Institute of Transportation
Engineers Annual Meeting
and Exhibit 2005

Victoria, Australia
7-10 August 2005

Volume 1 of 2

ISBN: 978-1-62276-186-9



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2005) by the Institute of Transportation Engineers
All rights reserved.

Printed by Curran Associates, Inc. (2012)

For permission requests, please contact the Institute of Transportation Engineers
at the address below.

Institute of Transportation Engineers
1099 14th Street, Suite 300 West
Washington, DC 20005-3438

Phone: +1 202-289-0222
Fax: +1 202-289-7722

ite_staff@ite.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2634

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

Volume 1
Adaptive Split Control Using ENhanced DeteCtOr Data .........cccciiiiiiiiiinieieeeie ettt 1
Edward J. Smaglik, Darcy M. Bullock, Thomas Urbanik I1
North American Development of Adaptive Traffic Signal SYStEMS ........ccooviiiiiiiiic e 18
Kevin Fehon
What Should We Expect from a Safe ROAA SYSTEM?........coviiiiiiiiiiie ettt ve e 35

David Lynam
Engineering and Community Partnerships to Address Physical Activity Concerns in Rural

AAPPAIACKIA. ... bt b E R bR b £ oA E e h £ R R bR bRt Rt bbb e nr e e n e 43
Ronald W. Eck, James Rye, Sheila Rye, Doug Hylton, David Goodrich

Award-winning Public Involvement Campaign for the Sand Creek Byway Project ..........ccocooeieieiiiiinens e 56
David Butzier, Joseph Tate |11

Guidelines for Using Simulation Models for PUDIIC MEETINGS ......ccooviioiiiiiiere e 66

Cameron Waite, David Szplett
Experiences with Approaches to Environmental Streamlining for Major Road Projects in Victoria,

AAUSETAITA ... b e E b b h bbbk bbbt 74
Clive Mottram

Emerging Toll-Road Environments Around the WOFI ... e 96
Norman Pidgeon

Electronic Tolling on the Sydney HarbOUE CrOSSING .........ccoiiiiiiiieieieiesie et see e e sre e neas 105
Iwan Smith, Rod Tudge, Christopher Wilson

AMS Issues and Future Challenges Facing Local GOVEINMENT........cccooviiiiiiiiiene et sae 120
John Howard

AMS Practices at the LOCAI LEVEL..........coiviiiiiiicct b 129
Thomas Kuen

U.S. Traffic Control Device Standards: What Does the Future HOold? ... 130

H. Gene Hawkins Jr.
Development of Minimum Traffic Sign Retroreflectivity Levels in the U.S. and Implementation

SETATEGIES ..ottt ettt ettt ettt e b et s be et et e st e st R e R e e R e b e ket e R £ eR £ eE e eR e AR e AR e R e e Rt eR e e Rt e ReeEeebe Aot e Rt eReeReebeebententereenearearens 146
Paul Carlson, Gene Hawkins

Recommended Exit Sign Information Loads within ROUNabouULS .............cccciiiiiiiiciici s 169
Fred R. Hanscom

Marking Melbourne’s Arterial ROads t0 ASSISt CYCIISTS ........oiiiiiiiiiiii e 180
Malcolm Daff, Tony Barton

Road Safety Audits in the United States: State of the PractiCe..........coooiiiiiiiiieii e 189
Martin E. Lipinski, Eugene M. Wilson

Road Safety Audits: The NOrth AmeriCan EXPEIIBNCE. ........ccvviiiiiiirieieieeste ettt esbe bt eneetesaenees 200
Sany Zein, Margaret Gibbs, Frank Navin

Road Safety Audits in New Zealand and AUSTFalia............covoiiiiiiiiieieiee et ra e ve e 207
lan Appleton

HD19/03 — The UK Standard for Road Safety AUIL.............coiiiiiiiiie e 223
Peter Whitfield, lan Sandle

Speed-Based Design of Traffic Calming SCREMES.........coiiiiiiii e 233
Raymond E. Brindle

Neighborhood Traffic Management Plans: When Is a Ballot Not @ POH? ..o 247
Ruth M. Smith, Zdenek (Zed) Kekula

