5. STATE PLANNING AND RESEARCH AND OTHER ACTIVITIES

STATE PLANNING AND RESEARCH

	Louisiana SP&R Program

Louisiana DOT’s research program emphasizes applied research and technology transfer to further knowledge in the field of transportation and to solve problems encountered by the transportation community.  Input for research programs is solicited from state and local governments, universities, and private industry.  The program is accomplished through four organizational groups: 

Materials—Technologies to improve the long-term service of highways, bridges, and other transportation projects.

Pavement Systems—Research to improve roadway performance and safety, extend the life of pavements, and reduce costs.

Geophysical—Research to advance the use of geosynthetics and to provide technical assistance and implementation guidance in geotechnology, hydraulics, and hydrology.

Special Studies—Research in traffic engineering, transportation planning, structural engineering, aircraft operations, ports and waterways, economic development, and environmental impacts. 


The State Planning and Research (SP&R) program is intended to solve problems identified by the states.  State DOTs are encouraged to develop, establish, and implement RD&T programs that anticipate and address transportation concerns before they become critical problems.  Title 23, section 505 of the United States Code requires states to set aside 2 percent of their apportionments from various highway grant programs for SP&R.  Of this amount, states must allocate a minimum of 25 percent for RD&T.  In general, projects within the SP&R program are funded through 80 percent Federal-aid and 20 percent state matching funds.  Table 5-1 shows the FY 2003 state apportionment for SP&R, RD&T, and the National Cooperative Highway Research Program (NCHRP).

Each state must develop, establish, and implement a program that ensures effective use of available SP&R funds for RD&T activities and tailors its RD&T program to meet local needs.  States select and conduct research studies using in-house staff, contracting with research organizations, and partnering with local universities.  High priority is given to applied research on state or regional problems, technology transfer, and research for setting standards and specifications.  Initiated in 1944 as the Highway Planning and Research Program, the SP&R program has proved to be one of the most effective tools for encouraging state-controlled transportation research.  

States are encouraged to pool their funds to leverage resources and avoid duplication of effort, as well as to address issues that may be regional or national in scope.  States use a portion of their SP&R funds to support the NCHRP, Transportation Pooled-Fund studies, and state participation in the Transportation Research Board (TRB).  Some states also use SP&R funds to support the Local Technical Assistance Program (LTAP) and University Transportation Centers.

STATE-FUNDED PROGRAMS

In addition to conducting research projects that receive Federal funding, states conduct research supported entirely with state funds.  States with larger Federal-aid allocations are most likely to perform state-funded research and may have larger staffs committed to the process.  These states usually have strong, enduring programs that have proven the value of the research to the agency over time.  Regardless of the size of the program, however, states with robust programs that 
Table 5-1.  FY 2003 State Apportionment for SP&R, RD&T, and NCHRP

