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1.Outline of the Workshop on the Advanced Technology in Highway Engineering

1.1 Objectives

The Ministry of Construction (MOC) of Japan and the Federal Highway Administiation (FHWA) of the
Department of Transportation of the United States of America began the research cooperation on Highway Science
and Technology, according to Implcmcnlmg Arrangemcnt between the Ministry of Construction of Japan and the
Federal Highway Administration of the Depanmen( of Transponauon 'of the United States of America on nghway
Science and Technology”, which was signed by Dr. T. Larson, Federal Highway Administrator, and Dr. H. Mitani,
Vice-Minister of Construction for Engineering Affairs, and was cnlema into force on May 29, 1992,

Japan and the United States agreed on the Implemenung Arrangemcnt, dcsmng lo promotc and enhance pubhc
safety and community welfarc by fostering muearch and developmcnt in the highway pohcy and engmecnng f‘ eld,
and also to promete and advance a safer, more economical, efficient, and cpyqunmnta_lly squ{n.q‘ l;lghway
transportation system. And in the Implementing Arrangement, both countries agreed "tblv)vat »cQQper”ation;r_r;é;Eb#;pi\vxﬂr;scd
through free c‘xchange of technical information iﬂcluding datab'ases’and publicalions, joint syniposia etc L

provisions of the Implcmentmg Arrangcment on Sep}embcr 9‘ and 10, 1,99_6 a_t Pubhc Woﬂ_gs Rgsparq't_n“lns;tntpte

(PWRI) of MOC, in Tsukuba, Japan. . . . . .

. The objectives of this fifth Workshop on the Advanced Technology in Hnghway Engmccnng were l .
.-a) To share mformahon regardmg current research in both the United Statcs and Japan in thc fi elds of pavemcnts 5
bridge design and wind engmeenng, hlghway bndge mamtenancc, tunnel safety, carthquake engmcenng and,
geotechnical engineering, 1ntelhgent vehicle. hlghway systems / intelligent transport systems, (IVHS/ITS) ) road tra.ff ic

safety, road enVnronment, and traﬂ“ ic demand managemcnl,
ib) To search for areas where future cooperatnvc activities would be fruitful, . ... ... .. . .
&) To diséuss the new: Implexi)enling-Arrangcmcnl due to expiry of the .present Implementing Afrangement: in;May'

RO ey o 8
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1.2 Schedule

Sep. 7(Sat)  Amival at Japan from the U.S.

' 9(Mon) Opening Ceremony

8(Sun).: Study Tour (Rural Highway)

Keynote Speeches _
"Road Admmlstrauon m Ja'an B Road Bureau, MOC o

l

' "Road Admmlstratlon m thc Umted Sta‘ies ‘ FHWA S

E

Presentation on Road Research
"Road Research in Japan R ' PWRI MOC
- “I'I‘ S Tod;y m lhe Unlted States" A I*HWA .
Task (xroup Reports
Rcceptlon, Hosted by Tadahlko Sakamoto, Director-General, PWRI MOC

; N
T iInal

) , : IO(Tue) Discussion on the New Implcmenting Arrangement

v 11(ch) Study Tour

o 13(Fn) Study Tour

1 Sun)" Departure for the U.S. fron;;il\lénta

VISll Laboralones m PWRI

Closmg Ceremony i'
B 3] b [ ST S SN ST RUE N O \
Vlsn thc MOC Headquaners

Rcccptlon, Hostcd by Kotaro Hashlmolo, v
Vlce Mlmslcr of Construci:on for Engmeenng Affalrs, MOC '

AHS Test Flcld (Joshm etsu Expressway)
‘L ABCHY PRI EY oty

Venues of The XVIII Olympnc “/mtcr Gamcs, NAGANC

12('I'hu) Study Tour b A R TR IR ST NN P B THR I P R py
' Chuo EXprcssway TS P YT TR

S anE pbrnnl o onuiprrd Thap windnd by oneandd setesgfl el o

‘ Akashl Kankyo Bridge
Recovery of the Facilities Damaged in the Hanshm Awajl Eanhquake Dnsaslcr

14(Sat) Study Tour , : "
HEETIT D 1 L st ) by yndd el ny
Melropohtan Exp:!:ssway ,
. Y s G [ iR ) -'1"75 i ! 91 !
Farew:ll Party ) . :
Hif ;tf : ; ' R ;l ‘ RO I{Z REE /f\’: "c‘{;d», \f'; LESE PR FEDTITESENS

91—



1.3 Program

Monday, September 9
9:20 - 10:00 Registration | ” o | B |
10:00 - 10:30 Opening Ceremony for the Workshop “o % o (Meeting Room 8F)
(Chaired by Kunihiko Takada, Director of Planning and Research Administration Department,
PWRI, MOC) S
Remarks by NObUhlkO bato, Director-General of Road Burcau, MOC

(Remarks by leoshl Osamc, Dxrcctor of Road Envnronmcnt Enhanccmcnt Division, Road Bureau,
MOC, on behalf of Dlrcctor-Gencral of Road Burcau, MOC)
Remarks by Tadahiko Sakamoto, Director-General, PWRI MOC
Remarks by Robert Bctso]d Assocnate Admlnlstrator for Reseanch and Developmcnl FHWA
10:30 - 10:45 Group Photograph
10:45 - 11:00 Break

Keynote Speeches (Meetmg Room 8F)

(Chairman: Haruyoshi Okazakl, Dlrector, Malenal and Construcuon Method Depanment PWRI)

11:00 - 11:45 "Road Administration in Japan" A
Hiroshi Osame, Di'r‘ector, Road Environment Enhanoerncnl Di‘\;/’ils’ion; Road -Bufeau, MOC
11:45 - 12:30 "Road Administration in the United Statcs - T

Robert Betsold, Assocmle Admlmstrator for Research and Development FHWA
» (Mceting Room 1F)

ek b snairepeey it

12:30 - 14:00 Lunch

Presentation on Road Research (' ,_ ‘(.Méciiné‘Ro()m 8F)

(Chairman: Hironori Ilda, Dmeclor, Env"onmcnt Dcpartmcnt, PWRI)

P TR

14:00 - 14:45 "Road Research in Japan
Mitsuhiro Nakagaki, Direcior, Road Depaﬂmenl, PWRI, MOC

14:45 - 15:30 "ITS Today in the United States” sy e
George Ostcnsen, Dlrcctor, Office of Safety and Traffic Operallons Research_ and Devclopmcnt
FHWA o o

15:30 - 16:00 Broak o {

oL [N TAREE I RCITS PR .
I AL R T HER T TR % 1 LT gTE e

16:00 - 17:30 Task Gmup Réports

< / '(Meejﬁng Room 8F)
(Chamnan Yasuyuki Flllehll’O, Director, Structures and Bndge Depanment) ’

"Acuvmes in the Past Five Years and Future Plan"

-’!r;i Ty A P 7

18:00 - 20:00 Reception (Hosied by Tadahiko Sakamoto, "Mmdog-ﬁne;al,; PWRI) (Hotel Grand Shmonome)

—92—




Tuesday, September 10
9:45 - 10:45 Discussion on the New Implementing Arrangement (Mecting Room 8F)

10:45 - 11:00 Break

11:00 - 11:30 Closing Ceremony v o (Mceting Room 8F)

(Chaired by Kunihiko Takada, Director, Planning and Rescarch Administration Department,
PWR], MOC)

Remarks by Robert Betsold, Associate Administrator for Rescarch and Development, FHWA
Remarks by Tadahiko Sakamoto, Director-General, PWRI, MOC

11;45 1315 Lunch

16:30 - 17:30 Visit to Directo;;.(;encral of Road Bu?eau, _MO_C‘ |

1730 - 18:'00 VlSﬂ lé Vice-Minist;:r‘of-C_;):zls;rucl’ioq for ﬁﬁgi_nc_(;riﬁg ‘Affair:s,“MO(‘I _
Reception . .

