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BIENNIAL WORK PROGRAM

FOR STATE PLANNING AND RESEARCH (SPR)
PART Il - RESEARCH
July 1, 2011 to June 30, 2013

INTRODUCTION

An effective transportation research and development program serves a vital role in improving
the efficiency and effectiveness of the transportation system. Properly organized and executed
research and development activities can help the Oregon Department of Transportation (ODOT)
achieve its strategic vision for the transportation system by developing the necessary supporting
technology. In the private sector, an effective research effort has long been recognized as a
requisite for keeping products and techniques competitive in the market-place. To enhance the
cost-effective use of public funds, research is also needed in the public sector. In recognition of
this fact, the Federal Highway Administration (FHWA) actively encourages the state highway
agencies to conduct research and provides financial support through the State Planning and
Research (SPR) program.

Primary objectives of the Research Section of the Planning Section of the Transportation
Development Division of ODOT are to:

e coordinate, administer, and supervise research activities within the agency;

e conduct research projects;

e assure the use of proper research methods;

e prevent duplication of effort;

e cooperate and communicate with other agencies doing transportation research;

e assist other transportation providers by sharing and disseminating new technology and
research findings;

e serve as an information source; and

e promote the implementation of research findings.



RESEARCH SECTION RESPONSIBILITIES

The Research Section coordinates research activities and maintains continuing surveillance on
transportation-related research throughout the nation. The Section functions with the guidance of
a Research Advisory Committee supported by Expert Task Groups. Specific responsibilities of
the Section are:

A. Solicit transportation users for research needs.

B. Review all research problem statements and obtain the information necessary to
formulate a research program.

C. Chair Expert Task Groups in order to recommend promising research projects for
Research Advisory Committee consideration.

D. Select principal investigators and Technical Advisory Committee members for each
project.

E. Conduct literature research as required.

M

In some cases, conduct research projects.

G. Assist in the preparation of reports covering the results of research and make
recommendations for application into policies, procedures, standards, and other guides
governing the activities of the Department of Transportation.

H. Promote the implementation of the research findings through distribution of research
results to appropriate persons for their consideration and use.

I. Provide expertise for ODOT in specialty areas pertaining to research and technology.

J. Participate in state-sponsored seminars and training meetings to help implement new
research findings.

K. Provide a liaison with FHWA, universities, consultants, and other agencies conducting
and supporting research for ODOT.

L. Provide a continuous liaison and surveillance of progress and expenditures for all
research projects.

M. Provide liaison with the Transportation Research Board and the Cooperative Research
Programs.

N. Prepare annual and biennial budgets for research activities.

O. Conduct periodic Peer Exchanges.

The research portion of the SPR Program aids in the achievement of the above-named objectives.
The research is directed toward the solution of local problems with conditions and materials that
prevail in Oregon. The Research Section develops or assists in the development of research
study proposals and acts as a coordinator during the projects. The project work may be
contracted, conducted by the operating section that has the concern and expertise for the
particular program, or carried out by Research Section staff. The Research Section coordinates
and maintains oversight of the projects to minimize duplication of effort and to broaden the
scope of projects.

Research needs are identified through formal inquiry and through annual solicitation of ideas for



State, SPR, multi-state and national projects. Needs are also identified by the Expert Task
Groups and/or the ODOT Research Advisory Committee. Topics are reviewed by Expert Task
Groups to determine those for consideration by the Research Advisory Committee. The
Research Advisory Committee then evaluates the proposals for merit, assigns priorities, and
recommends funding.

The implementation of research varies with the nature of the project. The projects, if not
conducted by the operating sections that have need for the findings, typically at least involves
them in the project management and work product review process. In these cases,
implementation takes place as the project progresses. To the extent required, research findings
are transmitted to concerned individuals for their consideration and appropriate action by
additional means, including implementation workshops, conferences, research notes, and a semi-
annual research newsletter. The implementation budget in the SPR Work Program provides for
preparation of various materials and the conduct of activities to expedite the implementation of
research.

Also, the Research Section may participate in the coordination and reporting of Demonstration
Projects conducted in cooperation with FHWA, AASHTO and TRB. However, no such projects
were active in FY’11 or anticipated for FY’12.



RESEARCH SECTION ACTIVITIES IN ADDITION TO THE CORE RESEARCH
PROGRAM

Research activities in addition to those specifically described in the SPR Program include the following:

A. Support for the National Cooperative Highway Research Program (NCHRP) utilized 5.5% of
the SPR allocation. The annual support for FY 2011 is $544,996. The estimated level of direct support
for FY 2012 is expected to be close to the FY’11 amount. Oregon funds NCHRP “off the top” of SP&R,
meaning that 75% comes from Part 1 and 25% comes from Part 2.

NCHREP is also supported through submittal of problem statements, coordination of ODOT balloting, and
service on NCHRP panels. These activities cost approximately $10,000 per year, mainly in staff time.

B. The Transportation Research Board (TRB) subscription fee covers the cost of all publications,
information service retrievals, registration fees, and related services provided to the State by TRB. The
annual fee for FY 2010, FY 2011 and FY 2012 is $105,175. Funds for FY’11 were obligated through
TPF 5(240), which included a surcharge of approximately 2.5% to compensate TRB for accepting the fee
on a reimbursement basis. As with NCHRP, Oregon’s TRB subscription is shared 75-25 between Part 1
and Part 2.

C. Transportation Pooled Fund Projects. Oregon was a co-sponsor of eleven SPR Transportation
Pooled Fund projects for FY 2011 and will participate in funding at least seven in FY 2012. Oregon
initiated TPF-5(221) “Accelerated Bridge Construction (ABC) Decision Making and Economic
Modeling Tool” and led that study in FY’10 and FY’11. In addition to TRB and NCHRP support,
$172,500 was committed to Pooled Fund projects in FY’11 and $175,000 is targeted for FY12.

TABLE 1: COOPERATIVE RESEARCH

Study No. Title FY’11 FY’12 FY’13
1264 Bulb-T Beam as Alternate ABC Side-By-Side Box Beam $20,000 $0 $0
Executive Workshops for State DOTs to Support Commercialization of
1289 Electric Vehicles (Eril) and Infrastructure o $0 $20,000 $0
1290 Member-level Redundancy in Built-up Steel Members $10,000, $10,000 $0
1302 Tools for Evaluation of Gusset Plate Connections in Steel Truss Bridges $20,000| $20,000| $20,000
TPF-5(065) |Traffic Control Device Consortium $15,000 $0 $0
TPF-5(209) |Support for the Transportation Curriculum Coordination Council $15,000, $15,000{ $15,000
TPF-5(220) |Accommodating Oversize/Overweight Vehicles at Roundabouts $15,000 $0 $0
TPF-5(221) |Accelerated Bridge Construction Decision Making & Economic Modeling Tool $0 $0 $0
TPF-5(227) [Advancements on LRFD for Foundations and other Geotechnical Features $ 20,000 $0 $0
TPF-5(237) |Transportation Library Connectivity and Development $15,000 $0 $0
TPF-5(238) [Standards to Eliminate Fracture Critical Concerns in Two Girder Bridges $10,000( $10,000 $0
TPF-5(241) |Western States Rural Transportation Consortium $2,500 $2,500 $2,500
TPF-5(247) Field Testing Hand-held Thermographic Inspection Technologies $30,000 $30,000 $0
Unidentified Projects $0] $67,500| $ 137,500
Subtotal for Pooled Fund Projects $ 172,500 $ 175,000 $ 175,000
TPF 5(240) |TRB Subscription FY’1 1t $26,951
NA TRB Subscription1 FY’12 and FY’13 $26,951 $26,951
TPF-5(411) |2011 NCHRP Assessment $136,239
TPF-5(412) |2012 NCHRP Assessment $136,239
TPF-5(413) |2013 NCHRP Assessment’ $136,239
Total $335,690] $338,190] $338,190

'Beginning in FY’06 ODOT Research and ODOT Planning agreed to share the cost of the NCHRP and TRB assessments. Amounts reported
represent 25% of the ODOT assessments which tapped SPR Research funds. The balance was covered with SPR Planning funds.



D. The Oregon Technology Transfer (T2) Center provides transportation-related information
to local government agencies throughout Oregon. The Center is jointly funded by FHWA, the
counties and cities of Oregon, and ODOT. T2 is one of 49 such centers across the country (one
in nearly every state and Puerto Rico) that are part of FHWA's Local Technical Assistance
Program (LTAP). Present T2 annual funding is at $325,000 through December 2010.

The Technology Transfer Center is housed with the Research Section. The T2 Director, an
assistant and three part-time “Circuit Riders” are supervised by the Research Manager.

T2 provides the following services at no cost to client agencies:
1. A lending library of audio/visual materials.
2. A lending library of technical publications.

3. Sponsorship and delivery of training courses, workshops, seminars, etc., including a
“Roads Scholar” program.

4. On-site informational presentations.
5. Response to information requests.

6. A quarterly newsletter of information on transportation related topics.

As its name suggests, the T2 Center strives to make each agency in the state aware of the latest
and most effective transportation technologies. T2 does this by acting as an information resource
and encouraging and strengthening communications between government agencies at all levels.

E. A State-funded Research Account On an ongoing basis, additional funds are budgeted
each biennium. This pool constitutes funds for research in addition to the SPR (Part II) program
of research described herein. As the opportunity arises, this additional budget allows for some
use of SPR Part 1 funding. Otherwise, Oregon Highway Funds will be utilized.

F. A State-funded Indirect Account Approximately $825,000 for the 2009-2011 biennium
covers facilities rent and maintenance, some travel, office services and supplies, data and word
processing, capital outlay, and miscellaneous other services needed to support the Research
Section.