Kodak Park Neighborhood Traffic Management ..ottt sttt saenne 258
Charles W. Huffine

Traffic Management in Sweden’s Neighbourhoods: Examples from Gothenburg ..........cccccoeveviiiieiiinincneieeicesine 268
Pavel Huzevka

Communication SKills for Transportation ENGINEETS. .........coiiiiiiiiiiiese et 275
Marlo Wright, Kelly Rainwater, Jennifer Pugh, Georgia Harmon, Dan Turnerr

A Zillion Reasons Why the Message iS NOt UNAEISTOOM .........c.oiiiiiiriiiiieieie ettt see 289
Steven J. Cyra, David J. Cyra

Who Says Transportation Engineers Have t0 Be BOFING? ........coviiiiiiiiieiieie sttt 315

Robert E. Stammer Jr.



Workforce Development: Recruitment and Retention ISSUES ...........cciruiiririiiiieneieeeeese e 323
Janice S. Dauber, Michael L. Patten, John M. Mason Jr.

Strategic Directions fOr LOCAI ROAUS ..........couiiiiiiiiieieie sttt ettt sttt seeteebesbeseesbe e eneereaneas 332
Brian Edwards

Assessing Road Users’ Acceptable LEVEIS OF SEIVICE ......c.coviiiiiiiiiiciccee sttt sreare 347
Tim C. Martin

Centerline Rumble Strips Help Cars and BiCYCHISTS .........ooiiiiiiiiiiiee e 361
Valdis Zebauers

Centerline Rumble Strip Practice in NOrth AMEEICA. ........ooiiiiiieee e 367
Eugene R. Russell, Margaret J. Rys

The Development of a Refined Traffic Control Device, Centerline Rumble Strips ..o 381
Daniel M. Dulaski, David A. Noyce

The 2004 Pasadena Mobility Element: A Case Study In Shaping the Future Transportation Services..................... 396
Eric C. Shen, Frances Banerjee, Catherine E. Cole

Towards the Perfect Travel FOrecast- REVISITEA ..ot 411
Donald R. Samdahl

Freight Supportive Land Use Planning GUIARIINES. ...........ccuiiiiiiiiieiie et sre e neas 420
A.R. Gordon

Where Are We 0N the ROA NETWOIK? .......ccoiiiiiiii ettt sttt teste st e e et e s e esestesbente 439
Robert Morgan

Testimony Before Legislative Bodies the United States EXPEIIENCE ........ccciviiiiiiiiciiici e 456

Weston S. Pringle Jr.
Forensic Analysis and Expert Witness Testimony: The New Zealand Experience Darkness and Light -

COllISIONS BN BAITIEIS ...ttt bbbt et b e r et bt r et nn s 460
Peter T. McCombs

Forensic Analysis of Heavy Vehicle Collisions Benefits and Implications ... 465
David R. Axup

Establishing Deterioration Models fOr LOCAI ROAUS ..........cccciiiiiiiiieicieese ettt 473
George J. Giummarra

HDM-4 APPHCALION IN TASIMANIA ....viiviitiiiieiieie ettt sttt e st et et et e e e seetaebeabestesbe e esseseebeebesbesbe s ensereaneans 488
Barry Walker, lan Booth, Norbert Michel

Performance-Based Standards for Heavy Vehicles in AUSEralia ... 509
Peter Leyden, John Edgar

Relating Asset Management Systems to Maintenance Standards ............cocoereeieiieie e 526
Ken Russell

The Benefits of Retiming TraffiC SIgNalS.........ooooiiiiii et ettt st sne 532

Srinivasa Sunkari
Providing Freeway/Arterial Control Coordination — The 1-5/ Barbur Blvd. Experience in Portland,

(O] T o] 0 7 OSSO RST PR 536
William C. Kloos, Dennis J. Mitchell, James M. Peters, Willie K. Rotich

Utilizing GPS and GIS in Traffic Signal CoordiNation ... 550
N/A

An Assessment of Pre-timed, Actuated and Adaptive Signal Controls for an Arterial Network............cccccceoeenenne 555
Sabbir Saiyed, J. A. Stewart