18:30 - ZQ;QQ:(i{‘ost’ed by Kotaro Hashimoto, Vice-Minister of Conslru_c;lilon for Enginecn'ng Affairs, MOC)
_(Tokai University Members Cl(ub,_A Kasumigascki Build’ing 33F) .



2.Records of the Workshop on the Advanced Technology in nghway ‘Engmeermg

£2.1 Opehing Céréemony
On bebalf of the Ministry of Construction of Japan, Mr. H. Osame, Dcpu(y Director of Road Eavironment

Enhancement Division of Road Bureau, on behalf of Director-General of Road Bureau said “welcome 16 thé
participants from the United States. He cxpressed the Ministry of Construction’s strong wish to sustain the
{Japan-U.S; doopetation and friendship, and gave a brief outline of the two countries’ Toad admiinistrations. He ‘said
that it was exlnemely lmporte'fﬁt fo1 the two countiies ‘16 coopcrate in“under takmg rescarch and ’ ‘development to
solve the present problems. ‘

 “Implementing Atrangénicit’ between the Ministiy of "Constructioh “of Japan 'add " the “Federal Highway
Administration of Department of thié’ Transponauon of “{hie “United States of America o’ ‘Highway Science and
Technology” signed in May 1992. He stressed the importance of such activities, noting that both road technologies
and disaster prevention were put forward as subjects of the Japan-U.S. Trade Framework Negotiations. He finished
the speech by saying that he was looking forward to a great success of the workshop. '

Next, Mr. T. Sakamoto, Director General of Public ‘Wo’fkai"R‘eS'é::ir‘:éh':ihsiﬁ"tf‘lle','de's"cﬁﬁéd‘ héwf:ﬂewikéhbp camie

to be held, explaining the paet workshops and results by personnel exchange programs. He then said he expected -

-----

the workshop to mark the dir‘ecti'o}ﬁ"f}o’f’ the two &bilities’ dclivities and filithér genétate their éoofﬁfﬁti'oﬁﬂr’e’ga“fd‘iﬁg’
road technologies.

Mr. R. J. Betsold, Associate Administrator for Rescarch and Development, Federal Highway Administration; first
thanked the Mihistr’y of 'Conslmclioh and Publie Works Resear(ih‘ inslitute followed by the introduction of the
parhc:pants from ‘thie’ Umted States Outhnmg favorable :esults brought about by personncl exchangc pmgrams

hestressed the 1mpor(ance of pannershlp ‘BélWeen the two’éountnes HE then éxpresscd his hope lhat the workshop .

would firmly confirm the exchange of technologies and information, and the personnel exchange would be further

prog'r'essed.




2.2 Keynote Speech ,

As the'Japanese representative, Mr. Osame delivered a keynote address entitled "Road Admibistration in Japan”.
“In his speech, he ouilined ‘history and the present status of road traffic, describing the progress of motalization and
‘increase: in 1oad-transportation.’He ‘maintained that the following measures were necessary to strengthen disaster
' preVenlionAperfonnancc and mitigate such adverse effects as traffic congestions; air pollution,‘ road traffic noisc and

vibration: to dovelop a road network and new technologies focused on information and communication; to promote
integrate travelling space- for both human beings. and automobiles; and to take comprehensive measures for road
safety.-He particilarly stressed that the quality of road development should be raised. |

- He then moved on to the riew.highway: development, and reported: the following: research and development of
ntelligént Transport SYSlems'(IT'S)fhad' beéen undertaken. by. ninc‘dev_clopm'enl:,divisions with the cooperation of
five.-Ministries ‘through their’ liaison. committee; -Vebhicle Information and. Communication System .(VICS) were
- under full-operation; and Electronic Toll Collection (ETC) System had started test ‘operation.. He said. that a varicty
of disaster prevention measures had’ been taken to give shape to the safer socicty, and all-embracing policies that
.‘»ﬁ“(‘}d, regional ‘varieties -had :been comprehensively “cstablished to ‘develop. the ‘pleasant roadside cnvironment. He
a‘:thén?explaiﬁcdfthé':Eleverrth;iFch-'Yéar-—Roa’d Ir’r‘:pfdvcmoni'Pto‘g'ram which was designed for the futurc, new type of
road devclopment Toeri b il z:s:’:';f,. Ut ggeiesn ey wul

» As'the:U:S! reprcscntauve, {Mr.; Bctsold delivered :a : keynotc address in the title of "Road. Admmlslralrou in the '
~United: States: Frrst i hie:-outlined . major- goveimmental : policies.. concemmg Intermodal Surface Transportation
Eﬂ" c‘lency Act of 1991 (ISTEA) and briefly cxplamed its constitution method:, He 'said thal not only the opinions: of
transportatron mdustnes bui ‘those of: the enVrronmcntal conservauon groups-and-Jocal. .authorities - were. also taken
-into’ account in. consmuhng ISTEA Hc then outlmed the results of: ISTEA and. the proccdurc of .its consmuhon He
élso descnbed the present progrcss ot thc reVrsron towards ISTEA hid and the activities of research groups.:

Thc result of lbe ISTEA was: descnbed as:the! follow:ng 1t srmphf’ ied the securemenl of; the; budget, 1mprovcd
publrc awarencss of the cnvrronment issies, transférred rcsponsrbrlmcs to. Metropolitan: Planning; Organization
(MPO) deVelopcd excellem human resources, and -¢nabled hrgbly refficient : transportation,: He ; noted. that. in
constrtulmg thc act the nation’ s opmrons were heard lhrough questionnaires. He explained that the ISTEA 11 was
bemg oonsmuted in the fo]lowmg procedure pubhcrty activities to the publrc, research, analyses, desrgnmg a draft,
and mtroduung to the House of Reprcsentahves He sand that the research groups were trying to make up for the
gap between the latest technologles and praclrcal applrcauons. He finished hrs address by expressing his hope that
“the ISTEA wOuld have even more fruitful results by stronger fi fi nancra] support

“o5—



2.3 Presentation of Road Research

- - Mr.'M." Nakagaki, - Ditecfor " of:- Road Department, “of Public ‘Works : Research  Jnstitute, the -Ministry of
Construction, gave a présentation  entitled  "Road researches in Japaa".: He first ‘introduced history. of ‘road
development and ' the present status in Japan,: ‘deséribing ‘particularly the - Ministry  of Construction’s recent
assignments prescribed “in’ the  Elévénth: Five-Year - Road: -Improvement Program ~and . the ‘Five-Year Road

,,,,,

Technological Development Programi«:

" Next, among reséarchés undertaken at the: Public-'Works Research Institute, he outlined four major. subjects, :i.c.
the road environment, road safety, rock ‘c"olla;psé"and;-'canh’qu"ake’disa;s‘fér-'prev’éntion."Hc explainéd the backgrounds,
recent development and rCSIIIls' of these siibjects: Finally,.he sajd thaf: he considered both the:aseismic technologies

“and the technological: collaboration “between the :iwo' countries™ had ishown -progress for the last-five .years, which

