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' .A., the last fast ane

After 35 years and $2.2 billion, freeway opens today

By Sally Ann Stewart
USA TODAY

LOS ANGELES — Even if
he wanted to, Bruce McDanlel
couidn’t go home again.

But starting teday, McDan-
fel, 44, will drive right over the
place where he grew up.

The small Lynwood house
was one of 8,000 homes torn
down for the Century Fréeway,
billed as southém California’s
last superhighway and one of
the USA's most expensive,

After more than 30 years
and $2.2 billion — 10 years to
settle lawsuits and 11 years to
actualily build it — the 17-mile
road from the city of Norwalk
to El Segundo opens today.

*“This [s the last biggie ... in
Los Angéles,” says Chuck
O'Connel of the state transpor-
tation department. He has
speént his career on the project
that began in 1958.

McDanlel, now assistant su-
perinterident of the Lénnox
School District, reflects the
sentiment of many people af-
fected by the project: “That
{reeway runs through my life.”

it took retired US. represen-

i 8y Exic Craper, AP
KEITH: Lost her horne of 46
years to new highway

tative Glenn Anderson a major
part of his 52-year career to ca-
jole the money out of Washing-
ton. Which is why the ofcia!
name of the freeway is the
Glenn Anderson Freeway.

Esther Keith — who lost her
home of 46 years after a bitter,
unsuccessful lawsuit challeng-
ing the state's eminent domain
laws — calls Century a text.
book boondoggle.

"We lived two houses east of
the San Diego Fréeway, and

4-3.8.1

HR-3.8. 1 mm&%ios%

when they built that, we didn't
fght it says Kelth, 72. “But
with this one we felt it wasn't
needed, it wasn't environmen-
tally correct.”

.That's partly why, back In
1972, federal appellate judge
Harry Pregerson ordered
transportation officials to com-
plete extensive environmental
Impact reports. The resull: The
freeway was cut from 19 lanes
running 51 miles to six lanes
spanning 17.3 miles through
the city's most densely populat-
ed areas. A commuter rail line
being built in the median
should open by 1995.

Pregerson also ordered the
project to Include job training
and low- and moderate-housing
construction programs In the
nine cites sliced by Century —
one reason the road is so ex-
pensive at $127 million a mile.

In contrast, Qrange County’s
first 3.2-mite toll road, opening
Sunday, cost $37.2 million and
took seven years to Snance,
plan and build.

The Century, says state As-
sembly transportation commit-
tee chalrman Richard Katz, “is
a monument to what can be

USA TODAY : THURSDAY, OCTOBER 14, 1993 - 3A

New freeway cuts across L.A.

One of the last links, and one of the most expensive, in the
Los Angeles lreeway system opens loda{] alter 11 years

and $2.25 billion, The 17-mile, 6-lane highway is expected
to carry up 10 200,000 vehicles per day:

ElSegundo  The Century Freeway

Length: 17.3 miles
Cost: $2.25 billion (92% from
federal funds, rest from state)
Cost per mile: $130 million
é High tech note: Has one video
camera per mile; each camera
has a lelephoto lens, to :
monitor traffic, and can 'see’ up |:
& o a hall-mile in either difection. |
e

e =

5 e e Y,
Source: USATODAY research

done right by government and
what's wrong."

Critics like The Sierra Club’s
Stanley Hart dispwte officiats
who say the new highway will

By Etys A. MclLean, USA TODAY

southern California, says law-
yer Carlyle Hall, who repre-
sented homeowners who
tought the state.

“In a perfect world, there

wouldn't be any (reeways,”
Hall says. "Al least this one re-
sulted in jobs and housing and
it turned out to be more than a
road,”

cut congestion, reducing the re-
gion’s infamous smog. “Build
any road and you're just asking
for more cars,” Hart says.

But cars are a reality in
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Second U.S./Japan Workshop
on Advanced Technology in
Highway Engineering

Record of Discussion
October 9 - 12, 1993

A ) Public Works Research Institute
'.4 Ministry of Construction
US.Department of Transporation Tsukuba, Japan
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Research and Development

Turner-Falrbank Highway Research Center
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+ James'D. Cooper, Chief, Structures Division,; FHWA

“Richard Si Cheney, Highway Engineer, Geotechnical’ Sectlon, Hydraulics and Geotechnical
Branch, FHWA
Robert E. Armstrong, Highway Engineer, Noise and Air Quality Branch Envnronmental
Analysis Division, FHWA
Steven A. Ronning, Highway Engineer, Noise and Air Quality Branch, Environmental
Analysis Division, FHWA
T. Paul Teng, Chief, Long-Term Pavement Performance Division, FHWA
Jeffrey F. Paniati, Program Manager, Highway Safety Analysis, Office of Safety and Traffic
Operations R&D, FHWA
H. Milton Heywood, Highway Engineer, IVHS Program Management and Systems

Engineering Division, FHWA _
Howard C. Hanna, Chief, Safety Technology and Information Management Division, FHWA

The Opening Ceremony featured welcomes and introductions by officials from FHWA in the

United States and from MOC and PWRI in Japan. Mr. E. Dean Carlson, Executive Director of
FHWA, opened the Sécond U.S./Japan Workshop on Advanced Technology in Highway Engineering,
express:ng the widely shared desire for continued cooperation and friendship between the two
countries. He extended greetings of hospitality and expressed optimism that this would be a

—(
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meaningful and productwe workshop that would strengthen cooperatlon between the two countries
and lead to future activities toward meeting mutual highway engineering goals. Mr. Robert J.
Betsold, Deputy Associate Administrator for Research and Development, FHWA, also expressed his
wish for continuing the friendships and relatlonshlps forged after the First U.S./Japan Workshop held
in December 1992. He offered several positive outcomes that he believes will result from the
Japanese visit. These included continuing the technical exchange begun last year between the two ™
countries, increasing the involvement of FHWA technical staff, and the opportumty for Japanese
guests to visit FHWA laboratories and U.S. construction projects and companies, :

Mr. Hiroshi Mitani, MOC Adyvisor, also expressed his wxsh for contmued cooperatlon and Fnendshlp
between the two. countnes in meetmg mutual transportatlon goals. He entioried the lmportance of
the four "E’s" -—engmeenng, energy, environment, and exchange--notmg that the international
exchange of information is more |mportant than éver, Implementatlon of hlgher technology
standards, named as one of thé objectives of the Fi u‘st Us. /.lapan Workshop, lays the foundation for
the two countries to enter cooperative strategxes for |mplement|ng Intelllgent Vehlcle-nghway
Systems (IVHS). Mr. Mitani anticipated positive ) results from 'this year’s workshop on IVHS
cooperation—results that will enhance the parmershlp between the F HWA and the Japanese MOC.

Mr. Yukihiko Sumiyoshi, Director-General, PWRI, recounted the success of the First U.S./Japan
Workshop and provided an overview of several important transportatlon issues facmg the .

United States and Japan. The Intermodal Surface ’I‘ransportatlon Efficiency Aét (ISTEA)' legislation,
the National Highway System, and IVHS are important issues for the United States. Japan, .
meanwhile, is pushing initiatives to address road development programs, to close the gap betWeen
road capacity and demand, and 4 increasé the tiionies speiit on road n’rlprovément p:‘OJects “The
5-year road technology program is intended to foster technOléglcal research and: deVelopment (R&D)
to enhance road- deVelopment programs ‘Toward this erid; a need exists to enlist' ¢cooperation between
universities and highway engineers, as well as international cooperation between the United States
and Japan. Cooperation is vital to higher engineering road:technology in"Japan, Mt.’ Stiniiyoshi

concluded.