Local Components of Successful Safety Programs in EUIOPE.........cooeieiiiiiie e 570

Keith K. Knapp
Developing and Implementing Safety Management Systems within New Zealand Road Controlling

AAUTNOTTEIES .o E e E b bR R E bRt R et 577
William S. Greenwood

Highway Safety: Future Options That Will Make a DIifference ..........ccoiiiiiiiniie e 584
Anthony Kane

Community Road Safety Initiatives for the Local Populations Living along Project Roads in

(DY T o] o] o 1o O 1U T g1 1 TSP 592

Stein Lundebye
Promoting Sustainable Transportation Through Site Design: An ITE Proposed Recommended

PrACTICE ...ttt E R R R e e 606
Gene Chartier, Brian Hollingworth
South African Experience with Traffic IMpact ASSESSMENTS ........ooviiiiiiiee e 620

Hein Stander

Transitways: Regional Road-Based Public Transport Supporting Urban Change on Sydney’s Growth
[ 0] 0 1T TSSO TSSOSO T TP U TP UP ST PEPPTPRPPPTPPPIN 635
Matt Faber



ParkBench: Benchmarking Local Government Parking OPerations...........c.ccoeoeieeieiiiie et 648
Samantha Taylor, Peter Damen

A Multi-Criteria Framework for Evaluation of ITS BenefitS.........ccooiiiiiiiiiiis e 655
Arnab K. Gupta

Assessing Driver Expectations and Satisfaction with Road Network Performance............ccoccevevvevieieiiiiiineneiesisseniens 668
Thanuja Gunatillake, Daniel Przychodzki

Alliance Contracts inN QUEEBNSIANG ............uo i te e st e e e s be e st e s beere e beaneesteare e beanseseeaneens 678
C. D. Jensen

AN ATTANCE VIBWPOINT. ...ttt ettt ettt b e bt et e b a2 em e e h £ e bt eheee e b e e e meeE e ebeebeee et e e ensabeeseabesbenbeseaneabennens 689

Colin Cramptom
Where Are We on the Road to Global Traffic Control Device Uniformity? A Perspective From

F AT | - OSSPSR URSRPRTN 696
Robert Morgan

Milwaukee’s Marquette Interchange Safety Audit: The Designer’s Perspective........cccccvvvviereicieceseseseseee e 708
Brad Flom

Road Safety AUTITS IN STNGAPOIE.......couiiiiiieiiiiite ettt ettt bt b e st et e bt e b sb e b e e e st ebeebeeb e st e b e e e ebeeneebes 719
Janet Goh Chen Chen

New Zealand Project: CHIENT PEISPECTIVE .........ooi ittt ettt ettt e et et ese bt s besbesee e eseeseesesreseenean 728
Brian Rainford

New Zealand Project: AUAITOr PEISPECTIVE .......coiiiiiiiieieiei sttt sttt besteabeste e et eseesesbesbeneen 730
Jos Vroegop

New Zealand Project: DeSIgNEr PEISPECTIVE ........iiiiiiiiieieieti sttt sttt e st e st et st e st seeseetesbe b et e s eseesestesbeneen 733
Garry Hadfield

Applying the Road Diet for Livable COMMUNITIES. ........c.iiiiiiiiiiiie et 736
Jennifer A. Rosales

City of Orlando Bicycle DeteCtion PrOgIaM ... .....ciiuiieiiieeeeete ettt ee et e besae e e e et eseebesaeseesbeeeneesesresaeseenes 752
Alan R. Danaher, Jeffrey B. Arms

A Process for the Evaluation and Prioritization of Proposed Bicycle and Pedestrian Facilities.............cc.ccceoveenne. 764
Danielle M. Reagor

Honolulu Curb Ramp ImMplementation Program............ccuoiiiiiiiiieicc st na st v e 774
Cathy Leong, Pete Pascua

Examining the Effect of Heavy Vehicles on Traffic Flow During Congestion.............ccociiriniiiinieneneneieesese e 782
Ahmed Al-Kaisy, Younghan Jung