* helped a great deal in’ the road' téchnology ‘development. He finished: his presentation by expressing his hope that:

the two ' countries ‘would exchange technological 'ihfoﬁﬂation'-‘chh*mo’r’c’. vigorously to: solveé many problems
" regarding road technologics. 7

Mr. G. Ostensén,’ Dlrcuor, Officé: of - Safety and “Traffic Operahons, Fedc¢ral ‘Highway - Administration, gave a
piesentation on* *ITS 'Ioday in’ the: Umted States”. He ''started - with ‘the ‘outline of ‘the: research backgrounds -and
suppon systems, especially the fi nancnal suppon systcm in the Umled States: He then explained < the role - of ‘the
“Departiiént” of 'Iranspor(atlon and' the Federal’ nghway Adniinistation n undertakmg the ‘rescarches on the-ITS.
' He ‘described major- research® subjccls, suchas- Automated: nghWay Systcm, Advanced Travel Managemcnl and
* Advarced Comiricrcial Vehlcle System EERIEEEI TR IEREE L SRS E e f ettt

Argumg that thé foremost ‘task conccrnmg the IFS ‘was' 1o orgamze ‘the rﬂenls for‘the counlrysrdc, he: mdxcaled

‘the * futiire  direction. “Hé also ‘maintainéd’ that the"ITS would:iplay key rolet in’! ground lransporlatlon -of the’
twenty-fi st ccmury “Then; bé pomtéd bt thaf the researchers should work in: a way Whlch lhe poteﬁha] bencf t

"brohght ab()u( ‘by: thc latest: technologxes could px‘operly be’uuhzed for: the 1mprovement of national” mobxhty He_

stresscd 1hat ifi' ordef 167 élaborate’ the researéhes: i this fi e]d the obtamcd results should be 1mpiementcd eff c1cntly

~andéffectively with' the ‘close: cooperation between the US ard: Japan‘ R TR R

P ‘,




2.4 Task Group Review

2.4.1 PAVEMENT

2.4.1.1 Representative
U.S. side Charles J. Nemmers, Director, Office of Engineering Research atid Developmient, FHWA
Japan side Takuya Ikeda, Head, Pavement Division, PWRI

2.4.1.2 Objective
The objectives of this task group are ;
to examinc the factors which affect pavement performance
to cstablish the database of long tenin pavement performance
to revise current pavement design methods
and finally to cstablish a new 'design niethod of pavernicats:
In order to achieve objectives stated above, the US and Japan collaborate on studying;
long term pavement performance
dypamic response on pavcmcn(s by vchicle configurations

- asphalt”charactéristies "

2.4.1.3 Accomplishments in the past five years

The US and Japan have exchanged information mainly to follow up’ ‘the Stratégic nghway Research’ Program

(SHRP), which completed under the US initiative in 1992.

1) Initial data collected from 28 LTPP test sections in Japan were sent 1o the US 'in"order 16 eniry fo the-
mtegraled database a 'lransponallon Rescarch Board.

2) Mr. Nakamura, foimer héad of Paveémeit Dmswn, and' Mr Kiubo havé altcndcd International LT PP
Coordinators’ Annual Méétings'siace 1992 in'stéad of Diréétor ‘of Road Deépartment, who' have ‘béer ‘4n
LTPP intenational‘cSordinator of Jipan: *Me.Nakanura ‘atd Mr.Kubb'provided citrent information 6
Japan’s LT?P“'s'thdy. |

3) Thé US ptovided information 05"th‘é‘»‘S'UPERI}’AVB‘V'sys'témf”ﬁ'Aét:"b‘fdi:ig {0 thé advice by FHWA, -

. PWRI' purchased following ‘SUPERPAVE test facilities;
a) Bending Beam Rheometer |
b) Direct Tension Testing Machine
** ¢y Diariic Shedr Rbeoriiter # <1
o f"_f"’"’ : """d) PresSure Aging Véssel
o e) Gyratory Oompactor
: f) SHRP Shear Tester



2.4.1.4 Future Plan ‘
The US and Japan will exchange data and information on following items. |

a) Data on LTPP and result of the data analysis
b) Information on SUPERPAVE

¢) Accelerated pavement testing

2.4.1.5 Miscellancous

None

2.4.2 HIGHWAY BRIDGE

2.4.2.1 Representatives :
U.S. Side James D.Cooper, Chicf, Structures Division Office of Engineering R&D, FHWA.

Japan Side Kazuhiro Nishikawa, Head; Bridge Division, PWRI, MOC

2.4.2.2 Objective ' -
The objective of this Task Group is to understand the imponance of designing, constructing, and maintaining

highway bridges, and to exchange opinions about what efforts are necessary for with realizing the construction of

durable bridges and maintaining existing bridges, special emphasis on:

- 1)Design Methods of Durable Bridges ..
2)Wind Engineering
3)Inspection, Repair and Data Bank
4)Bridge Coating Materials
5)Concrete Protection o
6)Quélity Assurance chuiréments for.Improving the. Lohg Term Durability of Bridges
7)LeVel of Service Criteria for Bndgc Maintenance, Repair and Rchablhtahon TR
8)Repair and Retrofitting Technologies for. Substructual Bridge Elements and Componcnts

ety

Furthermore, the possibility of a US-Japan cooperative study is investigated. . . . . . . .

2.4.2.3 Accomplishments

1)Bridge Workshop B , ‘
The 1st MOC/FHWA Bridge Workshop amongst Govemment Representatwes wcm held and mfonnahon was

exchanged about the way of improving the long-term durability and repairing technique of _,:t{ng!ges; wind

enginecring; bridge management systems; and cotrosion protection systems.




The 2nd FHWA/MOC Bridge Workshop will be beld on October 28th, 1996 in the US.A., and subjects for

discussion are selected.

2)The interchange through the exchange of research engincers

Mr. Michael Britt from FHWA had stayed for around a year at PWRI and Honshu-Shikoku Bridge Authoritics.
Mr. Scnlafo Takagi from Construction Bureau of Tokyo Metropolitan: Government, who had stayed in the
US.A., visited FHWA, participated in the NHI Bridge Inspector’s Training Program and received certification.
He spreads the knowledge from the Bridge Inspector’'s Training Course as an instructor in Japan. In addition,

further opportunities of visiting each other were available, as Mr. Jun Murakoshi, a senior research enginecr of

PWRI, visited FHWA and exchanged information:

3)The Giving of Convenience

PWRI is giving convenience for an International Technology Scanning Team of FHWA, which is going to
visit Japan (13th:20th Oct:1996). To ‘coordinate Scanning Program, Mr. Stephan Gaj'from FHWA and Mr. John
- O’Neill visited PWRI on 20th Aug.: PWRI is helping with'schedule, contacts, and site visits.

4)Exchange of Information
‘From Japan to US. - :
- Wind Resistant Design Manual for Highway Bridges, List of Papers related to wind engineering in Japan,
etc.
From U.S. to Japan .
AASHTO LRFD Bridge Design Speciﬁcation, Textbook of Bridge Inspector’s Training Program, Report

on Deer Isle Bridge, Materials on Bri‘d'ge'Mavnagemc‘nt Systems.

2.4.2.4 Future Plan _
Since the systém of information exchange about: specific technical issues at FHWA/MOC Bridge Workshop is
important significantly important to both sides, the same approach should be continued in future. However, it is

" agreed at the 3rd FHWA/MOC Workshop' that 2 task: groups should act together, as many atiendees relate to

both task groups.