	State
	SP&R
	25%
RD&T
	Remaining Available
for SP&R
	5 1/2%
NCHRP

	Alabama
	9,181,575
	2,295,394
	6,886,181
	              504,987 

	Alaska
	5,921,765
	1,480,441
	4,441,324
	              325,697 

	Arizona
	9,047,667
	2,261,917
	6,785,750
	              497,622 

	Arkansas
	6,433,209
	1,608,302
	4,824,907
	              353,826 

	California
	46,686,522
	11,671,631
	35,014,891
	           2,567,759 

	Colorado
	6,597,732
	1,649,433
	4,948,299
	              362,875 

	Connecticut
	7,407,278
	1,851,820
	5,555,458
	              407,400 

	Delaware
	2,268,279
	567,070
	1,701,209
	              124,755 

	District of Columbia
	1,982,884
	495,721
	1,487,163
	              109,059 

	Florida
	24,990,923
	6,247,731
	18,743,192
	           1,374,501 

	Georgia
	17,923,764
	4,480,941
	13,442,823
	              985,807 

	Hawaii
	2,564,554
	641,138
	1,923,416
	              141,050 

	Idaho
	3,695,136
	923,784
	2,771,352
	              203,232 

	Illinois
	16,588,659
	4,147,165
	12,441,494
	              912,376 

	Indiana
	11,555,510
	2,888,877
	8,666,633
	              635,553 

	Iowa
	6,019,134
	1,504,784
	4,514,350
	              331,052 

	Kansas
	5,846,860
	1,461,715
	4,385,145
	              321,577 

	Kentucky
	8,076,690
	2,019,173
	6,057,517
	              444,218 

	Louisiana
	7,709,410
	1,927,353
	5,782,057
	              424,018 

	Maine
	2,659,137
	664,784
	1,994,353
	              146,253 

	Maryland
	8,225,267
	2,056,317
	6,168,950
	              452,390 

	Massachusetts
	9,020,473
	2,255,118
	6,765,355
	              496,126 

	Michigan
	15,655,609
	3,913,902
	11,741,707
	              861,058 

	Minnesota
	7,141,687
	1,785,422
	5,356,265
	              392,793 

	Mississippi
	5,969,157
	1,492,289
	4,476,868
	              328,304 

	Missouri
	11,463,439
	2,865,860
	8,597,579
	              630,489 

	Montana
	5,010,227
	1,252,557
	3,757,670
	              275,562 

	Nebraska
	4,047,643
	1,011,911
	3,035,732
	              222,620 

	Nevada
	3,704,869
	926,217
	2,778,652
	              203,768 

	New Hampshire
	2,509,665
	627,416
	1,882,249
	              138,032 

	New Jersey
	13,299,720
	3,324,930
	9,974,790
	              731,485 

	New Mexico
	4,863,955
	1,215,989
	3,647,966
	              267,518 

	New York
	24,657,958
	6,164,490
	18,493,468
	           1,356,188 

	North Carolina
	13,942,546
	3,485,636
	10,456,910
	              766,840 

	North Dakota
	3,334,632
	833,658
	2,500,974
	              183,405 

	Ohio
	16,546,302
	4,136,575
	12,409,727
	              910,047 

	Oklahoma
	7,888,387
	1,972,097
	5,916,290
	              433,861 

	Oregon
	5,831,828
	1,457,957
	4,373,871
	              320,751 

	Pennsylvania
	21,690,497
	5,422,624
	16,267,873
	           1,192,977 

	Rhode Island
	3,038,364
	759,591
	2,278,773
	              167,110 

	South Carolina
	8,477,042
	2,119,260
	6,357,782
	              466,237 

	South Dakota
	3,509,042
	877,260
	2,631,782
	              192,997 

	Tennessee
	10,021,630
	2,505,407
	7,516,223
	              551,190 

	Texas
	41,055,223
	10,263,806
	30,791,417
	           2,258,037 

	Utah
	3,860,212
	965,053
	2,895,159
	              212,312 

	Vermont
	2,303,229
	575,807
	1,727,422
	              126,678 

	Virginia
	12,510,567
	3,127,642
	9,382,925
	              688,081 

	Washington
	8,765,762
	2,191,440
	6,574,322
	              482,117 

	West Virginia
	3,892,468
	973,117
	2,919,351
	              214,086 

	Wisconsin
	10,027,736
	2,506,934
	7,520,802
	              551,525 

	Wyoming
	3,432,715
	858,179
	2,574,536
	              188,799 

	Total
	498,854,539
	124,713,635
	374,140,904
	         27,437,000 


actively contribute to the goals of the agency tend to receive additional state funds to perform research.

States conduct 100-percent state-funded research for two primary reasons: (1) the research conducted by the state is so focused on a state-specific issue that it is not transferable among peer states, thus making it ineligible for Federal funding; or (2) the state views research as an investment for its future and uses it to accomplish its goals—whether focused solely on the state’s problems or having broader applicability.  

	California Department of Transportation (CALTRANS)

Research Program Management
The CALTRANS Division of Research and Innovation has established an ongoing process to identify customer needs and develop research programs to satisfy them.  The Division has developed an operating organization designed to ensure the successful implementation of research programs; take full advantage of strategic opportunities to find low-cost public and private solutions to increase value for taxpayers; and make the state competitive in global transportation technology markets. 


The most significant accomplishments of state-funded research are in solving state-specific problems as they occur.  Research that is 100-percent state-funded is highly applied—often addressing a critical issue and having the unique support of state agency management.  There are generally fewer administrative oversight or management processes required with state funds; therefore, the research may be accomplished within a shorter time frame and focused entirely on an urgent state need.  