Analysing Road Pavement SKid RESISTANCE .........c.ciuiiiieeieieie ettt sttt sttt aesbesbe e e e esesseaneseenaen 799
Douglas J. Wilson, Roger C. M. Dunn

Estimates of Unit Road Wear Cost for South Australia Road Pavements............cccovvviiiiiiieineesee e 815

Binh Vuong, Chris Mathias, David Hazell
Comparison of Roughness Calibration Equipment - With a View to Increased Confidence in Network

[V D v VOSSP UTORRPRTON 843
G. Morrow, A. Francis, S. B. Costello, R. C. M. Dunn
State-of-the-Art in U.S. ROUNAADOUL PFaCLICE..........cciiiiiiiec ettt ettt ettt stre e ebe e saae e sbe e sabeesbaesnbeesbeesnbeenns 857

Lee A. Rodegerdts

Volume 2

Roundabouts: International Experiences INfluencing Canada.............ccoeriiiiiniiiiiiiie e 870
Leanna Belluz, Michael Skene

Roundabouts With Metering SIGNEAIS ... ..ottt b et e et et esbesbe e e e eneene e 885
Emmanuel Natalizio

Safety Evaluation of Red-Light Cameras—EXeCUtIVE SUMMAIY .........ccccviiiireiieieinese et sie e seesnens 896
Michael Griffith

Evaluation of the Red Light Camera Enforcement Pilot ProjECt .........cccoviiiiiiniiicecece e 904
Brian Malone, Jeff Suggett, Del Stewart

Enforcement Technique Enlightenment: The Value of White LightS ... 915
Steven A. Tindale

Planning (and Planning Tools) for a More Multi-Modal California ............c.ccooeiiiiiiiiiii e 921

Richard W. Lee

Urban Legend to an Urban Success: Reconstruction of US 75 and the “High-Five” Interchange in

(D | F= T ) - LTSRN 937
Weldon C. (Cliff) Franklin, Mark G. Goode 11, James D. Carvell Jr.



Capitalizing on Operations and Maintenance Best Practices in the Design of a New Commuter Rail

)Y =10 ST TP PR U PP PRRPPTPRO 948
Alain J. Kouassi

Lessons Learned from the Value Pricing POt Program.........c.ccoiiiioiiioiiese ettt 960
Patrick Decorla-Souza, Susan Lee, Angela Jacobs, Kiran Bhatt

1-394 MnPASS: Innovations on High Occupancy TOI LaneS.........cccueveieiiiiieierieieiss e 982
Randy Halvorson, Kenneth Buckeye

A Case Study of the Design Issues Associated with HOV t0 HOT CONVEISION .........ccciiiiiinienieiiiisese e 997

Caroline Brabrook Cour
Development of Uniformed Criteria for Signalized and Unsignalized Intersection Turning Lane

Warrants and Storage Length REQUIFEMENTS ........ouiiiiiiieieiie ettt sttt re b stenne s 1008
N/A

Measures of Effectiveness for Continuous Flow Intersection: A Maryland Intersection Case Study ...................... 1016
J. P. Pitaksringkarn

Flashing Yellow Arrow for Protected/Permissive Left Turns at Signalized Intersections ............cccoeeveieiniinennns 1022
Eric Niemeyer

The Effects of Warning Signals on Intersection Capacity ...........cocoiieiiiiiieneiecee e 1027
Winai Raksuntorn, Nareenart Raksuntorn

INVESEIGAtiON OF POIE CrashS........c.oiiiiiiie e ettt sttt ettt et et et e se e bt tesbeebeseenteseaneenes 1033
Deborah Donald

Turning the World’s Roads Into FOrgiving HighWaYS .........ccccoiuiiiiiiiiiiiii sttt 1048
Michael G. Dreznes

Institutional and Cultural Barriers to Improving Roadside Safety ... 1063
Ken Ogden, Thanuja Gunatillake

Station-Specific Commuter Rail Ridership EStIMAtioN..........ccccoiiiiiiiiieie e 1071

Gregory John Saur
Deployment of MUTCD Light Rail Traffic Control Devices to Improve Safety at At-Grade Light Rail

Crossings in Baltimore, Maryland ..ottt sttt sttt neere s enes 1079
Ziad A. Sabra, Govind Sulibhavi