CORE RESEARCH PROGRAM FUNDING SUMMARY

TABLE 2: REVISED BIENNIAL BUDGET FOR FISCAL 2012 AND 2013

Project
# | TITLE FY'12 FY'13 Total

300 | SPR Admin $5,000 $5,000
301 | SPR Project Development $200,000 $200,000
302 | SPR Implementation $50,000 $50,000
303 | Unidentified Projects $ 555,812
304 | Research Discretionary Fund $100,000 $100,000

Continuing Projects
642 | Mechanistic Pavement Design Input Parameters $1,000 $ - $183,626
658 | Institutional Barriers to Incident Clearance. $1,000 $- $58,284
665 | Access Management Best Practices Manual $1,000 $- $59,127
672 | Mechanistic Pavement Design Instrumentation $1,500 $- $103,867
682 | Replacing Thermal Sprayed Zinc Anodes $1,000 $ - $230,881
686 | Exposure to NOHM During Construction $1,000 $ - $199,925
710 | Analysis and Design of Pipe Ramming Installations $143,156 $- $346,533
711 | Internal Curing of Concrete Bridge Decks $39,616 $ - $234,838
712 | Near-Surface Mounted CFRPs for Shear Strengthening $1,000 $ - $412,135
713 | Asphalt Binder Grade Selection for HMAC with RAP/RAS $8,509 $ - $250,024
714 | Feasibility of Using Safety Edge in Oregon $48,781 $ - $126,424
715 | Effect of Fluvial Performance Standard on Maintenance $9,170 $ - $ 78,356
716 | Supplemental Performance Measures for OHP Mobility Standards $45,738 $- $146,955
717 | Relating TSMO Strategies to Policy Goals $42,000 $- $162,192
718 | Mechanistic Design Guide Calibration for Pavement Rehabilitation $73,210 $- $165,299
719 | Climate Change Impact on Coastal River Estuaries in Oregon $20,000 $20,000 $286,828
720 | Quantifying Safety Performance of Driveways on State Highways $22,787 $- $133,912
721 | Evaluation of Alternative Pedestrian Traffic Control Devices $33,000 $123,067
728 | Shrinkage Limits and Testing Protocols for High Performance Concrete $104,000 $48,000 $227,850
729 | Criteria for Selection/Application of Advanced Traffic Signal Systems $123,000 $- $165,000
730 | Copper removal from storm water runoff using fish bone meal $149,000 $149,000 $373,394
731 | Underwater Noise Generation and Propagation from Pile Driving $103,500 $45,500 $248,500
732 | Comparison of Pelletized Lime with other Anti-stripping Additives $118,426 $47,075 $186,239
733 | Safety Performance Measures for Roundabout Applications in Oregon $99,392 $42,708 $148,000
734 | Premature Asphalt Concrete Pavement Cracking $65,000 $64,000 $128,000
735 | Measuring the Performance of Transit Relative to Livability $71,810 $ - $117,845
736 | Corrosion Monitoring System for Reinforced Concrete Structures $113,956 $92,044 $247,500
737 | Wireless Data Collection System for Travel Time Estimation $61,000 $ - $124,250
738 | Determining Outsourcing Feasibility & Standard Pricing Methodologies $100,310 $1,500 $150,810
739 | Characterizing Oregon’s Supply Chains $43,000 $30,500 $106,000

New Projects
740 | Impacts of Potential Seismic Landslides on Lifeline Corridors $75,000 $125,000 $265,000
741 | Bridge Seismic Retrofit Measures Considering Subduction Earthquakes $61,000 $121,500 $283,000
742 | Mitigating Effects of Chloride Deicer Exposure on Concrete $72,000 $105,000 $248,000
743 | Variable Speed Limit System for Wet and Extreme Weather Conditions $40,000 $80,000 $160,000
744 | Profiler repeatability and accuracy using the IRT model $50,000 $55,000 $105,000
745 | Residential Location Choices for Transportation Decision Making $45,000 87,500 $175,000
746 | Use, Test & Evaluation of a Mobile Work Zone Barrier System $50,000 $98,000 $163,000
747 | Operational Guidance for Bicycle-Specific Traffic Signals $40,000 $79,000 $119,000

Total $2,433,861 | $2,202,139

80 Percent Federal Funds $1,947,089 | $1,761,711

20 Percent State Funds $486,772 $440,428




TABLE 3: FY’12 RESEARCH PROGRAM FUNDING, INCLUDING UNIVERSITY
TRANSPORTATION CENTER FUNDS

FY'12 FY'12 Total Total

# TITLE ODOT UTC ODOT UTC
300 SPR Admin $5.000
301 SPR Project Development $200.000
302 SPR Implementation $50,000
303 Unidentified Projects
304 Research Discretionary Fund $100.000

Continuing Projects
642 Mechanistic Pavement Design Input Parameters $1.000 $183.626
658 Institutional Barriers to Incident Clearance. $1.000 $58.284 | $33.000 (1)
665 Access Management Best Practices Manual $1.000 $59.127 | $42.500 (1)
672 Mechanistic Pavement Design Instrumentation $1.500 $103.867 | $76.781 (1)
682 Replacing Thermal Spraved Zinc Anodes $1.000 $230.881 | $30.000 (3)
686 Exposure to NOHM During Construction $1.000 $199.925
710 Analysis and Design of Pipe Ramming Installations $143.156 $346.533
711 Internal Curing of Concrete Bridge Decks $39.616 $234.838
712 Near-Surface Mounted CFRPs for Shear Strengthening $1.000 $412.135
713 Asphalt Binder Grade Selection for HMAC with RAP/RAS $8.509 $250.024
714 Feasibility of Using Safety Edge in Oregon $48.781 $126.424
715 Effect of Fluvial Performance Standard on Maintenance $9.170 $ 78.356
716 Supplemental Performance Measures for OHP Mobility Standards $55.738 $146.955
717 Relating TSMO Strategies to Policy Goals $42.000 $162.,192
718 Mechanistic Design Guide Calibration for Pavement Rehabilitation $72.210 $165.299
719 Climate Change Impact on Coastal River Estuaries in Oregon $20.000 $286.828
720 Quantifying Safety Performance of Driveways on State Highways $22.787 $133.912
721 Evaluation of Alternative Pedestrian Traffic Control Devices $33.000 $123.067
728 Shrinkage Limits and Testing Protocols for High Performance Concrete $104.000 $227.850
729 Criteria for Selection/Application of Advanced Traffic Signal Systems $123.000 $52.667 (2) $165.000 $96.000
730 Copper removal from storm water runoff using fish bone meal $149.000 $373.394
731 Underwater Noise Generation and Propagation from Pile Driving $133.500 $278.500
732 Comparison of Pelletized Lime with other Anti-stripping Additives $118.426 $186.239
733 Safety Performance Measures for Roundabout Applications in Oregon $99.392 $148.000
734 Premature Asphalt Concrete Pavement Cracking $65.000 $128.000
735 Measuring the Performance of Transit Relative to Livability $71.810 $56.000 (1) $117.845 $112.000
736 Corrosion Monitoring System for Reinforced Concrete Structures $113.956 $40.000 (3) $247.500 $70.000 (3)
737 Wireless Data Collection System for Travel Time Estimation $61.000 $25.000 (1) $124.250 $100.000
738 Determining Outsourcing Feasibility and Standard Pricing Methodologies $100.310 $150.810
739 Characterizing Oregon’s Supply Chains $43.000 Pending (2) $106,000

New Projects
740 Impacts of Potential Seismic Landslides on Lifeline Corridors $75.000 $265.000
741 Bridge Seismic Retrofit Measures Considering Subduction Earthquakes $61.000 Pending (1) $283.000
742 Mitigating Effects of Chloride Deicer Exposure on Concrete $72.000 | $80.500 (3.4) $248.000 $216,000
743 Variable Speed Limit System for Wet and Extreme Weather Conditions $40.000 Pending (3) $160.,000
744 Profiler repeatability and accuracy using the IRT model $50.000 $105.000
745 Residential Location Choices for Transportation Decision Making $45.000 Pending (1) $175.000
746 Use, Test & Evaluation of a Mobile Work Zone Barrier System $50.000 $163.000
747 Operational Guidance for Bicycle-Specific Traffic Signals $40.000 Pending (1) $119.000

TOTAL $2.472.861 $173,748 | $7.073.661 $776,281

1.. Oregon Transportation Research Consortium (OTREC).

2. Transportation Northwest, University of Washington.

3. Western Transportation Institute.(WTI), University of Montana.

4. Alaska University Transportation Center (AUTC), University of Alaska Fairbanks.




300  RESEARCH ADMINISTRATION

OBJECTIVES

Research administration includes the planning, coordination, and surveillance of SPR research
and related activities. Also included are the necessary costs that cannot be assigned to individual
projects.

The overall research effort can be effective if the work is coordinated between the various
sections having an interest and a concern. Planning input and surveillance of progress by the
Research Section will reduce duplication of effort and will assist in assuring that research
objectives are diligently pursued. Carefully planned research is effective in developing safer,
more attractive, and more economical transportation facilities.

RELATIONSHIP OF OBJECTIVES TO OVERALL PROGRAM

Research takes on additional significance in the face of the rapid deterioration of the highway
infrastructure experienced in recent years. Although new revenues have been made available to
ODOT through recent federal and state legislation, there is a backlog of work needed to bring the
overall condition of the highway infrastructure up to desirable standards. The research effort
contributes to the development of improved materials and methods, thus helping to optimize the
use of available resources.

A recent development of prime interest is the establishment of OTREC, a National University
Transportation Center (UTC) in Oregon. The establishment of a partnership with state
universities will allow ODOT to substantially increase Oregon’s total transportation research
investment in ways that directly benefit ODOT.

PREVIOUS WORK

The review of progress on work that is underway is a continuing activity. Periodically, draft
reports on research projects nearing completion are reviewed. A major activity has been in the
review and consideration of studies conducted by other agencies. These include a variety of
pooled fund projects.

However a prime focus of activity has been on OTREC, its system of governance, focus and
strategic plan. The ODOT Research Manager has been appointed to the OTREC Executive
Committee. A large part of this work has been revisions to the ODOT project selection process
to integrate ODOT project selection with the anticipated UTC project selection process. More
recently, new administrative issues have emerged in project management, in particular managing
and reconciling project budgets that include joint ODOT/OTREC funding.