In addition to SP&R and state-funded research, states partner with other organizations such as universities and the private sector to conduct their work.  Examples of state-conducted research and technology programs, encompassing a variety of funding sources, are highlighted in Tables 5-2 and 5-3.  

	Texas DOT Security Research

With the FHWA as a contributing partner, Texas DOT has taken the lead on two transportation security studies:

· Rapid Bridge Replacement Strategies—This synthesis of best practices and technologies will consider case studies of response to bridge failures; international and Department of Defense practices and experience; and secondary impacts, such as utilities.  The study will also address topics such as contract incentives for rapid work and emergency preparedness.

· Bridge Design, Construction, and Retrofit Strategies for Security—This study will survey and synthesize guidance on design and construction practices for new and retrofit bridges to make them less vulnerable to attack.



Since September 11, states have sought to enhance transportation security by working in cooperation with other states, and through the American Association of State Highway and Transportation Officials (AASHTO), to develop needed security research programs and activities.  Recently, AASHTO asked the states to respond to a questionnaire on topics including standards for protecting critically important assets and the need for changes.  Using the questionnaire results, the AASHTO Security Task Force developed a comprehensive list of security research needs and identified several high-priority research topics.  Many of these priorities have been developed into Transportation Pooled-Fund studies.

Table 5-2.  High-Value State-Funded Research

	State
	Program
	Problem
	Solution
	Benefits

	Arizona
	Pavement Smoothness Research
	The most important roadway attribute to the traveling public is pavement smoothness.   
	Conduct progressive pavement research to create smoother pavements. 
	Smoother pavements are characteristically longer lasting, and as an added benefit, help reduce user costs.

	California
	Quick Change Signpost
	The typical signpost replacement takes a 2-person crew approximately 30-40 minutes (more if a lane closure is required). During this time, crews are subjected to the hazards posed by passing traffic. The longer it takes to complete the job, the greater the exposure. 
	Reduce the time needed to change a damaged sign to 10 minutes by installing a permanent, reusable concrete footing designed to accommodate wooden signposts.
	The initial cost of the footings is $190 (to manufacture and install); however, subsequent signpost replacements are $30 cheaper. This makes the procedure cost-effective for “high-hit” locations. More importantly, there is an added safety benefit to the workers and the traveling public.

	Connecticut
	Bridge Monitoring
	Bridges are an integral part of a highway network. It is imperative that they are always open to traffic, resistant to natural disaster, and undaunted by millions of loading cycles per year.  To effectively manage bridges today, research must assess the day-to-day condition and behavior of bridges, and the deterioration rates of their components, and take effective countermeasures. 
	In cooperation with the FHWA and the University of Connecticut, develop a network of nine in-service bridges retrofitted with automated monitoring systems to assess structural parameters on a long-term basis.

	By using proven, state-of-the-art technologies, it is possible to utilize monitoring systems on in-service highway bridges to determine their behavior and condition and promote a proactive response to maintenance and inspection needs.

	Pennsylvania
	Bicycle-Friendly Shoulder Rumble Strips
	Shoulder rumble strips have proven to be an effective measure in reducing run-off-the-road (ROR) crashes on urban and rural freeways. ROR crashes may be reduced by as much as 20-50 percent when rumble strips are installed. As the use of shoulder rumble strips extends to non-freeways, bicyclists will encounter rumble strips more frequently. Bicyclists are concerned about traversing rumble strips because they can be very uncomfortable to ride over and can result in a loss of control.
	Research considered from the perspectives of both the bicyclist and the motorist. For the bicyclist, rumble strips should be designed to minimize vibration, discomfort, or loss of control. For the motorist, rumble strips should transmit sufficient auditory and tactile stimuli to warn an inattentive or drowsy motorist who drifts from the travel lane. Based on the research results, two new “bicycle-friendly” rumble patterns have been recommended for implementation along non-freeways. 
	The new rumble strip configurations will help alert inattentive or drowsy motorists and can be safely and comfortably traversed by bicyclists. The research will assist Pennsylvania DOT in reducing crashes and fatalities.