‘ 2,.4!2.5 ‘Miscellaneous

None

2.4.3 TUNNEL SAFETY-

2.4.3:1:Répréseﬂtative ) . ) - IRERTORRTE R AT L N S L ED R E PR P



‘U.S. side Anthony S. CasertaTunnel Enginecr Office of Enginecring, FHWA

Japan side Hideto Mashimo Head, Tunnel Division, PWRI

2.4.2.2 Objectives
“The objectives of the Task Group is to encourage the exchange of scientific information and technology

related to tunnel safety, tunnel ventilation and lighting.

2.4.2.3 Accomplishments of the past five years

1) The interchanges through the ‘exchange of engincer ¢
Akira Inokuma and Hideto Mashimo of the PWRI visited the US. to investigate the full-scale tunncl

cxperiments carricd out by FHWA using the Memorial Tunnel on an disused road tunnel. Views were exchanged
on the methods of the experiment, experiment cases, the measurement method, the smoke control system, and so
" forth.

At the same ‘time, they' investigated” the Windsor Tunnel, Located on ‘the border with Canada, and the
Caldecott Tunnel inSa’n Francisco. Views were exchanged about how vehicles carrying dangerous matérials were
controlied in the U.S. emergency facilities installed in tunnels, and the tunnel fire fighting system.

Similarly two U.S. engineers of a consulting firm in charge of full-scale tunnel fire experiments visited Japan
and investigated the Trans-Tokyo Bay Highway tunnel under construction. And views were exchanged on the
approach concerning the-design, ‘exccution and emergéncy facilitiés of tunnels” on-the’ Central ‘Arthery/Tunnel

Project in Boston with Japanese engineers in charge of tunnel disaster prevention.

2) The exchangé of ‘téchnical information® "1
(Japan —> U.S.)
* Installation Standards for Road Tunnel Emergency Facilities
* Fire experiment results which have been done in the full-scale tunnel
- +“Applicability of numefical analysis methods as a'techniqueto estifnate the behavior of smoke during fires in

T Ty S S e O S S T e e <l
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* tunnel
= v Counter beam lighting system as tunnel’entrance lighting facilities .«
* Unit emissions for sooty smoke from cars used for ventilation design

* Project of the 20d Tomei and Meishin Expressway

* Damages to road tunnels by Hyogok'en Nanbu Earthquake etc
(U.S.—> Japan)

* Fundamental concept of the installation of emergency facilities

* Full-scale fire experiments at Memorial Tunnel

* Outline of the Central Artery/Tunnel Project in Boston etc

et

s
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2.4.2.4 Future Plan
The fire test accomplished by FHWA is complete and FIIWA rescarch office docs not currently have a
rescarch program on tunnels or tunncl safety. In addition, both the U.S. and Japan have actively participated in
the: Permanent Intemational of Association of Road Congress(PYARC) and OECD on tunnel safety. So tunnel

safety task group will by dissolved as an arca covered by the workshop on advanced technology.

2.4.2.5 Miscellancous

None.

2.4.4 EARTHQUAKE ENGINEERING AND GEOTECIHNICAL ENGINEERING.

2.4.4.1 Representative
U.S. side James Cooper, Chicf, Structures Division Office of Engincering R&D, FHWA
Japan side Hisanori Otsuka, Head, Earthquake Engineering Division, PWRI

2.4.4.2 Objectives
The objectives of the Task Committee are-to encourage cooperative research and provide technology transfer
activitics in carthquake and geotechnical engineering. The T/C work could include planning workshops, exchange
of personne] and information exchange.
The scope of earthquake engineering will encompass studies in seismic design technology based on new
concepls, seismic evaluation and strengthening methods for existing road .structures, and new technology
/ ~developments including base isolation, active and hybrid control technology. .
- The- scope of geotechnical engineering will encompass studies on seismic design improvements for bridge
+ foundations and: ground, improvement technology, and development of repair methods for substructures. Bridge
- foundation elements such as piles, drilled shafts and spread footings are the key areas of research to obtain cost
. effective bridge foundations. Grognd)impm\(emcn:r technologies:such as reinforced soil, drainage, ground anchors,
soil nailing and geosynthetics will be investigated to.;_ievclop improved techniques for. preparing engineered earth

structures.

2.4.2.3 Accomplishments in the past five years

ce1) Exchange_ofr’esearch engineers .. .. ... - RIS S TR o

<+ 11 Dris Pbi]lip Yen,  research structural (cngigeersgf; .FHWA, stayed at Eanhquake Engincering Division, PWRI

~-from March:12 to' March 31, 1995 and studied the seismic design method of highway bridges in Japan. He also
participated in the International Workshop on Seismic Design of Bridges held at PWRI, Tsukuba Science City,

" Japan, onMarch, 13 and 14, 1995. He once. again stayed at, Earthquake Enginéepfng’ I?i_visfon,;_P_WRl on July,

PERTES & DL R B
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1996, participated in the shake table tests carried out under the cooperative research program and had discussions
about the results with us.

Dr. Hamid Ghasemi, research structural engineér of FHWA, stayed at Barthqirake Bagineering Division, PWRI
from February S to March 6, 1996, visited the Kobe arca and examined the structures damaged' by ‘the
Hyogo-ken Nanbu Earthquake. He also studied éarthquake protéctive systems for highway bridges in Japan.

Several Japanese researchers visited Turner Fairbank Highway Research Center to discuss issues related to

earthquake engincering.

2) Exchange of technical information
The following items were introdiiced and discusséd

*Design seismic force
*Evaluation of soil liquefaction
*Seismic design methods of RC/Steel columins ‘and foundations -
*Seismic design methods of long span bridges
*Seismic design using limit state design format in AASHTO specification
“*Revised version of Retiofilting Manual for Highway Bridges prt:parcd by FHWA

+FHWA training course
*HITEC bearing evaluation

3y Ci(')'k')'pe'rﬁli’w:,éz résearch program
A cooperative reseaich program o investigate’ the comparative seismic’ design of bridge columns: i the USA
aiid Yapan' téached" agrecment in‘the 3id workshop eld ‘i Septemiber 1994, The ‘puipose ‘of the- coopérative

'pr"ogfam' 'is -‘tb "éfﬂph‘ésiz‘e the" mﬁmar-u’wérs:a‘ndihg' ‘betwéen' both é'o‘u'nfn'e's ‘With’ fe‘ga‘rd: to-the ‘conce"pts‘: and’ the

*design. Based o1 this puipdse; comparative’ désign’of bridge ‘columns ubing U.S:"and Japan' s’pe‘dficatidns‘ was
" cafried oiit; Shaking tablé tests wéie ‘alsoconducted using PWRI testing fadilities o ‘examine the differences of

the ultimate strength and the ductility between US and Japan desigos.

2.4.4.4 Future Plan
The results obtained from the shake table tests of bridge column models' designed by US and Japan seismic

" specifications Wwill ‘bé éxamined- i defail. ‘Factors ‘and  philosophy’ whichi afféct” the ‘seismic safety: should be -
o 'rec0gmzed by both' countries. The n:cbgnmd phnlosdphy will be reflected in°the specnf‘ cations of: both’ counlnes,

if nécessary.
This TaskGroiip will- be* continued, : changing " the: 'name* to - *Earihquaké %Engideeiing‘ffTask“G,mjhp."
MOC/FHWA Earthquake Engineering Workshop will be held approximately once a year and the technical topics
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* will be exchanged at the workshop such as the revision of specifications, the evaluation method of seismic
strength of structures, the development of the seismic retrofit technology and the discussions about the idea how

to construct the highway with sufficient seismic safety.