A related focus has been the Northwest Universities Transportation Research Consortium
(NUTRC). Given the fact that there is a national, Regional or Tier 1 UTC in each of the four
states making up Region 10, an effort has been launched to create an agreement to serve as a
framework for collaboration on research activities and funding within the region, that includes at

10



least eight universities and four state DOT research programs. In this regard there have been
meetings in Fairbanks, AK, Seattle, WA, Portland, OR, and Moscow, ID. Recently the regional
consortium was joined by both Montana DOT and Western Transportation Institute (WTI), the
National UTC at Montana State University. More recently the ODOT research manager was
invited to join the WTI Research Advisory Committee.

PROPOSED MAJOR ACTIVITIES AND ACCOMPLISHMENTS

Effort will continue to focus on the development and coordination of a more effective research
effort, and on providing recommendations for the implementation of promising research
findings. In addition, the continued development of ODOT’s relationship with OTREC and the
Northwest (Region 10) University Transportation Centers Consortium (NUTRC) as well as the
coordination of UTC and SPR research project selection processes will continue to be a top
priority.

ORGANIZATIONAL RESPONSIBILITY
This activity is primarily the responsibility of the ODOT Research Section but requires input

from other parts of ODOT, primarily in research project selection and development, as well as
the implementation of results.

COST INFORMATION

SPR 300 FY’06 FY’07 FY’08 FY’09 FY’10 FY’11 | FY’12 FY’13
WORK PLAN BUDGET $60,000 | $50,000 | $30,000 | $30,000 | $30,000 | $10,000 | $5,000 | $10,000
SPENT TO DATE $43,479 | $14,996 $9,493 $4,269 $ 805 $500
REVISED BUDGET $43479 | $14,996 $9,493 $4,269 $805 $500

FY’11 expenditures are estimated.

11



301 PROJECT DEVELOPMENT

OVERVIEW AND OBJECTIVES

Funds are not available for individual research studies until a study work plan has been
developed and approved. Funds budgeted under this item will be used to develop or assist in the
development of SPR projects. The money will cover the costs of soliciting new projects,
organizing and facilitating expert task groups, developing stage 1 and stage 2 problem
statements, identifying potential investigators, preparing work plans and executing agreements
(if any) to carry out the research.

ACCOMPLISHMENTS

There has been a notable increase in project development expenses starting in 2004, and which is
expected to continue at these higher levels for the foreseeable future. The cause of this increase
has two components. The smaller of the two components is the creation of two additional expert
task groups, bringing the total from six to eight. The second, more important component is
simply development of more projects. Prior to 2004 six or seven projects were typically initiated
each year. Since 2004, the average has been 12, and with supplemental funding from OTREC
and other University Transportation Centers, those levels are generally expected to continue into
the future, but for FY’12 our intention is to select and fund no more than 8 new projects.

ORGANIZATIONAL RESPONSIBILITY

Responsibility for this activity rests with Research staff and with members of Technical
Advisory Committees (TAC). TAC membership is drawn from ODOT professional, technical
and operational units, Oregon universities, other transportation agencies, resource agencies and
the Oregon Division of FHWA.

COST INFORMATION

SPR 301 FY’06 | FY’07 | FY'08 | FY09 | FY’'10 | FY’1l | FY’'12 | FY'13
BUDGET $75,000 | $150,000 [ $170,000 | $170,000 | $200,000 | $200,000 | $200,000 | $200,000
SPENT TO DATE $178351 | $193,.804 | $203.833 | $318986 | $186.783 | $210,000 $0 $0
REVISED BUDGET | $178351 | $193,804 | $203,833 | $318986 | $186.783 | $210,000 N/A N/A

FY’11 expenditures are estimated.
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302 IMPLEMENTATION

OVERVIEW AND OBJECTIVES

When a project ends and the report is published the project budget is no longer available for
continuing activities related to dissemination and implementation of results. These funds
combine implementation activities across projects. The objective is to provide a resource for
more effective, ongoing implementation of research findings and to ensure research is focused on
high priority projects.

RELATIONSHIP OF OBJECTIVES TO OVERALL PROGRAM

Research findings have no practical value until they are implemented. Design and operations
offices and other ODOT programs are concerned with keeping abreast of new technology, but
time restraints prohibit review of many research reports. This budget item will be utilized to
more effectively inform potential users of promising research results. Interaction with
maintenance and construction employees will bring new issues to light, as well as facilitating
sharing of potential solutions and ideas developed by staff.

PROPOSED MAJOR ACTIVITIES.

Research Notes will be distributed widely to management and maintenance crew leaders.
Research will use electronic media and ODOT Internet to make updates and research
information more accessible. Research Notes on project progress will be developed for major
projects of interest. Implementation Guides will be developed, if appropriate, and distributed to
those who would use the research findings.

In late 2001 the Research Section published its first Newsletter. The newsletter will continue
throughout this Work Program period.

As in the past, research results will be available on the Transportation Research Information
System (TRIS) maintained by the Transportation Research Board (TRB) and the Bureau of
Transportation Statistics (BTS). Investigators are also encouraged to present ODOT results at
regional, national and international conferences, and to publish ODOT supported work in
engineering and scientific journals. In FY’10, 28 conference papers, journal articles and other
scholarly publications were produced by investigators, based on work funded by ODOT.

Finally, as in the past, on a project by project basis, specific implementation efforts will be
identified and carried out as needed to assure that key implementation agents within ODOT have
the information and the means to make optimal use of implementable research results.

ACCOMPLISHMENTS

On numerous occasions, the Research Section has recommended the implementation of
promising research findings. The Implementation item in the SPR Work Program will permit
this activity to be accomplished more thoroughly, and in some cases, more formally.
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Events.

In 2012 ODOT Research will once again be a major sponsor of the Northwest Transportation
Conference, which is scheduled to be held at the CH2M Hill Alumni Center at Oregon State
University, February 7-9. The event typically involves more than 100 speakers in 24 sessions
over three days.

The ODOT Research Section supports the conference in the following ways.
= Participated on the conference steering committee.

= Section staff will prepare and circulate a request for abstracts, and review the abstracts
received for inclusion in the conference program.

= Section staff will organize several sessions and recruit speakers for those sessions.
= Research Section funds will be made available cover the fees charged by major speakers.

= Section staff will prepare online and printed conference materials including pre
conference announcements, the conference registration brochure, a booklet of major
speaker bios, preliminary and final conference programs, conference evaluation forms
and assorted posters.

= The section will sponsor and staff two vendor displays at the conference, one for the
Research program and a second for the Oregon Technology Transfer Center.

= Section staff will chair sessions and present research papers.

Summary Publications.

“Research Notes” (2-4 page research project summaries) provide ODOT and local public works
agency offices with information on the latest research findings. An internet website for Research
includes information on available reports and current project status. For FY’12 as part of the
agency’s “right-sizing” initiative, the semi-annual Research Newsletter will be discontinued and
Research Notes will be somewhat curtailed commensurate with a reduction in staff.

Projects.

Nine major projects are expected to be completed in FY’11. When a project moves into final
stages, the Technical Advisory Committee discusses implementation issues and proposes an
implementation strategy, which may or may not entail specific, post-publication efforts from the
Research Section. For projects ending in FY’11 a summary of the project objectives, outcome
and implementation accomplished or expected, is presented below.

SPR 654: Waterway Enhancement Construction methods. This study investigated 19 fish
passageways to discover factors that would lead to more reliable solutions for constructing fish
passageways when highway crossings disturb natural waterways. The study focused on whether
construction practices may play a significant role in the long-term success of these passageways.
The investigation measured the physical channel characteristics of seasoned fish passageways
and developed a rating—a Success Index—to measure how these channels behaved as successful
fish passageways.

The researchers additionally collected measurement information including slopes, channel
configurations, crossing structure characteristics, and streambed soil characteristics. These
physical metrics of the sites were correlated against the Success Index and other important fish
passageway factors. Important findings include a relationship between downstream slope and
scour, as well as an assessment that subsurface flow may be related to construction factors such
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as material source.

As ODOT continues to construct the types of features examined by this study, it is anticipated
that some of the recommendations in the report will be applied to the construction practices.
These facilities can then be monitored to track their Success Index over time.

SPR 661: Flexural Anchorage Performance at Diagonal Crack Locations. Oregon has many
reinforced concrete bridges built during the interstate system expansion that now have cracked
concrete beams. Common practice when these bridges were built was to cut short the steel bars that
run the length of the beams because the design code did not require full length bars. Modern code
for load rating bridges reduces the calculated bond strength, and ultimately the beam capacity, when
cracks are found near the bar cutoffs. The objective of this project was to determine the level of
conservatism in the code and to provide alternative methods for predicting capacity if appropriate.

Testing on large-size beams showed that the current design code was conservative in predicting
actual bond strength. Due to the conservatism, calculated load ratings could show a bridge with
inadequate load capacity due to the crack-cutoff interactions. For those cases, the researchers
described alternate analysis methods that more accurately predicted actual bond strength. The
researchers also identified crack patterns for bridge inspectors to identify bar slippage.

Based on specifications within the current code, Oregon load rating engineers apply a reduced steel
contribution to beam capacity near cutoffs. Consequently, load rating values for some locations near
the bar cutoffs can be deficient. Load raters may be able to use the alternate methods of predicting the
actual bond strength from this research to compute a more accurate beam capacity to achieve adequate
load ratings and thereby avoid unnecessary load restrictions and bridge strengthening.

SPR 662: Multimodal Freight Investment Criteria. The Multimodal Freight Investment
Criteria research project investigated and recommended new and supplemental investment criteria
for freight projects in Oregon. Literature was reviewed nationally to examine measures and techniques
for quantifying project benefits and costs. Investment programs in Oregon, primarily the multimodal program
ConnectOregon, were evaluated to assess existing criteria used and selection techniques.