Mr. John Clements, Assdciate:Administrator of Research and Development, FHWA, Welcomed the
participants and underscored FHWA’s ¢ommitrient to- further: research and: development activities at
the Turner-Faitbank Highway, Research Center- and within the:many. State umVersxty systems, where

substantlal research is takmg place

S S S
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2.0 Keynote Presentations on Road Administration

The keynote presenters provided updates of road administration presentations given at the First
U.S./Japan Workshop and outlined goals for the present meeting in.the context of several important
issues facing both countries, Mr. Carlson provided the U.S. presentation and Mr. Naoshige Yamada,
Director, Local Road Division, MOC, provided a view of road administration in Japan,

In the United States

Intermodal Surface Transportation Efficiency Act (ISTEA) _

Mr. Carlson began by updating the status of the ISTEA legislation passed in 1991, He expressed his
hope that ISTEA will begin an important new phase in U.S. transportation, adding that barriers
remain that must be overcome before the provisions of the Act can be implemented:

. Many people who grew up under the successes of the Interstate' Highway System now take it
for granted, and, therefore, do not see a need to invest in its continued development.

. Some public opinion is that roads in need of repair should be given priority over new road
development, : o

. Fuel taxes, which constitute a major revenue source, are opposed by the commercial vehicle
community.

. Environmental groups opposing plans to increase road development advocate more public

transit options as a means to curtail pollution.

In spite of these concerns, FHWA beliéves that a' National Highway Systerm must be made a part of
this country’s national transportation system, so it is important to address and overcome problems.
Some potential solutions include: ' . ’

. Additional Federal funding.
« - Increase in research activities, including a greater focus on IVHS. The Clinton
Administration has sponsored an: initiative calling for ‘in¢reased research in transportation
“technology. It includes the following components::: = -~ .~ .. ,
— New technology for smart highways.
—  New materials, - R R
— New structure assessment technology and renewal engineering. -
=" " More research in'planning-related activities and air quality analysis.

Defense Conversion Activities ,
Mr. Carlson added that development of these new technologies is costly and that the savings from"
defense-related cutbacKs may’now be applied to' FHWA research-and development activities. -
Converting defense-related research and technologies for consumer use is addressed in a new Federal
initiative designed to promote civilian research’ in consumer-orientéd areas. The initiative promotes
the development of partnetships with Federal ‘national laboratories. to conduct technology transfer
R&D activities, To maximize this effort, a Federal Coordinating Committee on transportation
research has been established to ‘define the vision for future transportation research in the United
States. This committee will hélp decide how to spend the anticipated $320 million. for transportation
research. The committee will include the Departments of Transportation, Energy, Commerce, and

S—
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Defense; the National Aeronautics and Space Administration (NASA); and the Environmental
Protection Agency (EPA), and will be chaired by Secretary of Transportation, Federico Peiia.

FHWA Efforts

For its part, FHWA has a strategic plan "to establish and maintain a world-class research capability to
meet current and future transportation needs," It has $289 million allocated for 1994, not including
defense-conversion revenue, This will be spent in several different areas:

- L3 > L 3 L J L -

State planning and research progress in cooperation with State highway agencies.

Contract and staff research,

National Cooperative Highway Research Program.

Programs that draw on work completed in universities and research centers.
Local technical assistance programs for cities and counties.

Long-term pavement performance monitoring,
Programs to transfer technology from research programs for technical scannmg, technical

cooperation, and exchange—$1 million annually, (Mr. Carlson noted that the international
program brings the best possible technology to the United States,) :

Mr. Carlson concluded by stressing his hope and belief that FHWA will continue to provide U.S.
citizens support in commerce and social activities,

In Japan

Mr. Yamada summarized two MOC papers, Enactment of Five-Year Road Technology
Program—Challenging Possibilities in the 21st Century and Issues and Basic Policy on Roads.

Current Condition of Roads and Related Issues
Mr. Yamada summarized the current conditions of Japan’s roads:

The rapid increase in the number of licensed drivers, vehicles, and motor-.traﬁ'x‘c (expanding
by 50 times between 1985 and 1990) has outpaced road development.
Roads are playing a larger role in daily lwes, with more goods. travelmg on them now than

ever before.
Roads provide important lifelines for movement of matenal such as sewage, water, and

utilities.
In a drastic shift away from the use of rallways, more than one-half of domestic and freight

travel is by motor vehicles.

Issues Involving Roads
"Everything depends on the road nctwork," said Mr. Yamad& He cited the followmg examples‘

Traffic’ COngestlon Loss of time owmg to traﬂ'lc congestlon is 50 h/person/year, or
'$110 billion annually, which constitutes a SIgmﬁéant burden to Japanese economic -

development. : ,
Environment.  Ait and noise pollutlon increase wnth greater traﬂ‘lc congesnon The network,

. of bypasses, loop roads, and other roads must be improved to. d1Sperse traffic. -

Traffic accidents. Fatalities have exceeded 11,000 each year since 1989 in Japah vpr‘omptmg :
the need for improved safety in bypass loops and roads.
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. More road improvements are needed. Only one-half of the 115 000 km (71,460 mi) of
highway has received needed improvements such as wider passing space and sidewalks. Mr.
Yamada noted that the level of improvements in Japan is only one-half that of Europe and the
United States.

Reglonal Development and Roads

A need exists to promote regional area development by improving the systems that form the
framework of Japan, by enhancing nationwide exchange, and by strengthening mutual cooperation
between regions. It is noteworthy that between 1984 and 1990, the number of factories within 10 km
(6.2 mi) of an interchange increased. This illustrates the importance of access to the transportation
network on business development and economic growth.

Expectations for Road Improvements by the Japanese People

The Japanese have increasing expectations for road improvement and consider it a high priority. In
making improvements, the government must respond to the diverse needs of an affluent society and
the demand for better traveler information. There is a need for wide sidewalks and footbridges with
elevators or ramps for elderly and handicapped people, improvements to walking and bicycle paths,
and roads that serve more than a transportation function by allowing for regional exchange and
relaxation for drivers and pedestrians. Other priorities include obscuring communication wires and
improving cable box systems, providing information on road traffic conditions, addressing issues
related to increased vehicle size, accommodating extensive distribution networks, and improving

inner-city cargo loading.

The Eleventh Five-Year Road Improvement Program
The Five-Year Road Improvement Program will invest 76 trillion yen ($690,909,000) for FY’s 1993
through 1997 and will address the development of certain themes:

. Road improvement to support an affluent society, including smooth and safe mobility and a
comfortable living environment.

. Infrastructure that is friendly to humans and nature.

. Creation of a vital community that is connected by a well-developed expressway network.

Japan has set targets for the Five-Year Road Improvement Program as well as goals for the 21st
century. These include 7806 km (4,85! mi) of highways by 1997 and 14 000 km (8,699 mi) by the
beginning of the 21st century. Parking lot capacity, it is hoped, will rise to two-thirds of demand in
S years, with total demand satisfied by the tum of the century. A broad effort is needed to achieve
these goals by the 21st century and will require the cooperation of universities and the private sector.

Five-Year Program Goais—Seven "Challenging Possibilities"

The program goals include promoting more efficient roads and responding appropriately to basic
issues, such as traffic congestion, safety, problems related to environment and energy conservation,
and new demands for economic growth and beauty. Mr. Yamada cited seven "challenging

possibilities" for the 21st century:

L. Traffic reporting and safety. Widespread use of technology that will help relieve traffic
congestion and save lives by reporting road conditions is envisioned.
2, Conservation of the environment. This includes use of energy-saving and resource-saving

technologies.
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earthquake-resistant bridges; and, for the practical use, distribution, and application of vehicle

3. Comfort, beauty, and people considerations. Constructing aesthetically pleasing roads and j
walkways is a priority. 't

4, Construction of a safe road network. Pavement that is resistant to freezing is one element of }'
a disaster-resistant road network., 3

5. Taking a great leap forward, This includes design technologies for wind-resistant, 3
i

information communication systems.