2.4.4.5 Miscellancous
The first MOC/FHWA Bridge Workshop was held on May 9, 1994 in Nevada, Among geacral topics in bridge
engineering, earthquake issues related to repair and retrofit technologies for substructural bridge elements were

discussed. A second MOC/FHWA Bridge Workshop is planned for October 1996 in Buffalo, New York:

24.5 IVHS/ITS

2.4.5.1 Representative
U.S. side John MacGowan  Chief, IVHS Research Division, FHWA
Japan side Satoshi Ueda Head, Intelligent Transport Systems Division, PWRI

2.4.5.2 Objective
The objectives of the task group are enmcouragement of R&D, exchange of the information of the field
experiment results and the implementation of IVHS. |
In the first meeting, the'policy of the task group activity and the framework of cooperation were determined
and it was decided that IVHS/ITS activities concerned with the following items would be monitored.
* [VHS / ITS (US.), ARTS and VICS (Japan) project including some related individual projects.
% Key technologies such as sensing, cominunication; ‘vehicle control, etc. : '

* Key issues to be solved for implémeéntation and déployment of such hutnan factors, public acceptance, etc.

2.4.5.3 Accomplishments in the past five years
1) IVHS / ITS group meeting
The group meéting’ has beén ‘held thrée times since 1993. In these meetings, U.S. side presenited a current
situation of IVHS, details of cach system such as the electronic toll collection system;"a‘developmeni of driving
simulator and an overview of NAHSC. Japan side presented ‘a ‘current 'situation ‘of ARTS and VICS, a roll and
function of vehicle and ‘infrastructare in’AHS. © - ' o A
Through thésc preséntations, U.S: and Japan: exchanged information and ideas. -

'2)The intérchanges through the exchange of résearch’enginéer =~ =

In August 1995, Mr. Yokota, senior researcher of traffic engineering division of PWRI,: attended a training
+1“Eouisé’about- abstract ‘aid the current ténd ‘of ITS as 'an“interd for 6né ‘month. In ‘April 1996, Mr. Tokuyama,
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senior researcher in advanced transportation division of PWRI, went to USA as an international fellow to

conduct researches on ITS at FIIWA for one year. : . -

3) The Giving of Convenience

We made some study tours of several places concered with ITS. For example, in the 20d Group Meeting, we

- made a study tour of PATH in California. While in the 3rd Group Meeting, we had a trial run of AHS at PWRL.

2.4.5.4 Future Plan

ITS requires advanced technologics and therefore it is beneficial for both countrics to exchange information

and conduct cooperative rescarch on specific themes periodically.

For this rcason, we would like to suggest to continue fo hold the group meeting.

2.4.5.5 Misccllaneous

None.

2.4.6 ROAD TRAFFIC SAFETY

24.6.1 Reprcsentélive v ;
U.S. side Jeffery F. Paniat  Program Manager, Highway Safety Information Management, FHWA .
Japan side Takuya Seo. . . .- Head, Traffic Safety Divisi_on,'_Road Department, PWRI

2.4.6.2 Objective : v
The Objectives of the task group are {o:encourage research. and, analysis concerning the road traffic accidents

and to reflect in the implementation .of the most eﬁ"gcti_,ve‘sa,fcty,wunlcrmgasure. TR

2.4.6.3 Accomplishments in the past five years B N TR L
At the first workshop, the following topics are suggested.
-Current status and features of - traffic accidents and problems. concerning roads and traffic, further, . the: current
- policy against these problems. SOt e G et o M e
-ltems and\dctails,bf safety data:including accident, road traffic
-Policy and methodology for traffic safety countermeasumS and related technical standards. -, . .
-Effective methods for the collection and management of;lhc:sc,datq,,and, related new technologies .- ¢ ....-
-Individual methodologies and administrative system for traffic accident analysis and diagnosis such as
identification of black spots, selection of the mgst‘cfft;c(ive counlermeasure, égalysis of the effects of measures,
.. and in-depth accidént diagnosis . 5 L ot e e e shed L 0T e

- -The . outcome of traﬂjc,'accidenl analysis such ;_as;thg-rqlatipnship between. road -structure, status of traffic safety

~104—

AT a1 8, S

S L i e

AT Sy T

oo MR 2 sy i i

e

I e

L 2

M NSRS

R




facilities and traffic accidents
At the 2nd workshop, the U.S. side presented about basic rescarch for specifically of the problem by traffic
accident data basc and other four topics concerning above-mentioned problems. Especially, since the U.S. side
showed concera in development of road safe Information system (HSIS) very much, an examination was begun
in the dircction which is'compared with a system in development in Japan.
3rd times, Both the U.S. and Japan cxchanged information about the problems suggested at the 1st. And it was
agreed that several technologics for the wtilization of Geographic Information System (GIS) as a effective tool for
accident analysis might be a subject for -long term information exchange and it has a possibilitics of joint
rescarch.
4th times, since prototype accident analysis system using GIS was' developed 'in' PWRI, an introduction was
made, and we discussed about it. In this times, we exchanged- application software of this system, but in order to
differcnce of your computer from ours, it couldn’t run. Thereafter we exchanged new version application.
Outline of the prototype sysiem created at PWRI
GIS software used ARC/INFO '
Map data used - 1994 Digital Road Map (DRM) of the Tohoku region issued by the Japan Digital
Road Mapping Association
Accident data used - Personal injury and fatal accidents which occurred from 1988-94 on national roads
administercd by the Construction Ministry
Basic display items  Roads (classified by administrative agency), water bodies; railroads, administrative
Basic operational items Function to change perspective, zoom function, setting of display items, calculus per
census session
Database operational items Select, Projection, Sort, Count, Merge, Join, Define Table Items
Sample Analysis’s R T PRI TSI YT
1) Circumstances involved in pedéstiian and bicycle accidents related 1o distance from
a train station.
2) Differences in accident ratio and density related to distance between neighbouring
intersections
~3) Differences in ‘accident ratio related to classificalion of structural standard on Road
Structure Ordinance
4) Accident ratio classed by measured traffic quantities and planned traffic quantities.
i -5) Accident-ratio*classed by radius of curve section and slope .
6) Differences in accident ratio related to existence of central reserve

7) Display of high risk link.
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2.4.6.4 Future plan
Both U.S!:and Japan recognize commonly that it is important to collect accident data, to analyze them, and to

enforce cffective colntermeasures based on-analysis.

In the future; both the U.S. and Japan will work to.1) conduct long-term exchanges of information on analytical
methods using GIS/HSIS and their results, 2) perform- comparative analyses which- take into account the
differences in traffic ‘environments between the:two countries, by information exchange on.various types of

- analytical résults.
At the PWRI, we are considering the following types of analyses using GIS:
a. Analyses related to data on demographics, etc., collected on a community basis.
- +(e.g. relationship between elderly population-and numbers of elderly people involved in accidents, etc.)
- b. Adalyses relatéd to représentational data for climate, etc., observed in'mesh units. - -
-~ (e.g; accidents which occur during precipitation- events, Jand use and accidents, etc:). -
¢. Combined analyses on traffic distribution models. * "+ ¢
(c.g., effects on traffic safety when TDM is in effect)
" idiAnalysés regarding the: relationship: betweén the: oécurrence: of ‘accidents and differences in-road. -
networks in cities and suburban areas. Y R R '
¢. Thi¢ éffect(s)'that ‘differences betweén’concepts during the: planning/design of roads and- actval’ traffic

tep 0
f

conditions have on accidents.