Freight community stakeholders were also solicited and existing and potential criteria were evaluated in
terms of Oregon multimodal freight needs and issues. The criteria recommended in the research report are
likely to be considered for 2014-2017 Statewide Transportation Improvement Program (STIP) project
selection criteria, and considered and used in ConnectOregon 1V, if funded.

SPR 663: Copper Toxicity and EAS Listed Salmon. In this study, storm water runoff from an
urban high annual average daily traffic(AADT) site had consistently higher event mean
concentrations of measured Cu*’4iis and Cu®*fe than the non-urban sites with lower AADT.

First flush samples displayed consistently higher concentrations of both Cu2+diSS and Cu2+free. A
modified Competitive Ligand Exchange-Cathodic Stripping Voltammetry (CLE-ACSV)
technique utilizing salicylaldoxime as an added ligand can be used to determine the speciation of
copper in highway storm water runoff. Analytical results from composite storm water samples
suggest that dissolved copper in highway storm water runoff is largely complexed by organic
matter (typically > 99.9%), and that very little of the copper in storm water is bio-available; the
concentrations of Cu2+free were generally several orders of magnitudes below levels found to
inhibit olfaction in Endangered Species Act listed fish species. Elevated Cu2+diss levels proved to
be the greatest indicator of high Cu2+free concentrations.

Urban sites with AADT and first flush samples characterized by elevated concentrations of
Cu2+0uSS are of the greatest concern with respect to elevated free ionic copper concentrations.
Available dissolved organic matter models in Visual MINTEQ overestimate Cu2+free
concentrations when compared to analytically determined Cu2+free concentrations. This imparts a
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conservatism that makes these models potentially useful for regulatory purposes.

The results of this research will be useful for determining locations where monitoring for
dissolved copper may be called for on ODOT’s highway system. The results also provide
techniques for evaluating bioavailability of copper that don’t involve analytic methods that are
not commonly available. The information about speciation will also inform stormwater
treatment methodologies relating to dissolved copper in highway runoff. All these things are
important to ODOT’s environmental compliance efforts.

SPR 667: Assessment of Statewide Intersection Safety Performance. The objective of this
research was to quantify the safety performance of typical intersections with various geometric
and operational categories (rural, urban, suburban, volumes, configuration, traffic control,
geography). The objective was broken down into two sub-objectives:

1.) Assemble a statewide inventory of intersections including location, geometry, control
and volume data into a database, to become a part of the growing Oregon Traffic Safety
Data Archive (OrTSDA).

2.) Characterize the safety performance of typical Oregon intersections by a variety of
geometric, operational, and volume features.

The investigators collected data from 500 intersections representing the full range of available
location, traffic volume, traffic control, and geometric variables. Analysis determined average
crash performance and to determine typical crash types by approach. The research categorized
the results by simple metrics such as crash type proportions and crash severity distribution. The
investigator has incorporated the intersection data into the Oregon Traffic Safety Data Archive
(OrTSDA) for ease of future updating with new crash data.

The research team also checked the collected data for agreement with the safety performance
models in the recently released Highway Safety Manual (HSM). The collected data is compatible
with the HSM models and can be used to adapt the associated safety performance functions for
local Oregon conditions.

The results of this research will be used by roadway designers to improve the identification of
high crash rate intersections and to aid in the selection of corrective measures for existing
intersections. The principles will also serve as an aid in identifying design issues in new
construction and modifying those designs before they are built.

SPR 680: Oregon Open-Graded Wearing Course Update. This project evaluated open
graded friction courses used in Oregon to gain an understanding of where they work, how they
fail, and the influences of design and construction practices. The research included an evaluation
of other regional uses of open graded mixes. This research has helped ODOT determine best
construct practices for longer life and where to best use open graded wearing courses within the
ODOT roadway network. Several recommendations for material selection, use for various traffic
levels, expected pavement life and construction practices were made. Results of the research
will be used to modify ODOT publications and specifications for the use of open graded wearing
courses. The research will also be used to evaluate the appropriateness of the recent limited use
of open graded mixes in Oregon.

SPR 683: Calibration of the LFRD for the Wave Equation Analysis Program. Many Oregon
bridges are supported by groups of steel and concrete piles driven deep into the underlying soils. The
load bearing capacity of a pile depends on a complex interaction involving pile dimensions, pile structural
capacity, the surrounding soil properties, time to loading and the depth of the pile. ODOT uses The Wave
Equation Analysis of Pile Driving program (WEAP), a common computer algorithm, to estimate pile
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load bearing capacity while the pile is being driven. Starting in 2007, the FHWA required states to use
Load and Resistance Factor Design (LRFD). The LRFD design method, as described in AASHTO, has a
default resistance factor that is applied to the load bearing values generated by the WEAP program. It is
known that by using the AASHTO LRFD default resistance factor with WEAP results in more
conservative pile designs than those prior to LRFD. In essence, the new design code forces ODOT to
build foundations beyond the high level of safety achieved with the previous design method.

The new AASHTO LRFD code allows recalibration of the resistance factors to account for
standard of practice, site specific soil and pile conditions, and local judgment of transportation
jurisdictions. Consequently, the objective of the research was to recalibrate the LRFD resistance
factor for use with the WEAP program for Oregon pile driving.

The outcome of the research was an increase in the resistance factor compared to the default
value. In addition, the research generated a resistance factor for a condition that did not have a
default value in the code.

ODOT engineers will review the project results in depth to decide a course of action for
implementation. It is anticipated that after the review, a policy statement will be generated on
using an updated set of resistance factors. Implementation is also expected to include training
for ODOT personnel and contractors on the new policy.

SPR 684: Calibrating the Future HSM Predictive Methods for Oregon. The recently
published Highway Safety Manual (HSM) includes safety predictive methods that can
quantitatively estimate the safety of a transportation facility. The resulting information can provide
a guideline to identify opportunities to improve transportation safety. The safety performance
functions (SPFs) included in the HSM, however, were developed for several states other than
Oregon. Because there are differences in crash reporting procedures, driver population, animal
populations, and weather conditions (to name a few), the State of Oregon needs to use calibrated
SPFs when applying the procedures for local Oregon conditions. The goal of this research project
was to calibrate the HSM predictive method SPFs for conditions in the State of Oregon.

To approximate the total expected crash frequency for a facility, the SPFs calculate estimated crash
frequency for a base condition. The estimates calculated by SPFs are then modified by applying crash
modification factors (CMFs) to address non-base condition characteristics for specific locations. The
predictive method can estimate safety separately for intersections and segments. The HSM currently
includes predictive methods for rural two-lane two-way roads; rural multilane highways, and urban and
suburban arterials. SPFs for these facility types must be calibrated to provide accurate results.

The project report provides Oregon specific SPFs for various configurations of segments and
intersections on:

e Rural Two-Lane, Two-Way Roads;
e Rural Multilane Highways; and
e Urban and Suburban Arterials

The project report warns that Oregon crash reporting procedures and thresholds introduce a significant
difference in observed crash proportions for total crashes. As a result, the use of severity-based calibration
factors or Oregon-specific fatal plus injury SPFs are more appropriate for cost-benefit based decisions.

The report also points out that the calibration factor for four-lane divided facility has limited
usability due to small sample size and difference between four-lane divided facilities in the HSM
SPFs data set and the segments in the Oregon calibration set. The report recommends use of the
calibration factor for other multi-lane facilities as a reasonable substitute.
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ODOT is adopting the procedures contained in the HSM as tools to better estimate he safety
impacts of new construction and changes to existing intersections and road segments. The Oregon
specific calibration factors will be used to provide the most accurate predictions of the safety
impacts for the design decisions implemented.

SPR 685: Safety Evaluation of Curve Warning Advisory Speed Signs. The use of advisory speed
signs on horizontal curve locations in the State of Oregon varies from the guidance given in the
2009 edition of the Manual of Uniform Traffic Control Devices (MUTCD). Earlier research
(SPR 641, Methodologies for Estimating Advisory Curve Speeds on Oregon Highways)
evaluated the implications of modifying advisory speed thresholds and identification procedures
were Oregon to adopt the MUTCD guidance. The research did not evaluate the safety
implications of modifying the advisory speed policy in Oregon.

The objective of SPR 685 was to evaluate the safety implications of advisory speeds at horizontal
curve locations on Oregon rural two-lane highways. This was achieved through collection of speed
data at randomly selected curve locations where advisory speed signs were posted as well as through
a review of historic crash information. The Oregon State University (OSU) researchers developed a
statistical model that identified critical variables that are associated with the posted speed and how
they ultimately relate to the expected crash frequency. They found that the differential between the
posted speed and the advisory speed, the Advisory Speed Differential (ASD) and the side friction
demand (SFD) were the most critical variables. The research team developed a term called the
advisory speed crash factor (ASCF) to represent the SFD and ASD joint effect. This value appears
to convincingly explain the safety impact of drivers searching for a balance between the discomfort
of driving a curve too fast and the inconvenience of slowing down.

The research team developed a computational method for determining the appropriate advisory
speed based on the ASCF. This method, called the OSU method, is an alternative to the current
Ball-Bank indicator method. The underlying principle is that the advisory speed value should be
such that the value of the ASCF is minimized. The researchers also developed a spreadsheet that
ODOT staff can use to determine recommended advisory speed values that will minimize the
ASCEF. This analysis can be performed using basic geometric characteristics (horizontal radius
and superelevation) and site speed limit. Often the horizontal radius can be satisfactorily
estimated by analyzing aerial images and the associated superelevation rate can be estimated
from information in the Oregon Highway Design Manual, thus avoiding a field visit.

METHODOLOGY

A cornerstone of our implementation effort is to include key agents of implementation from within
ODOT on the project Technical Advisory Committee. These individuals are expected to carry major
responsibility for keeping the project focused on implementable objectives, making sure information is
delivered into the right hands, and to identify key steps in implementation such as revision of standards
and specifications, incorporation into procedures and best practices manuals and guidebooks, etc.