	South Carolina
	Use of Waste Tires for Highway Landscaping
	South Carolina DOT and Clemson University researched the use of waste materials in highway applications to reduce the amount of these materials going to state landfills.  Rubber, in the form of discarded tires, was identified as the state’s most abundant waste material.  
	An application for utilizing waste tires as rubber mulch, which looks exactly like traditional bark mulch but lasts much longer.  


	The primary benefit is an alternative method of using scrap tires. Though the initial cost is higher than traditional wood mulch products, the cost difference is negated, since rubber mulch lasts 4 to 5 years.  


Table 5-3.  Technology Deployment Programs

	State
	Program
	Description

	Maryland
	Making Work Zones Work Better
	The Maryland State Highway Administration and the FHWA hosted the Second Pilot Workshop on “Making Work Zones Work Better” in September 2002.  The workshop was a great success, with 129 participants representing the Maryland DOT, contractors, consultants, and others.  The participants were educated on important practices, technologies, and effective products, and shared ideas for reducing congestion and crashes related to work zones.

	Michigan
	Smart Traffic Signal System
	Developed by the Road Commission for Oakland County, Michigan, FAST-TRAC is the largest and one of the oldest “adaptive” traffic signal systems in North America.  Started in 1992 with 28 signals in Troy, Michigan, the system now includes 520 intersections throughout Oakland County, with 60 more to be added. FAST-TRAC is a system of traffic signals that continuously detects traffic patterns and the number of vehicles present, and adjusts signal timing accordingly.  Independent studies show that FAST-TRAC reduces motorist travel time by up to 32 percent in off-peak times and up to 9 percent during rush hours (compared to an optimized fixed-time signal system), and reduces serious injury accidents by over 50 percent.

	Nebraska
	SAFER Barrier
	The University of Nebraska’s Midwest Roadside Safety Facility (MwRSF), a research organization focusing on all aspects of highway design and safety, has developed a new SAFER (Steel and Foam Energy Reduction) barrier that has been tested and installed in all four turns at the Indianapolis Motor Speedway.  Under development at the MwRSF since 1998, SAFER has been designed to absorb energy during a crash, thus giving the driver a better chance of survival in crashes up to 150 miles per hour.  The MwRSF receives some funding from the Midwest Regional Pooled-Fund program and is looking for ways to incorporate the barrier on highways.  

	Georgia
	Regional Incident Management Assessment
	Georgia DOT hosted a meeting of the Metro Atlanta Traffic Incident Management task force to conduct an FHWA Traffic Incident Management (TIM) self-assessment. Thirty participants from around the region represented county and state DOTs, and operations, fire, law enforcement, and highway assistance partners. The goals of the workshop were to obtain a snapshot of the region’s incident management approach, identify gaps in strategic planning, and educate the regional partners on nationwide best practices.  This workshop was one of the first in the nation using the TIM self-assessment tool to address regional incident management issues. TIM supports the Vital Few Congestion Mitigation goal by reducing clearance time to address congestion caused by non-recurring incidents. 

	Alabama
	Ribbon Cutting for Pavement Preservation Projects
	Alabama DOT celebrated the completion of a new six-lane bridge over the Tennessee River in northwest Alabama.  The bridge, costing $47.1 million, is part of a larger improvement on which $92.9 million has been expended.  Prior to the opening of this bridge, access across the river in the Sheffield, Tuscumbia, Muscle Shoals, and Florence areas was limited to a substandard-width four-lane bridge completed in the 1930s and a narrow two-lane connector across Wilson Dam.  Crashes on either of these older facilities created major disruptions to traffic flow across the river.  This improvement is a good example of how safety, congestion, and the quality of life (as well as national security) are improved by the construction of additional highway capacity.


COOPERATIVE RESEARCH
To promote effective use of available resources, state DOTs are encouraged to cooperate with each other, the FHWA, and other appropriate agencies to achieve RD&T objectives established at the national level and to develop technology transfer programs to promote and use research results.  This includes contributing to cooperative RD&T programs such as the NCHRP, the TRB, and Transportation Pooled-Fund studies as a means of leveraging funds and addressing national and regional issues.