6. More efficient road |mprovement, mamtenance, and control. Examples include automatic
paving and bridge management systems, ' '

7. Promotion of the efficient use of technology. Comprehensive technology management w1||
systematically link a variety of software and hardware and incorporate this technology into 1
projects. ‘

In summary, Mr. Yamada provided three main measures that are goals for the Five-Year Road
Technology Program: (1) the promotion of R&D; (2) the implementation and dissemination of
technology; and'(3) the improvement of structures and information bases, Through these mieasures,.
Japan strives to create, mamtam, and i xmprove the mfrastructure to make it the best it can be for its

citizens.
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3.0 Task Group Meetings

3.1 Pavements and Materials

3.11

Attendees
U.S. Side:

T. Paul Teng, Chief, Long-Term Pavement Performance (LTPP) Dwnsnon, FHWA, Office of
Research and Development

Ernest Bastian, Research Chemist, Materials wasnon, FHWA, Office of Research and
Development

Ramon Bonaquist, Research Highway Engineer, Pavements Dlvxsnon, FHWA Office of
Research and Development

Brian Chollar, Research Chemist, Materials Division, FHWA, Office of Research and
Development

Theodore Ferragut, Chief, Engineering Applications Division, FHWA Ofﬁce of Technology
Applications

Byron Lord, Chief, Pavements Division, FHWA, Office of Research and Development
Cheryl Richter, Research Highway Engineer, Long-Term Pavement Performance Division,
FHWA, Office of Research and Development

Shahed Rowshan, Research Highway Engineer, Long-Term Pavement Performance Division,
FHWA, Office of Research and Development

Michael Smith, Research Highway Engineer, Pavements Division, FHWA, Ofﬁce of Research
and Development o

Monte Symons, Team Leader, Long-Term Pavement Performance Division, FHWA, Office of
Research and Development

Japan Side:

Knyoshl Katawaki, Head, Chemistry Division, Materials and Constructlon Methods.
Department, PWRI « .

Objectives

The objectives of this task group are to examme the et’fects of vanous factors .impacting pavement
performance and to establish a data base of long-term pavement performance parameters, resulting in
the creation of new and improved pavement designs and rehabilitation methods.

SECOND U.S:/JAPAN WORKSHOP ON ADVANCED TECHNOLOGY ~ FEDERAL HIGHWAY ADMINISTRATION
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[ ]
3.1.2 Presentations

Co-Chairs: Dr. Kiyoshi Katawaki
Mr. T. Paul Teng

Status reports were presented on the following subjects:

. Asphalt Characteristics—Some Findings from SHRP Binder Tests
Dr. Kiyoshi Katawaki
. The Long-Term Pavement Performance Program (LTPP) in Japan
Dr. Kiyoshi Katawaki
. Strategic Highway Research Program (SHRP) Asphalt Implementation Program
Mr. Theodore Ferragut :
. Fundamental Properties of Asphalt (ISTEA study)
Dr. Ernest Bastian
. Ruggedness Testing of SUPERPAVE Binder Tests and Research Activities on Chemical

Modified Asphalt
Dr. Brian Chollar

. Accelerated Testing of SHRP Sections
Mr. Ramon Bonaquist

. Crumb Rubber Modified Asphalt (ISTEA and related activities)
Mr. Michael Smith

. Dynamic Response on Pavements by Vehlcle Configurations
Mr. Byron Lord

. Update of Long-Term Pavement Perfonnance Studies

Mr. T. Paul Teng

]
3.1.3 Discussion

Future Plans
The followmg cooperative research programs between PWRI and FHWA are suggested as part of the
ongomg cooperative agreement between the two organizations.

Asphalt Characteristics of:

. Fundamental properties of asphalt.

. Chemically modified asphalt.

. Waste materials used in asphalt pavement construction.

. SHRP SUPERPAVE binder and mixture specifications.
Effects of Heavy Vehicles on Pavement Performance:

. Accelerated testing using loading facilities and test tracks.
. Truck/pavement interaction.

Long-Term Pavement Performance (LTPP) and SUPERPAVE Development:

. Data collection and sharing.
o Utilization of weigh-in-motion for traffic data.
. Data base management.
" FEOERAL HIGHWAY ADMINISTRATION SECOND U.S./JAPAN WORKSHOP ON ADVANCED TECHNOLOGY
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. Continuing data analyses.

. SPS participation in SUPERPAVE.

Administrative:

. Define degree of Japanese participation in Organisation for Economic Co-operation and
Development (OECD) IRS6.

. Establish exchange of personnel between PWRI and FHWA.

There were discussions conceming the weatherability testing of asphalt, the noise caused by traffic on
asphalt pavement, and the use of stone-matrix asphalt. Because the origin of asphalt has a strong
bearing on its performance, the two sides agreed to exchange information, including core asphalt-
binder samples, to improve testing procedures. There was inquiry into the detailed procedures used
in SUPERPAVE binder testing.

Although many uncertainties exist conceming equipment availability, pricing, and scheduling of
equipment delivery, FHWA expressed its commitment to providing SUPERPAVE material and
equipment specifications. :

Mr. Teng referred to the considerable technical resources of both countries in the areas of accelerated
testing and asphalt research, and the need to use these resources. An SPS-9 that was designed and
constructed in Japan can provide the link for Japan to compare SUPERPAVE performance there with
the soon-to-be-developed vast SUPERPAVE implementation activities in the United States. The U.S.
side will benefit from such installation, as the Japanese data are of unique climatic value for the
eventual validation and verification of SUPERPAVE binder and mixture specifications. Dr. Katawaki
added that, for the Japanese, SUPERPAVE has the additional benefit of helping them develop new
pavement materials that can be evaluated in a swift manner.

It is hoped that the construction of the Japanese SPS-9 section will occur as soon as possible. In the
meantime, cooperative efforts will concentrate on providing SUPERPAVE refinement research and
laboratory/field procedure training activities (including exchange of personnel) to both sides. U.S.
representatives extended an offer to PWRI employees to come to FHWA laboratories to perfect
techniques, with periods of sabbatical to vary according to the nature of the tests to be conducted.
Both sides agreed to merge SUPERPAVE development with the current LTPP effort.

—
Summary

Participants from both sides reaffirmed commitments to exchange tzchnical reports and information,
and to share technical findings for all the aforementioned cooperative program areas. The question
was raised of providing more effective communications between the pavement staffs of PWRI and
FHWA. Both sides agreed that direct communication between the two parties could be achieved.
Consequently, all Japanese inquires should be addressed to Mr. T. Paul Teng of FHWA, and all U.S.
inquires should be directed to either Dr. Kiyoshi Katawaki or Mr. Makoto Nakamura of PWRI.

Some of the technical reports can and will be translated from Japanese to English by word processing
technology. - The U.S. side said that they will look into this technique so that their translations can

proceed more efficiently.
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Structures, Bridges, and Tunnels

Attendees
U.S. Side:

James D. Cooper, Chief, Structures Division, FHWA

Steven B. Chase, Structures, FHWA

John W, Peart, Materials Division, FHWA

William Wright, Structures Division, FHWA

Stanley Gordon, Chief, Bridge Division, FHWA

Anthony S. Caserta, Bridge Division, FHWA

James R. Hoblitzell, Bridge Division, FHWA

Charles Goodspeed, Engineering Applications Division, FHWA

Japan Side:

Minoru Fujiwara, Director, Structures and Bridge Department, PWRI
Akira Inokuma, Head, Tunnel Division, PWRI '

]
Objectives
The objectives of this task group are to identify appropriate topics for cooperative research in the

areas of bridge design, bridge durability, bridge maintenance, and tunnel safety; and to explore the
best methods for pursuing the research efforts.

b ]
Presentations
Co-Chairs: James D. Cooper

Minoru Fujiwara

The Task Group was co-chaired by Mr. James Cooper and Dr. Minoru Fujiwara. Mr. Cooper
introduced all the members of the group. He indicated that the Task Group would hear presentations
on three main areas: bridge management, corrosion protection, and tunnel technology. Participants .
were invited to ask questions during the presentations. Dr. Fujiwara welcemed the participants and

concurred with Mr. Cooper’s opening remarks.