It is not feasible from the standpoint of staff and time to expect operations staff to review all
available research reports, but studies identified as being of major importance will be distributed
to appropriate offices. In particular, reports generated from research projects conducted in
Oregon will be scanned for implementable findings and brief reports presenting suggested
implementation procedures will be circulated to potential users.

18



ORGANIZATIONAL RESPONSIBILITY

Implementation is the responsibility of primary users of the research in ODOT Divisions and
Regions, with the support and assistance of the Research Section. In order to facilitate the most
seamless research implementation, key users are engaged in research project development,
management and review, by participation on project Technical Advisory Committees.

COST INFORMATION

SPR 302 FY’06 FY’07 FY’08 FY’09 FY’10 FY’11 FY’12

BUDGET $65,000 | $50,000 | $50,000 | $50,000 | $50,000 | $50,000 | $50,000
SPENT TO DATE $41,829 | $44,344 | $37,500 | $51,336 | $52,933 | $40,000 $0
REVISED BUDGET $41,829 | $44,344 | $37,500 | $51,336 | $52,933 | $40,000 N/A

FY’11 expenditures are estimated.
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304  SMALL PROJECTS DISCRETIONARY FUND

OVERVIEW AND OBJECTIVES

Through the course of the fiscal year the Research Section receives requests for information and a
variety of other requests to perform research typically related to evaluation of new products and
methods. These projects typically require a quick response from Research because someone in the
organization has made a commitment to the application of an innovation that could benefit from
monitoring and evaluation, but will go forward whether Research participates or not. The
discretionary fund gives us greater funding flexibility to participate when these opportunities arise.

Similar opportunities arise when universities and other organizations propose small projects involving
cost sharing. In the past a number of projects have been undertaken when a medium priority project
could be launched because the cost was small, raising the benefit-cost ratio. Many such projects have
been or will be funded partially by one of five University Transportation Centers in the region. In
addition, projects that would previously have been funded under the “Experimental Features™ program
will draw on the Research Discretionary Fund. Evaluations of experimental features will continue as
appropriate, but combining the funds into a single pool simplifies administration.

RELATIONSHIP OF OBJECTIVES TO OVERALL PROGRAM

This fund provides a means of evaluating innovative products or non-standard methods and
materials on an experimental basis, similar to, but more broadly applicable than, the
Experimental Features Program. It also provides the flexibility to respond quickly to other
Research needs that emerge through the fiscal year, and to commit to small (up to $25,000 in a
year) projects without specific approval from the Research Advisory Committee.

ACCOMPLISHMENTS

Six projects and activities were active and two were completed in FY’11. New projects and
activities for the FY’12 Small Projects Discretionary Fund have yet to be identified. Activity
and spending levels were light in FY 11 because of continuing major project development
workload. A summary of completed and continuing projects is provided below.

“Activities” occur continuously, or cyclically. Examples are information requests and NCHRP support.
The balance of funds are spent on projects of finite duration that are either in progress or completed. A
number of those involve evaluation of an innovative material or method. The initial construction and/or
installation has been completed and documented, and the project has entered a monitoring phase.

Activities.

e Liaison and NCHRP Activity. This covers coordination of annual NCHRP balloting,
coordination of problem statement submittal and panel participation. (Status is Ongoing).

e AASHTO Technology Implementation Group (TIG). TIG identifies useful and
implementable new technologies and invests in their deployment through various means.
TIG is supported through an assessment on member Departments. This year ODOT paid our
$6,000 TIG assessment using the Research Discretionary Fund (Status is Ongoing).
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ODOT Solar Highway. This project is being carried out jointly with the Oregon Innovative
Partnerships Program (OIPP). The goal is to identify and develop opportunities to install
solar and other technologies for alternative power generation. The first wave of such projects
involves a partnership with OIPP, PGE and US Bank, to generate electric power on ODOT
right-of-way using conventional solar panels. The Research Section was not part of that
effort, but moving forward, the Research Section has begun to assist OIPP in evaluating new
opportunities for alternative energy. One such investigation involves solar panels
incorporated into the design of highway sound walls. A second involves the installation of
solar and wind generation on the Astoria bridge to support the bridge’s lighting requirements
(Status is ongoing).

Projects.

Red Light Camera. This project is a field test of enforcement using red light cameras. Treatment
and control locations have been identified on Mission Boulevard (OR 22) in Salem. Data collection
and analysis is ongoing and a preliminary report has been circulated in draft form. Completion
depends on availability of additional crash data, and is expected late in FY’11 (status is complete).

Polymer Bridge Deck Overlays. Thin polymer overlays improve condition of bridge decks after
exposure to service. Oregon has had inconsistent results with overlays. Failures include excessive
aggregate pull out from the matrix, fractured aggregate, cracking, and de-lamination. Studded tires
most likely reduce their service life. The project objective is to provide a performance comparison of
commercially available thin overlay products for bridge decks. In all, nine products were placed in
test sections during the summer of 2007. Construction activities have been documented and will be
published, along with an interim report in the spring of 2009. A final report will be prepared, based
on three seasons of studded tire wear, in the summer of 2011 (status is complete).

Digital Image Rectification of Gusset Plate Connection in Steel Truss Bridges. In
previous work, Oregon State University (OSU) developed a method of obtaining geometric
data for analyzing gusset plates using digital images of the plates. However, there are
situations in which a gusset plate cannot be captured in a single image. Also, thorough
analysis needs to consider any out-of-plane distortion of the plates. The research will build
on OSU's digital imaging methods to develop a procedure to incorporate multiple images and
to measure out-of-plane deformations. (Status is continuing).

ORGANIZATIONAL RESPONSIBILITY

This activity is the responsibility of the ODOT Research Section, as well as members of the
technical advisory committee formed to manage each project.

COST INFORMATION

SPR 304 FY'06  FY’07 FY'08 FY09 FY10| FY11| FY'12
ORIGINAL BUDGET 100,000  $150,000  $100,000  $100000  $100,000 | $100,00 | $100,000
SPENT TO DATE $108222  $83586  $118014  $96,121  $61,764 | $43,000 $0
REVISED BUDGET  $108222  $83586 $118014  $96,121  $61,764 | $43,000 N/A

FY’11 expenditures are estimated.
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642 MECHANISTIC PAVEMENT DESIGN INPUT PARAMETERS

OVERVIEW

NCHRP project 1-37A developed a new mechanistic pavement design guide to replace the 1993
AASHTO Guide for the Design of Pavement Structures. The new guide will be used for both
new work and pavement rehabilitation. However, this guide will require a significant effort to
develop the required inputs and calibrate the design guide models to Oregon conditions. This
research develops data for several of the required inputs.

OBJECTIVES:

e Test and select appropriate back calculation software

e Determine material properties for typical aggregate sources, sub-grade soils, and HMAC mix
volumetrics and develop a process for long term monitoring and validation of the input
properties.

e Make a recommendation on the use of available climatic data resources

e Provide a starting calibration of the M-E transfer functions used to relate stresses and strains
to pavement performance and develop a plan for long-term validation.

e Validate assumptions used in a previous M-E analysis of the I-5 N. Albany — N. Jefferson
(SB) pavement design.

More detailed information regarding the project and its objectives can be found at the link below:

http://www.oregon.gov/ODOT/TD/TP_RES/ActiveProjects.shtml#SPR_642

PROPOSED ACTIVITIES

Task 1: Conduct a Literature Review and Select Back Calculation Software.
Task 2: Investigate Climate Data.

Task 3: Perform Material Characterization.

Task 4: Perform Calibration of Transfer Functions.

Task 5: Perform M-E Pavement Design Validation.

More information regarding proposed activities can be found in the Project Work Plan at the link
above.

ACCOMPLISHMENTS (see Quarterly Reports at the link above.)
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ORGANIZATIONAL RESPONSIBILITY
ODOT Research

ODOT Pavement Services Unit
Oregon State University (Contract of $120,000 ended in FY’08 with $119,097 expended.)

COST INFORMATION

SPR 642 FY’06 FY’07 FY’08 | FY’09 | FY’10 FY’11 FY’12 | TOTAL
STAGE 2 BUDGET $40,000 [ $80,000 $0 $0 $0 $0 $0 | $120,000
WORK PLAN BUDGET | $101,000 [ $60,583 $0 $0 $0 $0 $0 | $161,583
SPENT TO DATE $50,567 | $100,762 | $18,529 | $5,953 | $4.415 $2,400 NA | $182,626
REVISED BUDGET $50,567 | $100,762 | $18529 | $5953 | $4415 $2,400 $1,000 | $183,626

FY’11 expenditures are estimated.
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658 IDENTIFY AND ADDRESS INSTITUTIONAL BARRIERS DELAYING
INCIDENT CLEARANCE

OVERVIEW

ODOT has a comprehensive incident management program in place. Due to cooperative efforts
among ODOT, Oregon State Police, local police, and emergency providers most incidents are
cleared rapidly. However, a major traffic-related incident can take considerable time to clear and
cause major delays and significant economic impacts at peak travel periods in metropolitan
areas. It is not known to what extent institutional constraints and inefficiencies contribute to
delays in incident clearance.

OBJECTIVES

The research proposed in this study will address several key objectives. These are summarized

as follows:

1. Examine recent traffic incidents in the Portland area to determine the extent to which the
incident and associated traffic obstructions impacted systemic traffic operations;

2. Develop an enhanced implementation plan for addressing institutional barriers that may
affect the rapid clearance of incidents;

3. Identify specific legislative initiatives or administrative procedures that should be
implemented to minimize delayed incident clearance and estimate the benefit of the
recommended changes.

More detailed information regarding the project and its objectives can be found at the link below:

http://www.oregon.gov/ODOT/TD/TP_RES/ActiveProjects.shtml#SPR_658

PROPOSED ACTIVITIES

Task 1: Convene a Multi-Agency TAC:

Task 2: Literature Review:

Task 3: Data Collection and Assessment

Task 4: Evaluation of Current Incident Response Procedures
Task 5: Economic Analysis of Incident Response

Task 6: Recommendations and Benefit Estimation

Task 7: Reports and Implementation Plan

More information regarding proposed activities can be found in the Project Work Plan at the link
above.