National Cooperative Highway Research Program

Established in 1962, the NCHRP is a program of applied research on issues of interest to state DOTs.  In most cases, NCHRP projects are focused on problems of immediate national concern that can be solved through applied research.  The results of NCHRP research are intended to have an impact on practice through products such as specifications, manuals, and guidelines.  Although the NCHRP accounts for a relatively small percentage of the nation's annual investment in highway research, it has proven to be a vital component of the system.  The research projects in the program are solely the prerogative of AASHTO and its member departments.  Projects are selected annually by the AASHTO Standing Committee on Research from a list of problem statements submitted by AASHTO member departments, committees, and the FHWA.  Each state voluntarily contributes 5.5 percent of its SP&R funds annually to support the program, which is administered by the TRB under an agreement between the National Research Council (NRC), AASHTO, and FHWA.

NCHRP research is highly regarded in the transportation community and produces results that significantly impact standards and practices.  Throughout the program’s history, the number of new projects has grown from an annual average of 10 to 43, each with funding averaging between $200,000 and $500,000.  The Intermodal Surface Transportation Efficiency Act of 1991 resulted in a funding level of approximately $17 million for the NCHRP in FY 1992 through 1997.  The Transportation Equity Act for the 21st Century increased funding by more than 50 percent, on average, in FY 1998 through 2003.  Through FY 2002, 908 research contracts have resulted, totaling $276.4 million.  The FY 2003 program increased that number by another 43 new contracts and 17 continuations, totaling roughly $23.6 million.
The credibility of NCHRP research findings and recommendations is based, to a great degree, on the program’s ability to reach consensus among technical professionals through the NCHRP advisory panel system.  Each NCHRP project is assigned to a panel, appointed by the TRB, which is looked to for technical guidance and counsel throughout the life of the project.  Heavy emphasis is placed on having members who represent the intended users of the research results.
Transportation Pooled-Fund Program

Pooled-fund studies on issues of common interest may be jointly funded by several Federal, state, regional, and local transportation agencies; academic institutions; foundations; or private firms.  To qualify as a pooled-fund study, more than one agency must find the subject important enough to commit funds or other resources to conduct the research, planning, or technology transfer activity.  State DOTs’ continuing interest in the pooled-fund program stems from its goal of cooperatively addressing shared problems through a leveraged funding and administrative mechanism.

A Federal, state, regional, or local transportation agency may initiate a pooled-fund study and partner with private companies, foundations, or academic institutions.  Over the many years of its existence, the program has been well-accepted by the state agencies.  Each participant in a study contributes a portion of the funding but receives the full value of the study results.   As of March 2003, there were 222 existing projects: 149 state-led and 73 FHWA-led.  Details on the pooled-fund process are available on the Transportation Pooled-Fund web site: http://www.pooledfund.org/.

Performance Measurement and Management

NCHRP Synthesis 300

State DOTs assess research through cost-benefit analysis, budget- and scheduling-related measures, post-project implementation, and indicators tied to goal alignment.  Most measures are focused on outputs, due to the difficult and often intangible nature of outcome measurements for research.  Added to this are the long time frames involved in the development and implementation of research.  Research organizations in the private sector and academia are also struggling with this issue.  NCHRP Synthesis 300, Performance Measures for Research, Development, and Technology Programs, was a study completed under the NCHRP in 2001 that detailed best practices among state research offices.  

National Performance Measure Presentations

Florida DOT has undertaken work to develop performance measures for research, and has presented findings from two studies at the 2002 National Meeting of the AASHTO Research Advisory Committee (RAC).  One study, conducted by the University of Florida, featured a research cost-benefit evaluation process that was designed for the DOT.  The other, conducted by the Center for Urban Transportation Research at the University of South Florida, focused on the application of the Binomial Option Valuation method to determine the return on investment generated by research.  Both studies underscored the need to assess the benefits of research at the state and national levels.

Conference on Performance Measures for Research

As a follow-up to the discussions at the National RAC meeting, Florida DOT hosted a three-day workshop on Performance Measures for Research in December 2002.  The FHWA, TRB, and 22 states sent representatives to the workshop.  One of the workshop goals was to determine if there was sufficient national interest to pursue a coordinated effort to measure, document, and report the collective benefits of individual research programs.  The workshop identified the following needs:

· Different evaluation methods for different types of research projects.