Nondestructive Evaluation for Bridge Management
Dr. Steven B. Chase

A Bridge Management System for collecting data, analyzing and forecasting bridge structural
conditions, and managing maintenance with limited resources is an essential component of the U.S.
bridge maintenance program. Nondestructive evaluation (NDE), the collection of the data, requires
the development of new tools and techniques to quantify structural conditions. Future NDE bridge
research will continue to be directed toward the development of tools, techniques, and systems to
meet identified needs. Techniques to be investigated include improved acoustic engineering
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monitoring, global bridge monitoring, embedded corrosion sensors, robotics, and the use of
microwaves and lasers,

There was mutual interest in the technologies being applied to the Bridge Maintenance System.
Japan was interested in the concepts behind this system.

General Trend of Maintenance Technology (Including Fatigue)
Dr. Minoru Fujiwara

Bridges in Japan are requiring substantial repair and replacement due to age. The major causes of
deterioration are heavily overloaded vehicles, corrosion of steel members due to water drainage
problems, fatigue damage, and deterioration of concrete members due to salt water. Establishment of
a national inspection standard is being investigated. Research efforts are centered on the best

methods for building durable bridges.

A discussion on the causes of salt water corrosion took place. It was stated that Japan’s problem is
caused by marine water and that the U.S. conosnon problem was a result of using salt to clear bridge

decks of ice and SNOW.

Variable Amplitude Fatigue Effects/High-Performance Steel
Mr. William Wright

A study of the fatigue behavior of steel bridge compenents under simulated random traffic loading is
under way. The study will determine the causes of different types of cracking. A final report for
this study will be available in spring 1994.

A second project in progress is the development of two new grades of high-performance steel for use
on highway bridges. The objective is to develop steel with yield strengths of 680 and 690 MPa that
are easily weldable, do not require preheating, and are low in carbon. The greater toughness will
reduce both the number of inspections and overall costs.

Evaluation of Corroded Steel Bridge Members
Dr. Minoru Fujiwara

A major cause of corrosion in Japanese steel bridges is water seepage into structures. Japan is
seeking to develop a means for evaluating the extznt and effects of bridge corrosion. The study
under way will categorize the corrosion type and the corrosion location on bridge elements. Japan
wants to establish corrosion maps for €ach of the types of steel bridges, develop NDE techniques for
bridge inspections, and define evaluation methods for determining the structural capacity of corrosion-
damaged bridges. Detecticn methods being explored include ultrasonic testing and infrared ray

detection.

There were a number of areas where similar tools are being developed. Questions regarding the use
and safety of the tools were raised and answers were provided.
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Corrosion Protection for Steel Structures
Mr. John W. Peart

The United States is investigating environmentally safe, cost-effective methods and materials for
providing corrosion protection of steel bridges. Materials have been identified and tested that are free
of hazardous components, have reduced volatile organic compound (VOC) content, and meet the
1966 Clean Air Regulations. Research in conjunction with the Army’s Construction Engineering
Research Laboratory (CERL) will continue to find other materials to meet the new guidelines for
containment design. Another major objective is to reduce life-cycle costs by i improving the

performance and durability of the coatings.

Corrosion Protection for Concrete Structures
Mr. James R. Hoblitzell

The United States is determmmg if better methods than use of epoxy-coated reinforced steel are
available to achieve corrosion protection. The FHWA is investigating cost-effective new systems of
organic, inorganic, ceramic, and metallic coating, as well as metallic alloys. of special interest is the
use of silica fume concrete in the construction of floating bridges. As more products evolve from the
research into corrosion protection for concrete structures, they will be applled to construction

practices.

A discussion followed with information requested on the effectiveness of the silica fume process and
where it is being used. ,

Tunnel Fire Testing to Evaluate Ventilation Systems
Mr. Anthony S. Caserta

Ventilation systems are currently desxgned based ona theoretical understandmg of the behavnor of
smoke and heat in a fire. “A study is now under way that will test the effectiveness of natural, R
transverse, semi-transverse, oversize single extraction ports, and jet fan ventilation systems by
recording visibility, temperature, air flow, and carbon monoxide levels. Jet fan testmg will begm in

June 1994, and all data will be collected by October 1994,

There was a discussion on the types of tests that will be performed in the tunnel, the s‘ize‘ Of the fires
that will be tested, the material used for the ﬁres, and the way the measurements will be taken,

Recent Trend of Research in Tunnel Technology in Japan
Dr. Akira !nolwma

Three main sectors that perform tunnel technology research are pnvate compames, universities, and
government and public offices. Private companies perform technological development and
apphcatlons, primarily in construction methods; universities conduct basnc research.in individual areas
of technology; and govemment and pubhc offices concentrate on the | rev:snon of de31gn standards
Incorporated associations and foundations contribute to the achievement of ¢ooperation among these

three sectors.
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Test of Counterbeam Lighting in Tunnels
Dr. Akira Inokuma

Switzerland has developed and employed the use of counterbeam lighting in tunnels. Japan has
studied the effects of counterbeam lighting to improve visibility in tunnels and is contemplating using
them at tunnel entrances. Although this lighting is more effective than traditional approaches, it is
also more costly and, if the high-pressure sodium lamps are used, it requires additional backup energy
sources in case the main energy source fails.

A discussion followed on uses for these lights, the type of backup systems needed, and the possible
drawbacks. '

Study on Numerical Anaiysis of Tunnel Fires
Dr. Akira Inokuma

A numerical analysis was conducted to determine the characteristics of air currents and heat and
smoke flow during tunnel fires. These studies were developed to provide current information to
assist in the design of new ventilation systems for tunnels under construction or repair. Questions
have been raised concemning whether the model used for the numerical analysis fully considered the
wind velocity in a full-size tunnel! fire.

A discussion on cooperative methods for sharing data on tunnel fire safety followed.

- ]
3.2.3 Discussions

Future Cooperative Activities

Open discussion related to the performance and behavior of highway structures, bridges, and tunnels
followed the presentations. Research needs, practical problems, and areas for possible cooperative
research were discussed. Areas of concentration included design of durable bridges, establishment of
measurement techniques for quantifying the condition of bridges, sharing results of tunnel fire safety
tests, and sharing ideas on maintenance systems.

3.24 Summary

The following topics were of the most interest to the Task Group:

. Design for durability, including load resistance factor design (LRFD).
. Maintenance systems.

. Tunnel wall finishes.

. Seismic retrofitting,

. Fire testing results. .

. Corrosion protection” coatings.

Cooperation can occur through sharing of technical papers, exchange of staff to conduct research, co-
funded or shared research studies, and conduct of joint meetings. The Task Group concluded that the
‘most expeditious means to continue cooperation would be to hold a workshop to exchange
information on very specific technical topics of mutual interest. The Task Group agreed to the

following:
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. Explore the feasibility of conducting the first FHWA-MOC Workshop on Bridge Engineering

to be held in Lake Tahoe, CA, on May 9, 1994, in conjunction with the Tenth UJNR Bridge
Engineering Research Workshop.

. Explore the feasibility of a U.S. representative going to Japan, by invitation, to present the
results of our tunnel fire testing studies.
. Explore the feasibility of one or more Japanese representatives coming to the United States to

observe tunnel fire testing in West Virginia in May 1994.