ACCOMPLISHMENTS (see Quarterly Reports at the link above.)
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ORGANIZATIONAL RESPONSIBILITY

ODOT Research Section

ODOT Traffic/Roadway Section
Oregon State University (Agreement for $41,700, fully expended through FY’10).
Oregon Transportation Research and Education Consortium (commitment of $33,000).

COST INFORMATION

SPR 658 Fy’o7 | Fy'os8 | Fy09 | Fy’10 | Fy'11 [ Fy'12 | TOTAL
STAGE 2 BUDGET $33,000 [ $33,000 50 $0 50 $66,000
WORK PLAN BUDGET $2,537 | $22.773 | $26:427 $0 50 $51,737
SPENT TO DATE $2,686 | $25.791 | $23471 | $4.136 | $1.200 NA [ $57,284
REVISED BUDGET $2686 | $25791 | $23471 | $4136 |  $1,200 1,000 [ $58,284
UTC COMMITMENT (OTREC) | $16,500 | $16,500 $0 $0 $0 $33,000
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665 ACCESS MANAGEMENT BEST PRACTICES MANUAL

OVERVIEW

The OHP identifies Access Management as the single largest contributor to highway safety and
essential to the efficiency and protection of existing and planned state highways. Other states,
notably Florida and Colorado, have recently developed best practices manuals as an aid in
identifying and applying the best management techniques. ODOT needs a similar manual to
provide objective and quantifiable justification for access management decisions and to promote
better public understanding of access management decisions.

OBJECTIVES
e Develop measurable criteria to evaluate access management techniques and improvements;
e Survey practices in other states and their techniques in developing those practices;

e Determine data collection practices necessary to properly measure outcomes.
More detailed information regarding the project and its objectives can be found at the link below:

http://www.oregon.gov/ODOT/TD/TP_RES/ActiveProjects.shtml#SPR_665

PROPOSED ACTIVITIES

Task 1: Literature Review.

Task 2: Best Practices Synthesis.

Task 3: ODOT Data Collection Practice Review.

Task 4: Oregon “Best Outcomes” Identification.

Task 5: Develop Access Management Best Practices Manual

More information regarding proposed activities can be found in the Project Work Plan at the link
above.

ACCOMPLISHMENTS (see Quarterly Reports at the link above.)

ORGANIZATIONAL RESPONSIBILITY

ODOT Research Section — Mark Joerger

ODOT Access Management Unit

Oregon State University (Agreement for $46,054 fully expended through June, 2010).
Oregon Transportation Research and Education Consortium (commitment of $42,500).
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COST INFORMATION

SPR 665 FY’08 FY’09 FY’10 FY’11 Fy’12 TOTAL
STAGE 2 BUDGET $51,000 $34,000 $0 $0 $85,000
WORK PLAN BUDGET $28,434 $23,120 $2,000 $0 $53,554
SPENT TO DATE $2,204 $47,856 $4,567 $3,500 NA $58,127
REVISED BUDGET $2,204 $47,856 $4,567 $3,500 1,000 $59,127
UTC COMMITMENT (OTREC) $22,500 $20,000 $0 $42,500

FY’11 expenditures are estimated.
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672  MECHANISTIC PAVEMENT DESIGN INSTRUMENTATION

OVERVIEW

Part of the process for successful implementation of the new mechanistic empirical pavement
design procedure is calibration of the design process such that the theory behind the process can
be accurately related to actual performance. Currently, several assumptions about the response
of pavement structures due to actual loading are necessary to develop an appropriate design.
Actual responses (i.e., performance) can only be verified through an investigation of the
engineering properties of the materials used during construction coupled with measurement of
their response to actual (in-service) loading conditions. Currently, only two adjacent sections of
roadway in Oregon have been instrumented. Information collected from these two subsections
will be sufficient for initial calibration, but limited to only these two structures.

OBJECTIVES

The objective of this research is to provide data to support calibration of additional pavement
structures across the state. Four pavement sections would be instrumented to evaluate the impact
of pavement thickness, climate, traffic, and sub-grade on pavement performance.

More detailed information regarding the project and its objectives can be found at the link below:

http://www.oregon.gov/ODOT/TD/TP_RES/ActiveProjectsIl.shtml#SPR_672

PROPOSED ACTIVITIES

Task 1: Instrumentation.
Task 2: Data Collection.
Task 3: Laboratory Testing.
Task 4: Data Analysis.
Task 5: Report.

More information regarding proposed activities can be found in the Project Work Plan at the link
above.

ACCOMPLISHMENTS (see Quarterly Reports at the link above.)
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ORGANIZATIONAL RESPONSIBILITY

ODOT Research Section
ODOT Pavement Services

Oregon State University (Agreement for $76,781 fully expended through FY’10. Payment for
an invoice of $20,483 dated 05/24/2010 is being withheld pending delivery of a final report.)
Oregon Transportation Research and Education Consortium (additional commitment of

$76,781).

COST INFORMATION

SPR 672 FY’08 FY’09 FY’10 FY’11 FY’12 TOTAL
STAGE 2 BUDGET $87,500 | $87,500 $0 $0 $0 [ $175,000
WORK PLAN BUDGET $68,086 | $14,695 $0 $0 $0 $82,781
SPENT TO DATE $2,205 [ $55,566 | $20,102 $24,494 NA | $102,367
REVISED BUDGET $2,205 | $55,566 | $20,102 $24,494 1,500 | $103,867
UTC COMMITMENT (OTREC) | $55,000 | $21,781 $0 $0 $76,781

FY’11 expenditures are estimated.
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682 REPLACING THERMAL SPRAYED ZINC ANODES

OVERVIEW

ODOT has historic reinforced concrete bridges at the coast that employ impressed current
cathodic protection (CP) to greatly reduce the corrosion of the embedded steel reinforcement.
The cathodic protection systems rely on passing an electric current into the concrete through zinc
metal anodes that have been sprayed onto the surface of the concrete. Some of these zinc anodes
are nearing the end of their design lives, while others are beginning to separate from the concrete
prematurely possibly due to erratic current controllers or initial contractor inexperience during
installation. Anode sections that have de-bonded no longer protect the underlying steel
reinforcement. When the natural rate of corrosion resumes, the unprotected sections are on the
path to concrete spalling and steel section loss - the conditions that required ODOT to undertake
expensive repairs and protection schemes.

Currently, there is no procedure established by ODOT to remove old anodes, prepare the
concrete surface, and install new anodes.

OBJECTIVES

The objectives of the research are the following:
e Determine the most cost-effective method to remove existing zinc anodes; and

e Develop a protocol to prepare the concrete surface for the new anode.
More detailed information regarding the project and its objectives can be found at the link below:

http://www.oregon.gov/ODOT/TD/TP_RES/ActiveProjectsIIl.shtmI#SPR_682

PROPOSED ACTIVITIES

Task 1: Survey of the Current Practice.
Task 2: Investigation of Zinc Anode Removal Methods
Task 3: Final Report and Presentation.

More information regarding proposed activities can be found in the Project Work Plan at the
link above.

ACCOMPLISHMENTS (see Quarterly Reports at the link above.)

ORGANIZATIONAL RESPONSIBILITY

ODOT Research Section
ODOT Bridge Preservation Unit
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Montana State University (Agreement for $190,000, expiring 09/30/10, with $178,000 expended

through FY’10)

Western Transportation Institute (additional commitment of $30,000).

COST INFORMATION

SPR 682 FY’09 FY’10 FY’11 FY’12 TOTAL

STAGE 2 BUDGET $61,250 | $122,500 $61,250 $0 | $245,000
WORK PLAN BUDGET $131,227 $ 69,773 $0 $0 | $201,000
SPENT TO DATE $96,035 $90,086 $45,000 $1,000 | $197,459
REVISED BUDGET $96,035 $90,086 $45,000 $1,000 | $205,994
UTC Commitment (WTI) $15,000 $15,000 $ 30,000

FY’10 expenditures are estimated.
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686 HEALTH RISK EXPOSURE TO NATURALLY OCCURRING HAZARDOUS
MINERALS DURING CONSTRUCTION ACTIVITY

OVERVIEW

The Ash Grove Cement in Baker County recently discovered that some of their limestone
contains elevated levels of mercury. The Department of Environmental Quality (DEQ) has
identified Ash Grove as one of the largest industrial emitters of mercury in the nation. A
naturally occurring hazardous materials (NOHM) analysis of the site would have shown old hot
springs deposits in close proximity to the mine site and would have flagged the area for
potentially elevated levels of mercury. ODOT’s rock source pits and private sources—used for
state highway projects—could contain NOHM, as does rock moved from cuts to fills during
construction activities. Many elements, rocks and minerals meet the NOHM criteria, particularly
those that pose health hazards through their physical properties. Low levels of NOHM seem to
be of little consequence, but when NOHM have been concentrated or exposed to the accessible
environment, the exposure may cause or pose a substantial present or potential hazard.

Recently, the Federal Highway Administration warned ODOT Technical Services about a zeolite
mineral, Erionite, associated with cut and fill work near Durkee, Oregon. This mineral is
considered so hazardous that the EPA requires anyone who intends to manufacture, import or
process any article containing Erionite to notify the EPA 90 days in advance. Erionite is just one
NOHM in Oregon; there are many others, including asbestos.

In response to NOHM threats, ODOT Hazmat personnel have raised several questions. First,
what are the NOHM in Oregon that could pose environmental and health concerns related to
ODOT’s geologic investigations and environmental assessment of projects, and potential
pollution liability? Second, where are NOHM located in the state and their relationship to state
highway right-of-way including material sources, staging areas, disposal sites, and stockpile
sites?