. £ The-effect(s) of: buildihg networks for bicycle and pedestrian, - F -, “fu b
g. Analysis fegarding the relationship bétween accidents and the. collection of data on intersection
RETT Céﬂﬁg\lfﬂﬁ()ﬁis. ST 1 Y AT EE RN ML Loaer et oo tann D ot Lo o

And screen displays, operaiing systems, etc. are to be fmpmved to made analytical results easier to understand
by mutual exchanges'of Software:’ i .27t - IR SULILEL R L

Besides, it ' was agreed to promote information cxchaﬁgcs oh the following items: R R SN LTI
i 1):Péliéy, countermeastires and related:technical ‘standards for the roadftrafﬁc“s"aféty.

2) Methodologics and accomplishments of the individual accident analy'éis such as identification of bla;i:k spots,
~ selection of most effedtive countermeasuie,’ analysis on the: effect of countérineasure and cost/benefit

FE RIS MR

analysis.
©"* 3)'Road structure, safety countermeasures and-technical standards for the viilnerable road users such
as pedestrians, bicyclists, handicapped people. v T S R T
rt Duapdny Biin 0 g b e B s s sl o i
The above térms are very Beneficial,'toimpr‘d\rcme'ni of traffic safety- measures of:both countries.

[IRTISR RN B SIS FLPS Ty Tiitec

et A
DR e

2.4.6.5 Miscc]lahcous ,

None
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2.4.7 ROAD ENVIRONMENT
2:4.7.1 Representatives
- ‘US.side: - Mr: Robert E. Armstrong,
- Senior Noise Specialist, Office of Environment and Planning, FHWA
Japan side Mt. Hirofumi Ohpishi Head, Traffic Environment Division, PWRI

2.4.7.2 Objective

The objective of the task group is to improve the knowledge and understanding of highway traffic noise
impacts on adjacent areas as well as the highway-related impacts on air quality. This will center on analysis and

abatement procedures and will result in a cooperative exchange of technology and information.

24.1.3 Accomplishments in the past five years
1) Personnel Exchange :
Dr. Meiarashi, senior reséarcher of: PWRI, visited Turner-Fairbank Highway Research: Center, FHIWA on 14
July 1995 and discussed his work in the porous elastic road surface research with several research engincers at
the Center. Dr. Meinr‘nshi have started working at the Center since September 1996. His research in the US is

#+ relatéd to the road traffic noise and will continue for a yéar. - ..

InfOrmation Exchange
. The following presentation and exchange of information were made.
. Cnrrenl status of highWaerelaied noise and air quality activities in each country
SR ng,hWay Traffic Noise. in the:United Stales = Problém and Response . ... -7
« The: Ptcscnl Staté of thc ‘Environment alongside the Roads and. the Introduction of the Recent Road. .
g ~Env1r0ninent Rescarches im Japan. -« i s toss -t :
£ Recent-Enamplc of New Techinology Regarding: Nois¢ Abatement Measures in Japan .
 +'The EnvitSnmental Process in the United States’. «. - .. e
+ Archaeology and Historic Prescrvation in the United States
i srf“-%Higrh'w:"cy"Traﬂi»chniscnin the Ugited'States '« =1 ¢ .t s ST o
+ Road Eavironment P&li’cy‘and:'feéhnical,:D'e_velopme'nl-inf’Japan:-: Cobmieg
54 '5F;fiWA?Rc§éar¢h* Plan on ::Roéd Eovitopment': v S owiiae i o
sie e E.nvn'onment Policy: Trend '6f Constriction Projects’ in Japan [ RN TA U
TR Evaluahon of Noise’ deucuon Efféct by: New: Noise Barriers -

LA Usmg Transparent Barriers i ¢ o notivinig, o T
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2.4.7.4 Future Plan

In the last five years, this task group has exchanged a lot of information on the researches conducted by
FHIWA and PWRYI, especially on the road traffic noise. Adding to this, the group should continue the exchange
of information and technology regarding the: environment. impact assessment including the strategic environment

assessment, air quality ‘and natural’environment related to roads.

2.4.7.5Miscellancous

: None

2.4.8 TRANSPORTATION DEMAND MANAGEMENT

2.4.8.1 Representative
US Side: Mr. John Berg ‘ Office of Policy, FHWA
Japan Side: - “YAMADA; Harutoshi, - Head, Traffic Enginééring Division,s PWRI
2.4.8.2 Objective -
The objectives of this task group are to review the present statés of transportation demand management in both
countries and to investigate effective and efficient ways to implement TDM measures by exchanging information

and cxperiences concerned. _ N A

2.4.8.3 Accomplishments in fhé'past=ﬁve"yeérs SRR

Transportation Deémand Managemeit- Vwas-"hétv-'iﬂclu‘dcdf in -the ‘cooperative -activiti¢s - in -the. Implementing
Arrangeiment ‘signéd ;in ‘May ' 1992. Howéx"c'r,:*both‘ countriés- havé -agreed  to- add - Transportation :Demand
Managemem (TDM) to the cooperative activities at‘ the sé'éond workshop helde’in'ithékU.S. in October 1993. Since
then, both countries have'ekchanged"iﬂfomi‘é‘tion on Transportation Demand Management.

Through the information ‘cx‘change; we have recognized. that' there-are :some differcnices-in:the objectives and
measures between both countries. A AN R :

With respect to the objectives of TD_M measures; ii is almost: only- objéd.iv._e;to:r‘elieveé(riﬂiq;i,co_ngestion, in
Japan . In contrast, reducing air pollution is attached an fg‘rpdtcr'impor{ancct‘in";‘thé ISt s it st Lol -

As concerns TDM measures, the réeduction of single o¢cupancy-'\ichi‘cl§s-‘i's‘~pursuédf’in" the:;U.S/ and high
occupancy vehicle lanes are widely implemented. In-addition;’ incentives- fm‘ HOVs and systemahc promotion of
"HOVs are adopted. In Japan, preferential treatments for pubhc iransits, lnke bus dedicated lancs and: park-and ride

facilities, are rather common. Moreover, public aulhonhes are conduct;ng a camp:ugn;agamst commuling mps by

a passenger car.
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2.4.8.4 Future Plan

Various pilot projects are now underway in both countries and it will be very uscful to exchange findings and

experiences of these projects.

On the other hand, what we call *modal mix* policy is altracting wider attention in Japan. Further, an

intermodal policy is drawing attention in the U.S,, too,

Accordingly, we would like to suggest 1o, establish a new task group that deals with comprehensive traffic

planing that includes TDM measures and an intermodal policy as an important part.

2.4.8.5 Miscellaneous

None.



2.5 Closing Ceremony

Mr. Sakamioto sumifhdrized the two-day:worksbop and expressed *his hope that the 'two “couniries would
vigorously cooperate to produce more results under "Implementing Arrangement”. o
" Mr. Betsold #¢ported that the exténision of "Implementing Arringement” had reached agréement, Which would be
sealed in October this year in the United States. Thanking ‘the ¢lose’ cooperation, he said the cxtension of ‘such
collaboration  activities fof the hext six:years Was an’escoliraging indication, and expressed bis hope for' the future

R R T
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4.Annex
4.1 Road Administration in Japan
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"Road Administration in Japan"

1. Transitions in Road and Traffic
Conditions and their Current Situations
1) Current Situations Surrounding Road Construction

2) Problems in Road Construction

2. New Road Planning

1) Promotion of ITS Implementation

2) PrbmotiOn of Countermeasures against Earthquakes and
Other Natural Disasters | .