Capacity and Cost Comparisons of Rapid Transit MOUES .........cc.coveiiieiiieiiiiieee et ns 1090
John E. (Jay) Evans IV

Evaluating Community Based TravelSmart in MelDOUINE. ............ooiiiiiiii e 1106
Rita K. Seethaler

The Role of TDM in Maintaining Accessibility in Australia and New Zealand ............ccccooeieiiiniinineiceece e 1120
Emmerson Richardson

Speed Zoning Based 0n the ROAd ENVIFONMENT ..ottt sttt sne st s 1136
Andrew Edgar

Experimental Research on the Effects of Visual Environments on Driver's Speed Recognition............ccccceveeviennns 1149

Takashi Oguchi, Masashi Nigorisawa, Ryouichi Konuma, Shigenori Shikata
Research on Operating Speed Models of Free-flowing Truck for Alignment Design Consistency of

FETBEBWWAY ...ttt bbbt bbb h R e R E R E R R R e R R e R R e bRt et b e n Rt bt 1163
Jiang Liu, Xiao-Ming Zhong, Xiao-Duan Sun, Hai-Zhong Wang

Evaluation of Hazard Elimination Safety Program Crash Reduction Factors............cocuieiiieiiiiiene e 1175
John M. Mounce

Development of a Crash Prediction Model for Rural Roads in NSW, AusStralia ...........cccccoceeeriieieinieneneieccsenins 1193
Bert Prinsloo, Damien Chee

Accident Prediction Models at ROUNAADOULS .............ccooiiiiiiiiciii e 1209
Nathan J. Harper, Roger C. M. Dunn

Are We Building What the Mobility Impaired Really NEed? ..o 1224
Sigrid Sanderson

Planning and Design for Cycling — Developing Best Practice in New Zealand............cccccooieieiiiieniinencieieccsee 1237

Glen Koorey, Andrew Macbeth, Axel Wilke
The Use Of Geographic Information System Technology To Evaluate Transit Route System

Alternatives For A Small Town: Deming, NEW MEXICO......ccccuvuiriiiiieiiieiiriesieseet e se ettt a e esre e s essesessassessens 1252
Robert J. Czerniak

Management Of ITS ASSEES IN VICTOTTA .....c.vouiiiiiieie ettt eb bbb b bbb 1263
Steve Bean

Making Room for Parking in ITS: The PDX EXPEIIENCE. ........ccciiuiieieiaieiesie ettt sbe e seenesre e 1284
Dan Brame

Designing for Parking Garages That are More than Parking Garages ..........cccooceeieinieneneneiencse e 1295

Ronald W. Stehman



Safety at Highway-Railroad Grade CrOSSINGS. .. ... .o ueieeiiiirierteieeieeste e ste e seeeeseesesteseeseeseeseeeeseasessesaesseseesessessesseseen 1303
Amir Rizavi, Babu Veeregowda

A Comparative Evaluation of the Safety Performance of Roundabouts and Traditional Intersection

(L0 a1 { {0] [ SR 1316
Shashi S. Nambisan, Venu Parimi

Local Area Traffic Management — A Victorian APProach ........cccoirioiiiiiiiie e 1332
Melissa Falkenberg

Bus Rapid Transit in Australasia: Performance, Lessons Learned and FULUIES ...........ccoccoireiinieninencieeecseine 1348
Graham Currie

Bus Rapid Transit ... Past, Present, Future: Evolution Into a Worldwide WINNer ... 1367
Leon Goodman

Latin American Experience With Bus Rapid TranSit..........ccuoiiiiiiiiieiiiie e 1386
Gerhard Menckhoff

Traffic Incident Response Practices in Europe: Results of an American Scan Trip.....ccccoceveveieiivcieiesesceesn e 1411

H. Gene Hawkins Jr., Rebecca Brewster, John Conrad, John Corbin, Henry Devries, David Helman, Greg Jones,
Kevin McGinnis, Ron Moore, Mark Olson, Larry Tibbits, Mike Zezesk