OBJECTIVES

Objective 1: Identification and knowledge. Develop list of NOHM that may plausibly occur in
Oregon, and tailor and query existing mineral and geologic databases to determine where such
occurrences may intersect ODOT operations; setting priorities based on hazard assessment.

Objective 2: Detection. Develop tools such as digital maps that inform ODOT personnel of the
potential location of NOHM using results of Objective 1 as a screening tool and build awareness
of environmental and health impact. Objective 3: Control and management—Develop and
implement best management practices for identified NOHM determined in Objective land
located in Objective 2.

More detailed information regarding the project and its objectives can be found at the link below.

http://www.oregon.gov/ODOT/TD/TP_RES/ActiveProjectslIl.shtml#SPR 686
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PROPOSED ACTIVITIES

Task 1: List of NOHM Candidates.

Task 2: Methods for Detecting NOHMs
Task 3: Data Collection and Integration.
Task 4: Process Data to Tag NOHMs.

Task 5: Develop Sampling and Detecting Procedures.

Task 6: Exercise Sampling and Detecting Procedures.
Task 7: Catalog of Oregon NOHMs.

Task 8: Compile NOHM Database

File(s).

Task 9: Develop NOHM GIS Interpretive Layer

Task 10: Write Final Report.

More detailed information on proposed activities can be found in the Project Work Plan at the

link above.

ACCOMPLISHMENTS (see Quarterly Reports at the link above.)

ORGANIZATIONAL RESPONSIBILITY

ODOT Research Section

ODOT Geo-Environmental Section
Oregon Department of Geology and Mineral Industries (Agreement for $180,000 expiring in

March 2011, with approximately $106,000 expended through June 2010).

COST INFORMATION

SPR 686 FY’09 FY’10 FY’11 FY’12 TOTAL

STAGE 2 BUDGET $65,000 $124,000 $0 $0 $189,000
WORK PLAN BUDGET $75,000 $115,000 $0 $0 190,000
SPENT TO DATE $52,302 $ 103,959 $42,664 $1,000 $198,925
REVISED BUDGET $52,302 $103,959 $42,664 $1,000 $199,925

FY’10 expenditures are estimated.
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710  ANALYSIS AND DESIGN OF PIPE RAMMING INSTALLATIONS

OVERVIEW

Large diameter steel culverts (pipes) are often installed beneath fills or embankments using pipe
ramming. Pipe ramming has the advantage of not producing measurable settlements and not
impacting the flow of traffic. Pipe ramming involves installing the new pipe sections using
hydraulic/ pneumatic hammers, conceptually similar to the driving of bridge foundation piles.

The most authoritative resource on pipe ramming is the US Army Corps of Engineers’
guidelines. This guide is silent on the selection of the impact hammer.

OBJECTIVES

There is a need to develop a reliable method to specify pipe ramming equipment and methods
based on actual site and pipe characteristics. The objective of this research is to develop more
detailed, data supported methods to design and specify the installation of culverts using pipe
ramming. The research will develop procedures and guidelines to assist designers in specifying
steel pipe culverts and associated installation equipment.

Significant cost savings could be realized by designing and specifying steel pipe culverts for pipe
ramming projects with the optimum pipe properties. Likewise, quick and problem free
installations should result from applying the optimum equipment and operations. Given clearer
design and specification guidance, ODOT may reap cost savings by more frequently using pipe
ramming with its associated advantages.

More detailed information regarding the project and its objectives can be found at the link below.

http://www.oregon.gov/ODOT/TD/TP_RES/ActiveProjectslIl.shtml#SPR_710

PROPOSED ACTIVITIES

The research tasks proposed to achieve the objectives of this pipe ramming study are described
in the following sections.

Task 1: Literature and Project Review.

Task 2: Assess Available Data and Determine Knowledge Gaps.

Task 3: Perform and Analyze Instrumented Field Study.

Task 4: Assess Pipe Ramming Dynamics.

Task 5: Develop Design Guidance. D.

More detailed information on proposed activities can be found in the Project Work Plan at the
link above.

ACCOMPLISHMENTS (see Quarterly Reports at the link above.)
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ORGANIZATIONAL RESPONSIBILITY

ODOT Research Section

ODOT Geo-Environmental Section
Oregon State University (Agreement for $328,000, expiring 6/30/2012, with approximately
$190,000 expended through FY’11).

COST INFORMATION

SPR 710 FY’10 FY’11 FY’12 FY’13 TOTAL
STAGE 2 BUDGET $65,600 | 131,200 | 131,200 $0 | 328,000
WORK PLAN BUDGET $44,315 | $218,033 | $80,652 $0 | $343,000
SPENT TO DATE $54,177 | $149,200 NA $0 | $203,377
REVISED BUDGET $54,177 | $149,200 | $143,156 $0 | $346,533

FY’11 expenditures are estimated.

35




711 INTERNAL CURING OF CONCRETE BRIDGE DECKS

OVERVIEW

Current Oregon Department of Transportation (ODOT) Standard Specifications for curing of
high-performance bridge deck concrete requires wet curing for a duration of a minimum of 14
days. This long wet cure reduces evaporation that can lead to cracking, and it provides water to
the bulk concrete to participate in the chemical reactions in the cement paste during hardening.
There is a need for accelerated/alternate curing techniques to allow for increased construction
efficiency while still producing crack-free concrete in these high-performance bridge decks.

Lightweight aggregate saturated with water can provide internal curing to mitigate autogenous
shrinkage and improve other engineering properties in high-performance concrete mixtures.
Most of the field internal curing trials have been done in conjunction with standard curing
regimes as a means to improve properties and reduce cracking potential. However, internal
curing could allow for earlier removal of external wet curing while relying on the inherent
characteristics of well designed high-performance concrete to provide the specified engineering
properties.

OBJECTIVES

The goal of this research project is to determine if the incorporation of saturated lightweight
aggregate into high-performance concrete bridge deck mixtures can significantly reduce external
curing requirements (currently 14 days) while maintaining crack-free or crack-resistant concrete.

More detailed information regarding the project and its objectives can be found at the link below.

http://www.oregon.gov/ODOT/TD/TP_RES/ActiveProjectsIIl.shtml#SPR 711

PROPOSED ACTIVITIES

Task 1: Literature Review.

Task 2: Materials Selection and Procurement..
Task 3: Laboratory Evaluation.

Task 4: Field Trials.

Task 5: Reporting and Implementation.

More information on proposed activities can be found in the Project Work Plan at the link above.

ACCOMPLISHMENTS (see Quarterly Reports at the link above.)
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ORGANIZATIONAL RESPONSIBILITY

ODOT Research Section
ODOT Bridge Section

Oregon State University (Agreement for $214,825, expiring 12/31/2011, with approximately
$172,500 expended through FY’11).

COST INFORMATION

SPR 711 FY’10 FY’11 FY’12 FY’13 TOTAL
STAGE 2 BUDGET $54,000 [ $ 108,000 [ $54,000 $0 | $216,000
WORK PLAN BUDGET 94,148 101,363 39,314 $0| 234,825
SPENT TO DATE $94,222 | $100,000 NA $194,222
REVISED BUDGET $94,222 [ $ 100,000 [ $ 39,616 $0 [ $233,838

FY’11 expenditures are estimated.
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712  PERFORMANCE OF NEAR-SURFACE MOUNTED CFRPS FOR SHEAR
STRENGTHENING OF RC BRIDGE GIRDERS

OVERVIEW

One area of focus for Oregon bridge rehabilitation has been in shear strengthening of conventional
reinforced concrete deck girder bridges (RCDG). A new strengthening system called Near-
Surface-Mount (NSM) CFRP has emerged that may permit shear and flexural strengthening of
RCDG bridge members. This relatively new technology involves cutting a groove in the surface
concrete, filling the groove with an epoxy adhesive, and positioning CFRP material in the groove.

Early research results for this approach are mixed, and inconclusive. Experimental results are
needed to quantify the structural performance of members strengthened with NSM-CFRP for
validation of design methods for shear strengthening, as well as to enhance economy, and refine
detailing and constructability. Further, experience with NSM-CFRP may facilitate other
applications such as flexural strengthening of bridge members with poor flexural cut-off details.

OBJECTIVES

The objectives of the proposed research are to develop analysis, design, detailing, and
installation quality assurance recommendations for NSM-CFRP shear applications, as well as to
compare the cost of NSM versus external CFRP reinforcement installations.

More detailed information regarding the project and its objectives can be found at the link below.

http://www.oregon.gov/ODOT/TD/TP_RES/ActiveProjectsIIl.shtmI#SPR_712

PROPOSED ACTIVITIES

Task 1: Literature Review.

Task 2: Bond Performance.

Task 3: Shear Performance.

Task 4: Analysis and Design Methods.
Task 5: Reporting.

More information on proposed activities can be found in the Project Work Plan at the link below:

http://www.oregon.gov/ODOT/TD/TP_RES/ActiveProjectsIIl.shtml#SPR_712

ACCOMPLISHMENTS (see Quarterly Reports at the link above.)
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ORGANIZATIONAL RESPONSIBILITY

ODOT Research Section
ODOT Bridge Section

Oregon State University (Agreement for $400,000 ending 12/31/2011 fully expended through

FY’11).

COST INFORMATION

SPR 712 FY’10 FY’11 FY’12 FY’13 TOTAL

STAGE 2 BUDGET $102,500 | $205,000 | $102,500 $0 | $410,000
WORK PLAN BUDGET 183,000 | 201,000 26,000 $0 410,000
SPENT TO DATE $230,685 | $180,450 NA $411,135
REVISED BUDGET $ 230,685 | $180,450 $1,000 $0| $412,135

FY’11 expenditures are estimated.
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713 ASPHALT BINDER GRADE SELECTION FOR HMAC WITH RECYCLED
ASPHALT PRODUCTS

OVERVIEW

Oregon currently allows up to 30% recycled asphalt pavement (RAP) to be used in hot mixed
asphalt concrete (HMAC). ODOT has also been approached about allowing the use of recycled
asphalt shingles (RAS) in HMAC. RAS contains asphalt cement that is substantially stiffer than
that used in HMAC in Oregon; hence, inclusion of RAS in HMAC could significantly impact the
properties of the blended binder.