Mutual Goals

The topics for discussion at a proposed workshop on Bridge Design for Durability will be agreed
upon by January 1994. Each side will prepare a formal paper on each topic. These papers will be
provided to the participants prior to the May meeting so that adequate time is available for
translation, study, and development of questions for the workshop. Workshop presentations on each
topic will be short, with sufficient time provided for discussion and exchange of ideas. The papers
will form the basis of published workshop proceedings. Topics for consideration at future workshops

include:

. Tunnel structural design as it relates to safety issues, particularly geometrics, counterbeam
lighting, and fire control.
. Methodology for quantifying bridge deterioration.

Coating methodology to identify the best and most cost-effective materials available for
prevention of structural deterioration.

Maintenance methodology and the establishment of a bridge maintenance system.
Improved methods for identifying structural deterioration (nondestructive evaluation).
Improved design and construction technology to prevent deterioration.

New technology to improve maintenance.

* L J *® L 4

Foundation and Geotechnical Engineering

Attendees

U.S. Side:
Richard S. Cheney, Hydraulics and Geotechnical Branch, FHWA
Donald G. Fohs, Chief, Materials Division, FHWA
Albert F. DiMillio, Materials Division, FHWA
Carl D. Ealy, Materials Division, FHWA
Michael T. Adams, Materials Division, FHWA
John Hooks, Chief, Structures and Soils Applications Branch, FHWA
Chien-Tan Chang, Technology Transfer Engineer

Japan Side:
Masanori Nakano, Head, Foundation Engineering Division, PWRI

]
Objectives

The objectives of this task group are to make design improvements for bndge foundations and ground
improvement technology, and to improve repair methods for substructures.” Bridge foundauon A
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elements, such as piles, drilled shafts, and spread footings, are the key areas of research to obtain
cost-effective methods of bridge foundation design. Ground improvement technologies, such a
reinforced soil, drainage, ground anchors, soil nallmg, and geosynthetics, will be investigated to
develop improved techniques for preparing engineering earth structures.

: p . -]
' 3.3.2 Presentations

Geotechnical Research Activities
Mr. Albert F. DiMillio

Among the major geotechnical research activities being conducted in the United States are:

*  National Geotechnical Experimental Sites (NGES) Program. In 1991, five sites were selected
for the NGES program. Level [ sites are the most ideal. They include Treasure Island in
San Francisco Bay and the Texas A&M University. Level II sites are the University of
Houston, Northwestern University on Lake Michigan, and the University of Massachusetts.

. The Deep Foundations Data Base (DFDB). The data base has been developed to provide a
central source of information (i.e., load test data). Data are being collected and analyzed
from the United States and other countries, including France, Germany, and Japan.

. Permanent Ground Anchors. This is a research study to evaluate and improve existing design
and construction guidelines for permanent ground anchors. All field work has been
completed, and the project emphasis is now on analyzing the test results.

. Drilled Shafts for Bridge Foundations. This report will soon be completed. It is a research
study to evaluate existing nondestructive testing techniques for identifying defects and/or
results of adverse down-hole conditions that impact on the load/settlement behavior of drilled
shafts.

. Soil Nailing Design in Slope Stabilization and Soil Nailing Design in Construction Guidelines
were discussed. A soil nail field-inspection manual has been prepared and is being reviewed
prior to printing.

. Micropiles. This project involves the investigation of soil nails as micropiles.

. Durability of Geosynthetics. This is a study to develop procedures for predicting the long-
term strength losses of geosynthetics used in highway applications.

Demonstration Projects Program
Mr. Richard S. Cheney

Among the projects in techﬁology application in the United States that were discussed include:

. Design and Construction of Driven Pile Foundation. There will be a training manual on this
subject completed in 1 year. ; , :

. Advanced Technology for Slope Stability. There is a training manual being prepared on this
topic.

. Gfound Slope Improvement Methods. A series of methods on ground slope improvement are

: currently under study.

. Rockfall Rating System and Rockfall Mltlgatlon A t' na{ document on these topics will soon
be available.

. Geotechnical Mlcrocomputer Programs A handout hlghllghtmg available programs was

distributed during the work group.
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. Geotechnical Engineering Circulars. Circulars are being prepared to define good design and
what it entails. The first circular will deal with dynamic compaction,

. Intemational Conference of Design and Construction of Deep Foundations. This conference
will be held in 1994,

. Conference on Lateral and Rotational Stiffness of Highway Bridges. The topic of this
upcoming conference will be seismic and ship impact effects on bridges.

. Load and Resistance Factor Design (LRFD) of Substructures. FHWA will develop training
procedures and a training manual on this topic, ' ’

° Foundation Design for Seismic Loading. These methods are in a handout distributed to the

geotechnical engineering work group.

Technology Transfer
Mr. Chien-Tan Chang

The Technology Transfer Division is interested in improving technology transfer to empower onsite
workers in the use of new and better methods, The Division currently is developing training courses
for onsite workers that last from | day to 3 months. Training is written in non-technical language
and is user-friendly. Approximately 10 to 20 subjects per year are presented to onsite workers.

Japanese Geotechnical Program
Myr. Masanori Nakano

Mr. Masanori Nakano discussed several core issues in his paper, "Maintenance of Bridge Structures."
Among these were: foundation types in Japan; inspections of bridge substructures; and damages,
inspection methods, and measures regarding scouring. )

Also, Mr. Nakano made presentations on the following recent topics:

. Current status and possibilities of bridge foundations constructed in deep water.
. Development of automatic construction methods for bridge substructures.
. The recent occurrence of earthquakes in Japan.

Demonstration of Deep Foundatldn Data Base
Mr. Carl Ealy

The Deep Foundation Data Base was demonstrated. The data base includes three main modules; (1)
Search and Retrieval of Data Base Information, (2) a Correlations Module, and (3) an Analysis
Module. At this time, the data base has approximately 700 good data base sets. This informational

tool, developed by the United States, will be available for use in Japan soon.

Demonstration of the NGES Foundation Data Base
Mr. Michael Adams

The National Geotechnical Experimentation Sites (NGES) Data Base was demonstrated. This
includes basic data and descriptive information from the five U.S. sites. The program is-user-friendly
and is in dBASE and Clipper. The data base also‘includes a bulletin board of all upcoming
experiments. Site managers at each site enter data. In the future, this software will be presented in a
Windows format, ' ' A R T
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[ - ]
Discussions

The group informally discussed many of the topics presented earlier. Following the demonstrations
of two data bases by representatives of the United States, Mr. Cheney asked Mr. Nakano to share
data from Japan’s Geotechnical Program. Mr. Nakano replied that the Japanese do not currently
collect data from their geotechnical program. He said that data would be available in the future.

This was followed by a discussion of where the United States gets its geotechnical formulas, Then
Mr. Nakano then asked whether the Fedetal Government pays a fee to the construction site for the
research data obtained there. Mr. DiMillio replied that sometimes the Federal Government has its
own research sites, and other times it piggybacks with an existing site, with the Government paying
for data and additional instruments used in experiments. The United States has more research sites
than have been shown at the workshop, he said. Other sites are collecting data on spread footing,
ground improvement, and soil nailing.

Mr. DiMillio and Mr. Nakano discussed the use of spread footings and pile foundations in the United
States and Japan. Mr. Nakano noted that the Japanese build on spread footing as a first option and
that the number of cases using piles is increasing. Mr. DiMillio indicated that the United States
needed to do a better job of convincing bridge engineers that spread footings are a reliable alternative

to piles.

The discussion then moved to the American Association of State Highway and Transportation
Officials (AASHTO) bridge foundation standards. Mr. Cheney stated that AASHTO changed its
foundation standards 2 years ago, and that it has remained the same since that time. He invited Mr.
Nakano "to share more information on their procedure to compare it with the AASHTO procedures."”
Mr. Cheney asked for performance data. Mr. Nakano stated that the Japanese have not had

performance probléms with their bridges.