3) Meashres for Better Roadside Environments

4) Toward the New Road Project

Hiroshi_ Osame
Director of Road Environment Enhancement Division

- Ministry of Construction
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1. Transitions in Road and Traffic

Conditions and their Current Situations

1) Current Situations Surrounding Road Construction

Roads are the most basic social infrastructure and are responsxble for the transport of
people and goods as required for peoples ‘lives and ‘economic’ activities. Roads
can also be positioned as invaluable space for the accommodation of life lines and
communication facilities, for favorable urban district formation, for disaster
prevention and for good environment formation. Roads can thus provide social
space to sustain people’ llVCS and serve as a system to support the whole somety

(1) Era when almost everyone has a dnvers Ticense
« Most people have their drivers'licenses and own cars. .

1955 | 1993
Number of people who have a driver's hccnse ;
(10 thousand people) ST R 378 St 6’569 : 174 tnes
Number of cars owned by people :
(10 thousand CarS) 92 6,323 68.7 times
Amount of traffic (100 million cars-km) ‘ 121 6,838 |56.4 times

(2) Daily llfe
Roads play a major role in various aspects of peoples llves They are used for

transportmg grocenes and dally neoessmes travelmg and lelsure actlvmes and for

the emergency activities of ambulances and fire éngines. ' :
[Contribution rates of cars as a means of txanspomng major 1tems (1993)]

Vegetables and fruis (etfuce and mbbage, etc) and daily necessites (books clothing, personal 1tems) | 99 9%

Marine products (fresh and dried fish, etc:) - Dl it n 99 8%

- Because roads are the only means of txansportatlon available over the entire 24-

hour day, they are indispensable to our lives.

3 Transport of passengers and freight
Due to the acceleration of motorization, cars now account for over half the
domestic transport (passengers and frénght)

- [Transmons m contnbutxon rates (%) m clomestnc transport]
| Passcnger transport (pcople-km) o Frcxght transpoxt (t-km)
Cors | Railroad!|: Airtines ;|1 ars | F55iag | Railroad
1955 17 | 82 | o1 | 12 | 36 53
1993 66 | 30 4 51 44 5
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(4) Space functions of roads

Since roads are the most basic public space, it is necessary to secure adequate space
for functions, such as urban district formation, disaster prevention, good
environment formation, and accommodation of public service facilities (gas 90%,
waterworks and sewerage 100%), .

[Punctions of roads]

Space functions

Formation of cities'

.| Connection between key

infotiation, ete. : -

Urban-district framework, points in cities
formation Formatxon of blocks Land division
1 L (S (A ' N SR :
Prevention of Prevention of spreading fire
. .- | spreading fire For refuge at the time of
Disaster prevention | Place of refuge | disaster
space Rescue and fire Providing passage ways
B ,ﬁghtmg activities, etc.| and activity space for
: ambulances and fire engines
Cushlonmg | Cushioning air pollution
Amemty ‘| and noise, etc.
. B Providing scenic view, and
| Environmental | - | symbolic space for cities
space ,Space for people s | and local areas
friendly exchange Space for gathering and
Tree plantmg space relaxing
ete. | Tree planting space in cities
‘ jAecomniodatnon of Accommodation of parking
, .. | public transportatlon lots, and subway lines
| Accommodation . - | facilities . . . . Accommodation of
space 'Accommodatlon of electricity, gas, waterworks
lifelines and sewerage facilities
Space for Accommodation of optical

(Kmds of roads and: thenr adxmmstratlon)

~ﬁber, phone lmes, etc.

Kinds of roads E"éﬁi—’vdxi% mac?ﬁlf © Administrator
National exprcsSways 5,677 Japan Hnghway Public Corp
Ordm Desngnated sectlons A 21 197 «*i| Minister of Constructlon
n?g:ds Non-demgnated sectxons N 32 105 o Govemors, May_ors _of deslgnated cities
Prefectiral toads 123,877 | Préfectires, 'Des;ighated cities
Mumcxpal town and v1llage roads| . 953,000 S Mumcnpalmes, towns and vxllages

S ST T

(Extended roads in service as of Apnl 1 1994)

] AY“IV{,';;»‘A' + ,:-":“.‘ i ‘
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2) Problems in Road Construction

(1) Backups
+ Loss caused by traffic backiips, which airiounts to 12 trillion yen per year and 50

hours per person, has become an major obstacle limiting economic and social

activities in our country.
* Provision of road networks that contribute to smoother traffic and more effective

use of existing facilities are essential,

The 3 loop and 9 radial road network in the Tokyo Metropolitan area
Tohoku Exp.

Tsukuba City

Moetro, olitén
Intercty Exp. K
Contor Curoulat; Routo 0‘0 , ’ 5 Tokyo-Galkan Exp.
Chuo EXD . - ngashl Kanto Exp
: - Mito Route

Higashi Kanto Exp.
Tateyama ‘Route

: lllll-"‘.
Trans—Tokyo Bay Highway

- : ' ~..
Third—Keihin Exp. """ Tokyo Bay Shore Highway

(2) Enwronment
Backups due to the concentration of trafﬁc have become a main cause of air

pollution and noise.
+ Comprehensive countermeasures including provision of road netwonks such as

construction of bypass and loop roads for effective dlspersmn of traffic to'solve
backups, and city planning are necessary. -

(3) Disaster prevention : ' :
+ The Great Hanshin Earthquake caused serious damage to stmctures such as

OVerpasses and hfelm&s, and greatly affected road tmfﬁc and economxcal acnvmcs'

in our ¢ountry.

* The Toyohama Tunnel cave- m accident: reminded us of the i 1mportance of dlsaster_

preventnon for trunk roads.

- As méashrers towrd safer and more secured national land planning and local aréa

planning, provision and'teififorcement of road networks and improvement in road
information and administration systems are considered necessary

~198~
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(4) Promotion in the use of information
* ITS (Intelligent Transport Systems) which aim at creating a harmony between
safe, smooth and comfortable traveling and the environment, by integrating
people, cars and roads together to support drivers, utilizing information and
communication technology to cope with traffic backups and environmental
problems, etc., arc to be implemented.
* For promotion of optical fiber networks, electric cable utility tunnels are to be
prepared for their accommodation space.

(5) New technology development
+ Toward the 21st century, the development and application of new technology is
indispensable to cope with new policy issues, such as improvements in user
services, construction of better environments, and the creation of disaster-proof
road space, etc. :

- Development of new technology adopted from different fields or border fields for
technical tie-ups, such as ITS (Intelligent Transport Systems), new distribution
systems, low-concentration denitration technology, and advanced quake-proof
technology, is necessary.

+ Growth of new industries will be supponed by promoting the development of
these new technologies.

(6) Traffic safety
- The number of people killed in trafﬁc accidents ‘exceeded 10,000 for the 8th

consecutive year since 1988.
+ Comprehensive countermeasures, including the construction of safer roads,. such
as roads used exclusively by cars, bypass and loop roads, and the consideration of
- safety measures along with traffic regulations for areas where accidents frequently
occur, are essential.

Transitions in the number of peoplekllledmtraffic accidents

Person

15,000 frecie

10,000

20,000 o

16765 A (‘10) -

At anifadn s

.............