More detailed information regarding the project and its objectives can be found at the link below:

http://www.oregon.gov/ODOT/TD/TP_RES/ActiveProjectsIIl.shtml#SPR_713

OBJECTIVES

This research is intended to investigate how the proportion of RAP or RAS impacts the blended
binder properties as well as those of mixtures containing varying proportions of RAP or RAS.

PROPOSED ACTIVITIES

Task 1: Literature Review.

Task 2: Preliminary Procedures.

Task 3: Experiment Plans.

Task 4: Laboratory Study.

Task 5: Develop Recommended Procedures.
Task 6: Report.

More information on proposed activities can be found in the Project Work Plan at the link above.

ACCOMPLISHMENTS (see Quarterly Reports at the link above.)

ORGANIZATIONAL RESPONSIBILITY

ODOT Research Section

ODOT Pavement Services

Oregon State University (Agreement for $185,000 expiring 7/31/2011, with approximately
$180,000 expended through FY’11).
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COST INFORMATION

SPR 713 FY’10 FY’11 FY’12 FY’13 TOTAL
STAGE 2 BUDGET $ 78,334 | $156,666 $0 $235,000
WORK PLAN BUDGET $ 97,309 | $136,054 $0 $233,363
SPENT TO DATE $73,515 | $168,000 NA $241,515
REVISED BUDGET $73,515 | $168,000 $8,509 $250,024

FY’11 expenditures are estimated.
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714  FEASIBILITY OF USING SAFETY EDGE IN OREGON

OVERVIEW

Lane departure crashes represent a substantial portion of our statewide crashes. Often these
crashes involve a vehicle that runs off the road. Safety projects including barriers, rumble strips,
etc., have been implemented and appear to be making a difference in reducing roadway departure
crashes. However, one relatively low cost solution yet to be used in Oregon is Safety Edge, a
paving technique that improves the angle between the roadway edge and graded shoulder to
minimize the vertical drop off and improve the chance of recovery. The Federal Highway
Administration has identified the Safety Edge to be a proven safety countermeasure and actively
encourage states to use it.

OBJECTIVES

Not withstanding FHWA’s recommendation to deploy the Safety Edge, presumed benefits may
vary depending on specific site conditions. It is important to determine where and when the
Safety Edge should be constructed. A first step to achieve this is to perform an evaluation of the
cost, benefit, and feasibility of utilizing Safety Edge on pavement preservation projects, which
includes a comparison with alternative measures such as rumble strips and enhanced pavement
markings.

More detailed information regarding the project and its objectives can be found at the link below:

http://www.oregon.gov/ODOT/TD/TP_RES/ActiveProjectsIV.shtml#SPR_714

PROPOSED ACTIVITIES
Successful completion of this proposed research effort will include the following tasks:

Task 1: Literature Review.

Task 2: National Review.

Task 3: Project Identification.

Task 4: Field Trials.

Task 5: Evaluation and Recommendations.
Task 6: Reports.

More information proposed activities can be found in the Project Work Plan at the link above.

ACCOMPLISHMENTS (see Quarterly Reports at the link above.)
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ORGANIZATIONAL RESPONSIBILITY

ODOT Research Section
ODOT Traffic/Roadway Section

Oregon State University (Agreement for $112,494 expiring in November 2011, with

approximately $65,000 expended through FY’11).

COST INFORMATION

Note: The materials and labor cost of safety edge installation is not included in the budget.

SPR 714 FY’10 FY’11 FY’12 FY’13 TOTAL
STAGE 2 BUDGET $32,181 [ $64,364 | $21,455 $118,000
WORK PLAN BUDGET $6,080 | $91,600 | $25,314 $0 | $122,994
SPENT TO DATE $4,930 | §72,713 NA $0 | $77,643
REVISED BUDGET $4,930 | $72,713 | $48,781 $0 | $126,424

FY’11 expenditures are estimated.
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715 EFFECT OF IMPLEMENTATION OF THE FLUVIAL PERFORMANCE
STANDARD ON MAINTENANCE OF BRIDGES AND CULVERTS

OVERVIEW

The "fluvial performance standard", developed for the OTIA III Bridge Program, sets a minimum
opening width for bridges and culverts to protect channel processes and in-stream habitat. Cost of longer
bridges and wider spans with imposition of this standard is a concern. Costs are being tracked, but no
analysis of potential benefits has been completed. For example, the frequency of sediment cleanout or
removal of drift accumulation on bridge piers and bridge and culvert scour repair may be substantially
reduced. Assessment of the cost of implementation should include these offsetting benefits.

OBJECTIVES

This project would include a comparative study of types of maintenance issues, frequency of
maintenance actions and costs of those actions between bridges and culverts that meet the fluvial
performance standard and those that do not. This will entail examination of plans to determine
conformance with the fluvial performance standard, site visits to identify similar stream
conditions, and analysis of the relevant maintenance records. Analysis would focus on
determining if there is a substantial difference in maintenance requirements and costs given
similar stream conditions.

More detailed information regarding the project and its objectives can be found at the link below.

http://www.oregon.gov/ODOT/TD/TP_RES/ActiveProjectsIV.shtml#SPR_715

PROPOSED ACTIVITIES

Task 1: Classify Bridge Projects and select a sample of study sites.

Task 2: Compile a list of maintenance related issues relevant to impaired stream function and
assess maintenance records to identify comparative metrics.

Task 3: Gather, reduce and analyze comparative metrics, and interpret results.
Task 4: Draft a Final Report.

More information on proposed activities can be found in the Project Work Plan at the link above.

ACCOMPLISHMENTS (see Quarterly Reports at the link above.)

ORGANIZATIONAL RESPONSIBILITY

ODOT Research Section

ODOT Geo-Environmental Section

Oregon State University (Agreement for $74,000 expiring with about $65,000 expended through
6/30/2011).
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COST INFORMATION

SPR 715 FY’10 FY’11 FY’12 FY’13 TOTAL
STAGE 2 BUDGET $27,334 [ $ 54,666 $0 $ 82,000
WORK PLAN BUDGET $27,172 | §$ 56,828 $0 $ 84,000
SPENT TO DATE $21,186 [ $48,000 $ 69,186
REVISED BUDGET $21,186 | $ 48,000 $9,170 $78,356

FY’11 expenditures are estimated.

45




716 SUPPLEMENTAL PERFORMANCE MEASURES FOR OREGON HIGHWAY
PLAN (OHP) MOBILITY STANDARDS

OVERVIEW

The 1999 Oregon Highway Plan directs how ODOT plans, manages and funds state highways. It
establishes highway mobility standards, measured through volume to capacity ratios (v/c).

While v/c effectively serves many aspects of planning work, it is less effective under congested
conditions, as well as for assessing operations, safety and alternate mode improvements. As it
becomes more difficult to meet current v/c standards, more parties are looking toward the
development of alternate mobility standards, which must be v/c-related for application
consistency.

OBJECTIVES

The goal of this project is to identify alternative performance measures that can effectively
supplement the v/c mobility standards. The objectives of the project include the following: a)
prepare an inventory of potential alternative measures; b) assess the validity of the alternative
measures against internal and external criteria; and c) assess the compatibility of the alternative
measures with other ODOT objectives susch as least cost planning, GHG reduction or facilitating
economic development.

More detailed information regarding the project and its objectives can be found at the link below:

http://www.oregon.gov/ODOT/TD/TP_RES/ActiveProjectsIV.shtml#SPR_716

PROPOSED ACTIVITIES

Phase [

Task 1: Literature Review.

Task 2: Information Gathering.

Task 3: Case Study Analysis.

Task 4: Selection of Mobility Measures.

Phase 11

Task 1: Model Mobility Measures for Case Studies
Task 2: Sensitivity Analysis of Selected Mobility Measures
Task 3: Final Report

More information on proposed activities can be found in the Project Work Plan at the link above.

ACCOMPLISHMENTS (see Quarterly Reports at the link above.)
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ORGANIZATIONAL RESPONSIBILITY
ODOT Research Section
Oregon Planning Section

Portland State University (Agreement for $127,117 with $93,500 expended through 6/30/11).

COST INFORMATION

SPR 716 FY’10 FY’11 FY’12 FY’13 TOTAL
STAGE 2 BUDGET $42,500 | $85,000 $127,500
WORK PLAN BUDGET $69,544 | $67,374 $136,918
SPENT TO DATE $52,217 | $44,000 NA $96,217
REVISED BUDGET $52,217 | $44,000 | $45,738 $141,955

FY’11 expenditures are estimated.
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717 RELATING TSMO STRATEGIES TO POLICY GOALS

OVERVIEW

ODOT and other transportation agencies have turned to low cost strategies to address
transportation problems. The majority of these strategies are grouped under, what is sometimes
termed Transportation System Management and Operations (TSMO) strategies. TSMO strategies
are characterized as follows: Transportation System Management (TSM); Transportation
Demand Management (TDM); and Intelligent Transportation Solutions (ITS). While the
efficacy of TSMO strategies is recognized, the linkages of the various TSMO tools and strategies
in relation to differing policy goals is not well understood by policy makers, and as a result their
effectiveness has been limited.

OBJECTIVES

The goal of the research is to identify the quantitative strengths and weaknesses of select TSMO
strategies relative to specific policy goals. The data will be summarized in a comparison matrix
that can be used by decision makers and reviewers to relate the trade-offs and benefits of each
TSMO strategy in to ODOTs goals/objectives

More detailed information regarding the project and its objectives can be found at the link below:

http://www.oregon.gov/ODOT/TD/TP_RES/ActiveProjectsIV.shtml#SPR_717

PROPOSED ACTIVITIES

Task 1: Revisit ODOT policy goals relevant to TSMO.
Task 2: Select TSMO strategies to be Investigated.
Task 3: Liter