· A toolbox of best practices for measuring research program and project performance/value (both qualitative and quantitative techniques). 

· A process for collecting and analyzing existing data routinely made available by state DOT research programs to improve the reporting of research results and allow benefits to be documented beyond state borders.

In response to the workshop, AASHTO has approved the use of NCHRP funds for developing best practices, identifying data collection resources, and developing a web-based tool for compiling data on state research results.

Peer Exchange

Peer exchanges among state transportation researchers, required under 23 CFR, Section 420.207(b), are a practical and effective tool to foster excellence in research management. Such exchanges provide an opportunity for participants to share best practices and management innovations through an open exchange of ideas, knowledge, and brainstorming. Both staff and management from the home state and invited state and Federal managers exchange information particularly relevant to the home state’s research program.

The first series of peer exchanges is complete, and there has been a strong positive reaction to their value.  After the initial 12 exchanges were conducted, their progress was examined in the report: Documenting Peer Exchange Administrative Experiences, produced under NCHRP Project No. 20-38A.  After completion of the first series, the exchanges were studied under NCHRP Project 20-7, Task 125, resulting in the report, Peer Exchange: A Value-Added Program Management Tool.  Both reports included information gathered from discussions with the states and District of Columbia on their peer exchanges.  States are currently planning and conducting a second round of peer exchanges.  

While the first round of peer exchanges covered research program management in general, states have been given the option, in planning and conducting a second round of peer exchanges, to select focus areas for in-depth feedback.  Some states that took this approach have chosen to focus on areas such as university research, technology transfer, implementation of research results, and performance measurement.

STATE TECHNOLOGY TRANSFER AND DEPLOYMENT 

With SP&R and state research funds, state DOTs undertake a variety of activities to promote the transfer of new technologies and deployment of innovative practices.  

One means of technology transfer are state-sponsored workshops, conferences, and training classes for state DOTs, local governments, and contractors.  Another is hands-on demonstration of technologies or innovative practices that have been successfully deployed, referred to as “showcase projects.”  Other types of technology transfer are the publication and dissemination of reports and the development of reference materials that support the use of technology and innovation (such as specifications, design guides, manuals, CD-ROMs, materials for training courses, web sites, and software).  Finally, state DOTs have cooperated with the TRB to develop the ability to share information on research-in-progress and completed research through the Transportation Research Information System database.

Testing and evaluation of new technologies may help to determine their potential usefulness and increase their acceptance within the highway community.  Some states conduct their own product testing and evaluation.  In addition, many state DOTs pool their funds to support testing and evaluation by the Civil Engineering Research Foundation’s Highway Innovative Technology Evaluation Center (HITEC).  HITEC staff focus on developing evaluation plans to assess technologies that are market-ready but cannot be evaluated using existing techniques.  HITEC works closely with AASHTO’s National Transportation Product Evaluation Program to ensure that its activities and those of the program complement, rather than duplicate, one another.  

Table 5-4 contains an inventory of new technologies developed by state DOTs that are ready for application in the transportation industry.  The technologies were identified by individual members of AASHTO’s RAC in response to a request from the AASHTO Technology Implementation Group (TIG).  The TIG identifies high-payoff, innovative technologies that agencies and industry can use to improve transportation systems.  Utilizing the RAC recommendations, the TIG annually selects technologies that should receive particular implementation emphasis in the next year.  In 2001 the TIG identified three technology areas for emphasis: Accelerated Construction Technologies, ITS Technologies for Work Zones, and Prefabricated Bridge Elements and Systems.  The second round of technologies, selected in 2002, included the Air Void Analyzer, Ground-Penetrating Radar, and Global Positioning System.

Table 5-4.  RAC Technologies Ready for Implementation

	Technology
	Description

	California Automated Roadside Debris Vacuum (ARDVAC)

	This add-on vacuum system for existing and commercially available sewer and ditch cleaning trucks makes litter removal safer and five times more efficient. The ARDVAC system allows for regular collection of litter, while greatly reducing the hazardous manual labor involved. 