There was additional discussion of data collection and data collection policies in Japan and the United
States.

In the scour-related discussion, Mr. Nakano said that he was particularly interested in information
about countermeasures against scour. Mr. Nakano was given information about scour by the U.S.

delegation.

N
Summary
Future Cooperative Actlvities and Mutual Goals

The following items were proposed by the United States for technical exchange and potential
cooperative research in the future,. Mr; Nakano agreed with the list, which included:

. Scour monitoring, protection, and rehabilitation of substructures.

. Load resistance factors in the design of substructures.

. Foundation data bases.

. Deep soil mixing methods.

. Evaluations of special pile types and techniques.
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Intelligent Vehicle Highway Systems, Safety, and
Transportation Demand Management

Attendees
U.S. Side:

H. Milton Heywood, IVHS Program Management and Systems Engmeenng Division, FHWA
Jeffrey F. Paniati, Informational and Behavioral Systems Division, FHWA

Carlton Hayden, Safety Technology and Information Management, FHWA

Lyle Saxton, Director, Office of Safety and Traffic Operations R&D, FHWA

R. Clarke Bennett, Director, Office of Highway Safety, FHWA

Howard C. Hanna, Chief, Safety Technology & Information Management Dmsmn FHWA
Michael Halladay, IVHS Operational Tests Division, FHWA

Wayne Berman, Traffic Management Systems Division, FHWA

Samuel C. Tignor, Chief, Information and Behavioral Systems Division, FHWA

Japan Stde

Makoto Nakamura, Head, Traﬂ' ic Engineering vansnon PWR[
Yasuhiko Iwasaki, Deputy Director, Second National Highway Dnvnston, MOC
Yasuhiro Okumura, Traffic Safety, PWRI

L. ]
Objectives

The objectives of this task group are to determine possible ways that the IVHS, highway safety
programs, and traffic demand management can be used to further the agreement between the United

States and Japan.

L -]
IVHS Presentations and Discussion

IVHS Overview and Status Report
Mr. H. Milton Heywood

The IVHS program in the United States is a cooperative venture of the Department of Transportation
(DOT), other Federal agencies, the private sector, States, and localities. The Intelligent Vehicle-: .
Highway Society of America (IVHS America), the forum where these partners come together,
welcomes intemnational pa.rttcnpanon [VHS America has developed a strategic plan '

The goal of the [VHS program is deployment based on research, development, and opemtlonal
testing. Some 33 operational tests are under way and applications of new technologies and system
concepts are being evaluated.” Simultaneously, DOT is undertaking an extensive lVHS architecture -
study that will define the specific functions performed by IVHS elements. - SR
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Automated Highway System Status Report
Mr. Lyle Saxton

The Automatefl Highway System (AHS) is a broad national effort to analyze how automation can
improve the highway system’s efficiency. As directed in ISTEA, AHS will host a demonstration
project in 1997,

The AHS Program Strategy involves a human factors program (which is under way) and a major
precursor systems analysis that has been initiated in the last 2 months. The analysis involves 15
contracts, totaling $15 million, that will look at a variety of issues, system specifications, and
standards. The project will be administered through a cooperative agreement and managed by a
national consortiurm. ,

Invehicle Displays of Road Traffic Information
Mr. Makoto Nakamura

Five types of systems are involved in the Japanese IVHS system: the Advanced Road Transportation
System (ARTS), the Super Smart Vehicle System (SSVS), the Advanced Safety Vehicle (ASV), the
Vehicle Information and Communication System (VICS), and the Universal Traffic Management
System (UTMS). Five ministries are involved in sponsoring these systems—a process that Mr.
Nakamura said is "sometimes better, sometimes complex." ,

Examples of the various technologies that comprisé each system were explained; how they provided
for safety, efficiency, or environmental protection were outlined. . A 24-year R&D plan for ARTS
was detailed.

T :
Safety Presentations and Discussion

Overview of FHWA Safety Program
Dr. Samuel C. Tignor

Five areas of safety research are being explored: (1) a data base of accident reports from five States
to help identify potential problems and determine in which areas to fund research; (2) traffic control
devices, including pavement markings and signs; (3) human factors research to understand how
drivers make the decisions that they do; (4) roadside safety hardware, such as crash cushions; and (5),
IVHS technology to detect the presence of vehicles and alert drivers to approaching traffic. It was
noted that current PWRI research closely matches this work. International cooperation on field tests
was suggested. :

Accident Analysis Research Program Status Report
Mr. Jeffrey F. Paniati

The Accident Analysis Research Program is an FHWA effort to collect better data, combine data
from various sources, and analyze the product for more meaningful results. Its focus is on the
application of new technology to improve data collection, develop the Highway Safety Information
System, and improve statistical analysis. It has identified technologies that can be implemented in the
short term. Fieldtesting has begun in three or four locations in the United States. A cost/benefit
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analysis will be done, and institutional issues will be identified. It was noted that it would be ,
beneficial to compare the Highway Safety Infonnauon System and Japan’s Geographic Information

System (GIS).

Present Status of Traffic Accident Analysis System
Mr. Makoto Nakamura

Road and traffic data are very difficult to obtain in Japan because the agencies that. control the -
information do not disseminate it, . Even so, the Mmlstry of Construction’ nghway Infoimation
(MICHI) data base is being developed to construct a digital road' map' (DRM) that encompasses the
entire nation. The data base includes road classifications, widths; and structures; administrative
boundaries; and traffic regulations. It will be used to provide road mformatlon, planning, and -
maintenance. The DRM Association is developing the data base using Ministry of Construction data,

3.4.4 Transportation Demand Management Presentations and Discussion

Transportation Demand Management in-the United States
Mr. Wayne Berman

Traffic has lncreased in the Umted States due to more. twoomcome households, more women in’ the
work force, and more people living and working in the suburbs. Various traffic demand management
(TDM) programs (including: increasing:the number of high-occupancy vehicles (HOV):in use,
spreading the timing of travel by offering ‘alternative .work programs,:and changing. work’ periods)
have reduced vehicle trips 20 to 40 percent. Nine elements for success have been identified: enacting
regulations or ordinances (such as a national environmental law that is expected to further the TDM
program); ensuring a funding source; eliciting commitment from top management; establishing. .
reasonablé expectations; providing data collection, analysis, and evaluation; understandmg the market;
'developmg the right mixture of TDM elements; providing pubhc/pnvate sector commumcatlons and

ensuring good coordination.

Transportation and Demand Management in Japan
Mr. Yasuhiko Iwasala S

The number of" Vehrcle-kxlometers traveled per year rose. 650 percent in. Japan between 1965 and
1990; the number of registered vehicles rose 800 percent. In 1990, éach person:in :Japan lost:an -
average of 50 h/person/yr due to traffic: congestron ‘Congestion also affécted energy. conservation, the
environment, and traffi¢ accndents Efforts 'to- manage this'demand have inclided’ dedncated lanes for-
buses, regulatory use of expressway ramps, and flexitime. A comprehensive traffic assessment -
system is designed to work with developers on issues such as parking lot locations. A holistic
approach to finding ideal methods of transportatlon is bemg encouraged Pnce mechamsms are bemg

considered to discourage unnecessary traffic.
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3.4.5 Summary

Future Cooperative Activities and Mutual Goals

Agreement was reached on the need for Japanese/U.S. cooperative research and additional focused
workshops Participants identified several potential areas for information exchange that would be
useful in themselves and in defining areas where cooperative research and workshop activities should
be pursued further.

. The United States and Japan should define themes and technical areas of cooperation more
clearly. Potential areas for IVHS information exchange include:

— The fall' 1994 AHS meeting planned by FHWA, to which Japanese delegates
would be invited, where the 15 contractors doing precursor systems analyses
will present their findings.