Road and Traffic Data Aggregation for Road Managers and ROAd USEIS ..........ccoucveiiiieiieeiesise e 1422
Charles A. Karl, James Y. K. Luk

Applying Asset Management Strategies to Traffic Signal and Street Lighting Systems in Portland,

(O] T o] o TR0 7 AU OTRTROPTURON 1437
William C. Kloos, Patricia Bugas-Schramm

Pedestrian and Cycle Safety in NeW ZEaIANG ..........coouiiiiiiiiii bbb 1447
Lyndon Hammond

Safety of Pedestrians With Disabilities at Rail CroSSINGS........ccuiiririiiiiieie ettt eas 1461
Craig McPherson, Malcolm Daff

Older Driver’s Knowledge of Vehicle Safety and Their VENICIES..........ccovviiiiiiiiieceeeee e 1477
Robyn Seymour

Context Sensitive Solutions for the Design of Major Urban Thoroughfares .............cccccooviiiiiiiciiiiieseeccce 1486
Brian S. Bochner, James Daisa

Doha Expressway: Sensitive and Safe Solutions for an Aggressive Construction Program............cccoccveveiviiniennens 1494
Thomas J. Daniel

Balancing Transportation Systems With COMMUNITIES ..........cocoiiiiiiiiii e 1508
Anand (Andy) Paluri

Managing Travel for SPECIAI EVENTS .........cov ittt sttt et e beste b e e eneereaneas 1522
Walter H. Kraft

Traffic Management fOr SPECIAI EVENTS .........c.cciiiiiiieiii ettt b et st b e e eneere b e e 1528
John Jones, Gerhard Van Wyngaardt

Sustainable Travel t0 SPECIAI EVENTS ...t ettt b e et sbesne s 1542
Robin Jackson

Transportation Arrangements for Rotary International Convention Brisbane, 2003. ............cccoooiiiineiciniencnenn 1548

Paul Matthews
Pedestrian and Cyclist Crashes At Urban Roundabouts, Left Turn Slip Lanes, And Other

) (=T ST od o g TSRS 1562
Andrew O'Brien

Comparative Analysis 0f INterseCtion CONTIOL...........cccviiiiiiiie et es 1570
Ed Myers, Casey Bergh, Lee Rodegerdts

Development of Delay Models for Multi-lane Two-Way Stop-Controlled INtersections..............cccccooveneiciniiniennens 1590
Huaguo Zhou, Larry Hagen, Pei-Sung Lin, Zongzhong Tian

Motorist Compliance to Staged Pedestrians for Pedestrian Treatments at Unsignalized Intersections................... 1605
Marcus A. Brewer, Kay Fitzpatrick, Shawn M. Turner, Jeff Whitacre, Dominique Lord

School Safety: Pick-up and Drop-off PIans That WOFK .........cccooioiiiii e e 1618
Patrick A. Gibson, Edward L. Cline

School ROAA SAfety IN AUSIFAIIA ........ccciviieiccc ettt se et e teebeebesae st et ensereeneans 1627

Linda Ivett
Creyke Road Living Streets Pilot Project — Traffic Calming an Arterial Road in Christchurch, New

B4z F= o Lo TSSO TE PP R T T 1641
Andrew G. Macbeth

Timing fOr Transit SIGNal PrIOTTTY ........ooioiiiii ettt sttt s s e bt besbesee b e s e eneene e 1655
Peter S. Marshall

Balanced Road Space Allocation: A Comprehensive APPrOACK..........oioiieiiiiiesee e 1665

Graham Currie, Majid Sarvi, William Young



NE 85th Street and Redmond Way Transit COrridor STUAY ..........cccoiiiiiiiiiiieee e 1683
David M. Horn, Eric M. Widstrand

Synthesis of GIS Applications in Transit Planning and OPerations............cccoeevrieiiiienenieiece e 1696
John C. Sutton

Estimating Infrastructure Impacts Using ITS Data and Traffic Simulation Models............cccoceoviiviiiiiiniiciiiienns 1710
Grant G. Schultz, Laurence R. Rilett

Economic Benefits of Advanced Traffic Management Systems (ATMS) on Motorway Networks............cccccceeenene 1729
Derek McCoy

Author Index