	Florida Drilled Shaft Grouting in Sand

	When deep foundations are constructed in sandy soils, the end bearing is typically discounted due to the excessively large displacements required to mobilize a reasonable capacity.  Post-grouting the tip provides the needed capacity at reduced depths, thus reducing overall project costs.

	Illinois Interlayer Stress- Absorbing Composites (ISAC)

	The common use of 2- to 3-inch–thick asphalt concrete overlays results in susceptibility to reflection cracking from joints and cracks in the underlying pavement.  Once cracks reach the surface of the pavement, water can enter the system and cause deterioration, leading to potholes.  The ISAC technology provides a solution to the common problem of reflection cracking in asphalt concrete overlays.   

	Kansas Air Void Analyzer (AVA)

	The AVA is a portable device that measures the entrained air void structure of fresh concrete in about 30 minutes.  Test results correlate closely with ASTM C-457 values obtained on hardened concrete. The AVA can be used at the job site to make admixture adjustments that can dramatically improve the air void structure, and thus the freeze-thaw durability of the concrete.

	Kansas Fiber-Reinforced Polymer (FRP) Bridges

	FRP bridges save costs on a life-cycle basis, extend the time between bridge closures for maintenance, and cut the time for construction.  These bridges are fabricated offsite and delivered to the construction site. Installation time for deck replacements is measured in days and accomplished with light-duty equipment. 

	Maine Full Depth Reclamation (FDR) 
	FDR is a cost-effective, in-place recycling technique being used by many transportation agencies for roadway rehabilitation. 

	Missouri Work Zone Strategies

	This technology will decrease road user delays, frustration, and confusion in work zones (identified as a major concern for the traveling public). By identifying and avoiding work during peak traffic times, providing greater communication with the public, and managing work more efficiently, the traveling public will encounter fewer delays from work zones.

	Nevada FRP Seismic Retrofit
	This technology improves confinement and shear strength of columns with variable cross sections by providing an FRP jacket without significantly increasing shear demand.

	New Jersey Crash Notification System

	This technology provides vital notification to emergency response units, even when the driver is unable. The information helps the units locate the accident and estimate the type and severity of impact.

	New Jersey Portable Seismic Pavement Analyzer

	This equipment has greater sensitivity to pavement delamination than the traditional chain drag and can be used to produce a 3-D image of the delaminated area. In addition, it can be used to evaluate elastic moduli of a deck or pavement slab for QA/quality control purposes or to estimate strength.

	Oregon Rockfall Catchment Area Design Guide

	The United States spends millions of dollars annually to reduce rockfall hazards along highways.  The guide allows both risk assessment of existing rock slopes and design of rock slopes to meet rockfall retention criteria based on empirical probability. A designer can use the guide to determine slope/ditch configurations to retain 30 to 99 percent of rockfall.

	South Dakota Non-Corrosive, Environmentally Benign De-icer

	This technology meets three important needs: (1) effective de-icing and anti-icing that can provide safe roads in winter; (2) non-corrosive material suitable for use on high-cost, steel-reinforced structures and roadways; and (3) no chlorides and minimal environmental impact.

	Texas Ground-Penetrating Radar (GPR)

	GPR provides a nearly continuous estimate of surface-layer thickness.  This data helps highway engineers to obtain a more accurate picture of the road’s subsurface.  The radar collects information about highway base layers with greater accuracy and with lower costs in labor, time, and traffic delay than traditional methods.

	Utah Design-Build Process

	Projects constructed using design-build can be completed in less time, since the design can be overlapped with the construction.  This can result in savings to the traveling public due to reduced project delays.  Having the design and construction completed by the same contractor also reduces the occurrence of claims, since the owner and contractor share the risk associated with a project more evenly.

	Utah Global Positioning System (GPS) Surveying

	The use of GPS has resulted in increased productivity and lower overall costs than traditional survey methods, with labor reductions of 60 to 90 percent.  The accuracy of the data is better or at least comparable to traditional methods.

	Washington State Ramp Metering Algorithm
	This easier-to-use ramp-metering algorithm has reduced total travel time system-wide, increasing flow in comparison to previous algorithms. 
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