— The man-machine interface area.

— The deployment scenario of [IVHS and its economic effects.

— The Static Route Guidance System.

— Drivers’ route selection behavior and its degree of importance.

Potential areas for highway safety information exchange include:

— The cost-effectiveness of lighting,.
- — - The application of dlgltal maps for safety analysis.
—  Countermeasures to improve pedestrian safety.

Potential areas for TDM information exchange include:

— TDM training being developed by the United States. Copies of training
materials (instructor guides and visual aids). will be provided to the Japanese -
for potential presentation of the course in Japan,

— Information on the U.S. guidelines for employer cooperation.

. The addition of TDM to the Memorandum of Understanding as’a'éoé‘p'erati\ke‘tbpic

. The United States will pursue the potential for using the Science and 'I‘echnology Agency s
- (STA)' tnechanism’ for a joint résearch programto include a short-term- personnel éxchange.
The man-machine interface was suggested as a good prospect for such a collaboration.

. The United States will consider the exchange of personnel for a long-term cooperative study
f’manced by STA through the National Science Foundation mechamsm

LT The Umted States w;ll mvntc Japanese students from. PWRI/MOC at U s, umversmes to spend
a.short period of time at FHWA offices. This would enable the students to develop. a better
) ,_understandmg of what the Federal Highway Administration is doing, and ‘that should enhance
cooperation with Japan. - The United States will investigate fundmg sources for lodging the

students

. ,_Both sndes agreed that |t would be desu'able to hold a U S /Japan IVHS Jomt task group
meetmg in the United States in fall 1994, '
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. The key to the exchange of information is translation services. This is primarily a problem
for the United States to consider. Both countries should consider such a program to promote

better communication and strengthen mutual cooperative activities.

Environment

Attendees
U.S. Side:

Steven A. Ronning, Environmental Analysis Division, FHWA
Derrell E. Turner, Environmental Operations Division, FHWA
Bruce Eberle, Environmental Analysis Division, FHWA
Howard Jongedyk, Materials Division, FHWA

Japan Side:

Toshinori Mizutani, Director, Environmental Department, PWRI

N
Objective

The objective of this task group is to exchange scientific information and technology related to
highway transportation, specifically in the area of environment.

]
Presentations

Co-Chairs: Steven A. Ronnmg (substxtutmg for Robert Armstrong)
Toshinori Mizutani :

The Environmental Process in the United States
Mr. Derrell E. Turner

An overview of the env:ronmental process followed for all highway prOJects in the Umted States was

provided.

The National Environmental Policy Act of 1969

The National Environmental Policy Act of 1969 (NEPA) is the cotnerstone for all Federal
environmental regulations. Its requirements, which focus on protecting the natural and human
environment, extend across all Federal agencws NEPA also included the formation of the'Council

on Environmental Quahty (CEQ). This body is responsible for setting Federal environmental
regulations and policy, overseemg the deVelopmcnt of regulatxons and’ pollcy wnthm Federal agencies,

and publishing an annual synopsis of Federal envirorimental progress..

FHWA’s environmental regulations are contained in 23 CFR 771. These regulations provide
definitions, minimum planning requirements, public mvolvement rcqulrements docurhentatlon

requirements, and mitigation,
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The FHWA Project Development Process

When the need for a project is identified, the environmental assessment process begins, FHWA
develops a number of possible ways (called "altematiV¢s") to meet the identified need and then
evaluates the potential environmental impact of each alternative.

Criteria considered during the environmental assessment process are:

. Whether relocation of residences or business will be required.
. [mpact on wetlands and other U.S. waters,
. Impact on historic resources,
. Potential for increased noise and its impact on the environment.
. Impact on floodplains.
J Impact on air quality (particularly carbon monoxide [CO)).
K Impact on threatened and endangered species.

In addition to analyzing potential impacts, FHWA must also ensure that the public is given
information about the alternatives and has opportunity to comment on them, as required by NEPA,
Public input must be solicited to balance the agency input that is a "built-in" part of the process. It
was mentioned that in the United States, most of the input received from the public about highway
projects is "NIMBY" comments—"not in my backyard." The phrase refers to people’s desire to use
the highway but not to have it in their neighborhoods. At the same time, FHWA must often mediate
among groups that value resources differently; for example, environmentalists may not agree with
area residents about whether construction should be allowed in a particular area.

Sequencing of Impact

FHWA first tries to discern ways to avoid resources that would be adversely affected by the
alternative. Resources can sometimes be avoided by adjusting the proposed route or by instituting
construction changes. If it is impossible to avoid the resource, FHWA searches for ways to minimize
negative impact. Finally, if minimizing the negative impacts of the alternative does not produce
sufficient results, then mitigation measures (strategies to offset the negative impacts) are considered.
Mitigation strategies can include a variety of activities, depending on the nature of the resource and
the alternative. Examples of mitigation include monetary compensation to a displaced homeowner,
replacement land for affected park land, or restricting access to an environmentally sensitive area. In
some cases, FHWA may implement enhancement strategies, which are intended to make the resource
better than it was prior to the adverse impact.

Archaeology and Historic Preservation in the United States
Mr. Bruce Eberle

Information about U.S. efforts to protect archaeological and histori¢ resources was presented. NEPA
classifies cultural resources as one of the elements to be considered during environmental impact
assessment, and the National Historic Preservation Act of 1966 established the process and identified
the agencies responsible for the protection of historic resources.

The Consultation Process and Historic Data Bases

FHWA works with State departments of history and with the President’s Advisory Council on
Historic Preservation to ensure that the Nation’s historic resources are preserved and protected. The
process consists of four steps: identification, evaluation, consuitation, and resolution (mitigation).
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The National Register of Historic Places, maintained by th- ...S. Department of the Interior, is a data
base that catalogs all known historically srgnlflcant sites in He United States. This data base has
three levels. The first, the national data base, has information on ‘historic sites for each State,
subdivided by congresstonal district, The second level data base is maintained by the historic
preservation agency in each State. The third-level data base is maintained by city historic agencies
and landmark commissions. FHWA has access to all three levels.

Historic Bridges

U.S. bridges are owned by States and countles, but FHWA encourages State departments of
transportation to inventory their bridges and determine which meet historic ctiteria, . If a bridge is
determined to be historic but is not adequate for traffic, it can be moved and replaced or it can be
rehabilitated. These inventories are also useful in ensuring that an appropnate number of
representative bridges are preserved or rehabilitated. :

Archaeology

FHWA funds many archaeological studies and ex¢avations across the country as part of the historic
preservation program. At large excavations, the public is encouraged to visit and tour sites; -
nontechnical, educational brochures are avallable to explam the excavation, its findings, and its -

importance.

Historic Roadways

FHWA has tecently begun a program to ldenttfy historic roadways Accompanymg this is the
recognition of the historic significance of designed historic lanidscapes (i.e., landscapes that were
created for a specific purpose). Rural landscapes are also being evaluated for historic significance.

Highway Trafﬂc Noise tn the United States
Mr. Steve Ronning . _ -

[ssues related to hlghway traffic noise in the Umted States, related legrslatron, and abatement :
strategies were presented. - o

Federal Legtslatwn : : - S '
Noise analysis was mandated. in the Umted States by three pieces of legrslatron' NEPA the Federal-

Aid Highway Act of 1970, and the Noise Control Act of 1972.

