacts and costs for highway construction? 18 18 22 &

What software tools do you use? Various: QUEWZ (4), AASHTO User Benefit Analysis (3), QuickZone (2), self-developed Excel spreadsheet,
FHWA Excel-hased program, Construction Congestion Cost

Do you have any plans to improve the

tools/im ethods you use for traffic management 16 18 47 53

in construction zones?

If there were a tool {new or improved) available
for minimizing project costs and user impacts
from construction, would you be interested?
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Einal Survey of States Regarding Awareness and Use of CAST Technelogies

Responses were received from 67 Individuals from 37 States (response from S. Korea is not included in table below).

AIMSUN CA4PRS CORSIM FREC IDAS PARAMICS PRIMAVERA TRANSMODELER
Awareness |YES 7 15 29 10 ] 10 a7 12
no pilot study & 10 7 7 3 5 5 10
pilot done 1 3 21 3 1 4 30 1
pilat on going 2
plan o iry 1 1 2 1
NO 28 21 ] 25 25 26 22
No Answer 2 1 2 3 1 3
SUM £l 37 37 ar 37 7 37 ar
ms product is considered routing. * 2 18 1 1 2 25 2
Wil implement. * 1 1 1
* The states answered "yes" to this item is considered as they have done a pilot study.
(% of states indicating awareness of CAST technologies)
AIMSUN CA4APRS CORSIM FREQ IDAS PARAMICE PRIMAVERA TRANSMODELER
Awareness  |YES 19 4 78 27 24 27 100 32
(%) NO (incl. no answer) 81 59 22 73 76 73 0 68
[Pilot Study (%) 14 33 76 30 11 50 86 17
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