The Three-Part Approach to the Problem of Htghway Traffic Noise

The three principles that FHWA applles to its noise control decisions are: ‘encourage appropnate
land-use decisions near highways; support efforts to make vehicles qureter; and, provnde noise

mitigation measures on individual hlghway pro;ectst

FHWA Noise Regulation: and Policy .
Whenever FHWA conducts noise analyses for-a. hrghway pl‘O_]ect, rt provrdes the results to local
planning authorities and encourages them to take these pl‘OjeCthnS mto consrderatron in therr

development and zomng plans
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FHWA regulations require the following during the planning and design of a highway project:

. [dentification of traffic noise impact.
. Consideration of potential mitigation measures.
. Incorporation of reasonable and feasible noise mitigation measures into the highway project.

(Feasible measures are defined as those that yield a reduction of at least S dBA.
Reasonableness is determined with regard to the absolute decibel level, cost-benefit analysis,
development planning, and fund availability.)

. Coordination with local officials to provide helpful information on compatible land-use

planning and control.

Noise Barriers and Other Abatement Measures

Abatement measures used in the United States include traffic management, buffer zones, building
insulation, roadway alignment changes, and barriers, By far, the most frequently used noise
abatement measure is the construction of physical barriers along roadways, Effective barriers have
been constructed of earth, concrete, masonry, wood, metal, and combinations of these materials.
Design requirements, aesthetics, and cost factors generally limit U.S. barriers to 8 m (24 ft) in height.
The most recent figures available show that FHWA has built more than 1160 km (721 mi) of barriers
at a total cost of $555 million, and FHWA is currently spending more than $100 million/year on the

construction of new barriers.

Traffic Noise Research

Past research has established abatement criteria, developed ways to measure and predict noise levels,
and developed abatement measures, FHWA’s current research in this area focuses on developmg
more cost-effective solutions, allocatmg resources more efﬁmently, improving traffic noise prediction

tools, and continuing abatement analysis.

Japanese Presentatlon
Mr. Toshmor: Mtzutam B

An overview of environmental progress in Japan highlighted the areas where Japan’s policies and
regulations are different from those presented by U.S. counterparts.

‘Road Environment Regulation's and Policy |

Japan’s road improvement policy focuses on three areas:” environmental quality standards (EQS),
environmental impact assessment (EIA), and roadside law. The basnc law for environmental pollution
control was established i in 1967 and led to legnslatxon concerning noise pollutlon, air pollutlon, and
vibration control as well as EQS for air pollution. These standards were established to protect public

health and welfm in Japan. ,

Environmental Process in Japan
Pro;ect alternatives are weighed and debated within the highway administration, and after a decision
is made, a. smgle plan is presented to the public. EIA begms when construction starts,

Roads;de Law

The objectives of roadside law are to create an attractive urban environment and to support trunk-road
development. These objectives are implemented by policies to buy roadside land (at the local
government level), to construct buffer buildings, and to improve (i.e., soundproof) roadside buildings.
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Eco-Roads

Eco-roads are designed to exist in harmony with the natural environment as closely as possible.
Strategies include animal-crossing structures and tunnels to‘prevent the division of animal habitats.
Eco-roads provide compensation for cutting of slopes and embankments; elevated, T-shaped roadways
can be used to minimize the effects of roadways on ground-level habitats, animals, and plants.

Finally, eco-roads are constructed to encourage the growth of native flora and fauna.

Carbon Monoxide Control Countermeasures
Four strategies are being employed to reduce emissions:

. Reduce traffic congestion,

. Build an efficient road network.

. Improve loading efficiency.

. Link with public transportation systems.

Five-Year Pragram Jor Road Teclmology in Japan (1993-1997)
The program’s three goals are to

. Improv'e roadside environmental preservation,
. Harmonize with the natural environment.
. Implement energy-saving and resource-saving measures.

In the area of i |mprovmg ‘roadside environimental quality, Japan is currently- researching several new
types of noise barriers. One type is a largé, tube-shaped bartier that runs along the top of traditional
wall-type bartiers. Transparent barriers constructed from scratch-free polycarbonate are used in some
areas, while absorptive barriers are used elsewhere, Some barriers ‘dre ‘constructed from a -
combination of materials, using transparent material at the bottom and absorptive material at the top.
[vy-covered barriers are sometimes used for ecological and aesthetic reasons. In _addition, new
applications for soundproof board are being tested. Another noise abatement teclmtque currently
being tested in Japan is the use of large-gramed coarse pavement materials that create an "open

grate" effect.

Progress is also being made with seismic lsolatlon bndges that not only protect bndges from seismic
force, but also decrease traffic noise and vibration compared to -expansion-joint bndges Another area

under anestrgatton is demtratlon technology

To harmomze wrth the natural envrronment, road constructron is bemg ¢onducted wrth consrderatnon
for the surroundmg ecosystem, and’ efforts are” being ‘made to recover natural résoiirces. At the same
time, highway planners are minimizing the influénce of new projects on the natural environment”
through eco-roads and such devices as "light fences," which shield the roadside froni'the glare of

headlights.

To teach’its goals in energy and fesource saving, Japan is increasing its use of natural energy and is
studying the use of solat power for tunnel hghtmg, uriderground water heatmg, -and snowmeltmg LAt
the same time, the additive value of construction is to be increased, and pavement recyclmg wrll

o vyl

continue,
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3.6.3 Summary

Future Cooperative Activities

This discussion produced an excellent exchange of scientific information and technology, and
participants from both sides agreed that this exchange is valuable and should continue. The U.S. and
Japanese delegates will continue to communicate, sharing new information and technologies as they
are developed. An exchange of personnel is a worthwhile plan to consider for the future.

For the short term, the participants agreed to share the following information when it becomes

available:

. The results of Japan’s noise reduction studies.

. The results of Japan’s research on coarse pavement to reduce noise.
. The U.S. criteria for identifying historic roads.

. Information about the U.S. rehabilitation of historic roads.

. The three volumes of FHWA'’s Tire/Pavement Interaction study.
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4.0 Summary of Future Activities

4.1 U.S./Japan Agreement on Program Administration

In the discussion of administrative details and future plans, the following representatives met:

4.2

Yukihiko Sumiyoshi, Director-General, PWRI

Naoshige Yamada, Director, Local Road Division, MOC

E. Dean Carlson, Executive Director, FHWA

John A. Clements, Associate Administrator for Research and Development, FHWA

Robert J. Betsold, Deputy Associate Administrator for Research and Development, FHWA

Areas of Agreement

Based on these discussions, agreement was reached on the following items:

The Third U.S./Japan Workshop on Advanced Technology for Highway Engineering will be
held in Japan in 1994, For planning purposes, the months of April and May were cited. The
hosts will accept the cost for five U.S. representatives, and any additional representatives will

be supported by the visitors.

Decisions by the technical committees for joint activities should describe specific follow-on
activities for future cooperative efforts.

Each side agreed to exchange research experts for assignment in the respective laboratories.
Current agreements between the Science and Technology Agency of Japan and the National
Science Foundation of the United States will be studied to determine requirements for
cooperative exchange agreements and funding arrangements.

A new technical area, TDM, will be added to the technical exchange agenda.

A new organizational structure was proposed and accepted, subject to approval by the U.S.
DOT and the Japan MOC. ;

The features of this new organization are as follows:

— Each country will organize a panel to oversee the cooperative activities, with
joint panel meetings held for mutual decnsxon making.

— Each country will organize a task' committee for each topic, with joint task

committee meetings held. The joint task committee meetings will conclude

with summaries of the activities undertaken for their topics, to include the

direction of the cooperative activity. Conclusions will be reported to the joint

panels.

Cooperatnve actwmes by the task committees may include workshops and

seminars, study tours and survey missions, exchange of technical information,

cooperative studies, and exchange visits by technical experts.

FEDERAL HIGHWAY ADMINISTRA TION

SECOND U, S. /JAPAN WORKSHOP ON ADVANCED TECHNOLOGY 3
IN HIGHWAY ENGINEERING OCTOBER 9-12, 1993 ‘ - PAGE 29