TR ¥ 'és ey 19

123~

Accident Ratios: National Expressways vs. Other Roads
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(7) Support for 1mprovement in public service facilities and large-scale
projects f ' :

< Support for larg‘é—Scale projects, such as the construction of an airport, a harbor,
and" a Shinkansen' line, and: promotion of road construction for public service
facilities, such as houses, schools, welfare, cultural and medical facilities, as well
as parks, to improve convenience.
[Support for large-scale projects and road construction]

Y amagata Shinkansen
Applied project (originally) Approx. 27.3 billion yen
Related road construction costs (ongma]ly) Approx. 173 billion yen
(6.3 times)
Kansai‘Mtémaﬁoﬂal'Aﬁ;poﬁ |
Applied project Approx. 1,400 billion yen
Related road construction costs Approx. 2,400 billion yen

(1.7 times)

(8 Actlvatlon of local areas - :
+ While the movements of people. and commodities have been more activated, and
competition among ¢ities and local regions have been intensified, it is necessary
for each area, including mountainous regions, to be developed in fair competition,
displaying each area's unique character.

- To set the minimum conditions for competition among various areas, maintenance
of basic roads, incliiding high-standard trunk roads, is needed. ’

(9 Low construction‘levels

+ The current situation of road construction is as follows: - ‘
Afriong national and preféctural roads, which total approximately 180,000 km, the
sections where smooth traveling is possible (the sections wher¢ road construction
was completed) axnounts to 49.7%
Sections of roads with four or more lanes: 5 0%

Narrow sections where large-sized vehicles cannot pass smoothly: 33.5 %

* For sidewalks, a total of approxunately 260,000 km needs to be extended
however, only 46% of that number has been completed

* The percentages of total road area comparmg urban dlStrlCtS m different localmes
Washmgton DC. 25 O%, Pans 20 O%, London 16. 6%

Tokyo special wards4 13. 6%, Nngata mty 11 2%, Kumamoto city: 9, 3%
* The level of expressway constructnon completed i m Japan is approxnmately half
that of America and countries m ‘Europe.




2. New Road Planning

1) Promotion of ITS Implementation

1. Outline of ITS

* ITS refers to a generic name for new transport systems which are created by
utilizing the latest information and communication technology, etc., for the
purpose of decreasing backups and traffic accidents, and improving users'
convenience, '
* The research and development and implementation of ITS are in progress
according to the following nine areas of development.

.Application of advanced navigation systems
R utikzing VICS
giecton. Tou Colectron Systems I - Non-stop fee collection system at toligates

3 Asssiance for Sate Drwing ' :Rﬂg’:":’am'"g“"dama"’d diving uliizing

Adiarces in g a'm Systems

TS : Opt mazation of Trathic r-.'raﬂ.a‘gemém :Route guidance, signal control, ete.
: . T .Management of spedial vehiclas, provision of
- = " SLiprey ~t "
Developmenl ‘ ! ng Eftcency in Read Traffic Maragemen ‘Information regards age regulations, elc.
Arees - |- e rtfor Publ.¢ Transport B Providing Information régarding public transport

‘operations, elc.
7 Increasing Efticiency in CVO _ :gmef%'fﬁ\cggmggageme"" continuous

6 Support for Pedestrians . ll: Rolits and facility guidance for pedestrians, etc.

¢ Support for Emergency Vehicle Operations Qf“;“’s";g;;“g'gemy;fs:ﬁ:;d notification

Nine Areas of Development for ITS

2. ITS operation in Japan

(DPromotion Organization
* In Japan, the Mmlstry of Construction, the National Police Agency; the Ministry
of Interiiational Tradeé and Industry, the Mmlstry of Transport and the Ministry of
Posts and Teléconriiunications have cooperatcd for ITS promotlon

: : Advanced. Informatxon :
and 'I‘elecommumcahons Society Promotion Headquarters
(Dlrector ane Mlmster)

Inter-mmistenal Council
The Mmrstry of Construction, the National Pofice Agency,
the Ministry of Interniational Trade and Industry,
the Ministry of Transport and the anstry of Posts and Teleoonunumcauons

@ Promotion Policy Dl '
February, 1995 | Basic Guidellna fOr Information Téchnology |
OThegovenmmdeddeduponaanSpmmﬁonpow :

August, 1995 .. [ Basic Guidelinés for TS |

“OThe bufninlstﬂéséndtheméagéncymentionedabévedecideduponthe nine areas
of development that comprisé the basic siructural elements of ITS. :

Ju]y, 1996 |Comprehehsive Plan for ITS Japan|

. Olfls an ITS masiér plan for 20 years hence,
which stated user services and development plans,
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@ Goals for ITS development stated in the Comprehensive Plan

* In Japan, goals for ITS development are set so that academic, industrial and

governmental parties can direct their efforts toward promoting ITS.

ITSDevelopment Plan |~ 1995 2000 - 2008 " 2010

2015

1. Advancesh -
navigation systems

2, Electronlc toll
collection systems

3. Assistance for
safe drlving

4. Optimlzation of
traffic management

5. Increasln? efﬂciency in
foad trafflc manegement

6. Support for publlc
transport

7. Increasing efficiency
in GVO ‘ ,

8. Suppon for pedestrians

9. Support for emergency
vehicle operalions - -

[CBSNGH - ‘Rosvarch & Covelopment

3. Major ITS operations by the Muustry of Construction ..

(D Infrastructure construction for VICS (Vehicle: Infomiatmrt and

Communication System)

+ This | is a system that provndes drlvers w1th real tlme road trafﬁc mformatlon, such
as backup s1tuat10ns and road. regulatlons due fo construction, utilizing. road

beacons and FM multlplex broadcasts
 Its service began in April, 1996 in the Tokyo Metmpolltan area, etc.
* Aiming at early natiohwide deVelopment r‘ﬁajor f

silitiés ieeded £6f the system

such as beacons, shall be prepared on expressways nationwide during ﬁscal 1996.

i
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@ Test operation of ETC (Electronic Toll Collection Systems)
* Payment! of feé is’ automatically done by 'com'municatioh' between the road and
cars, enabling non-stop passage at tollgates on toll roads. -

* The test operation begins in fiscal 1996, aiming at practical use startmg in fiscal
1998.




2) Promotion of Countermeasures against Earthquakes
and Other Natural Dlsasters

(1) Background
In the light of the Great Hanshin Earthquake and the Toyohama Tunnel collapse
accident, there is now increased demand for realization of a society in which people
can live in safety and security. In the field of road administration, too, there is a
need to deal with such events as part of building a safe and secure national land.
Table: Selected examples of large-scale road disasters in recent years

Great Hanshin Barthquake Toyohama Tunnel collapse
Date & time At about 5:46 AM,January 17, 1995 _At about 8:10 AM, February 10, 1996
Numberofdeaths | . . 6,308 20
Missing persons 2 _ —_
No. of injured : .. 38495 . . —

Damage amount About ¥6(X) biilion (only md—rclzled damage) S—

: Immedlalely aftertheearux;uake, 36 road | * The entrance to Toyahama Tunne! on
| sections of 27 routes weke closed. Kodaua«cho side was crushed by falling
transportation, etc. | Ashiya cities” (Hanshin - Exprcssway and | + The road traffic' was suspended along
national road Route 43), the traffic volume | national road Route 229 between Yonch:
afier the eaquuake was cut to about 30% | Toyohama and Kodaira-cho Oki-machi. ‘An
compared to the prew(ms volume. old road was used to bypass the accident site.

. Main measures

Developing wide-area network of
P e !ha go:‘s{'r;ﬁelc;n ‘oge - lrubn:(‘ i?tad. ll‘r;-! ol'\tfe conslderallon to
roa ontr o : ubstitute and mu
[ esggrl:gm f;??.’;rﬁs a social | developm?lm ?,' & national tand _[ g'lmprovlng access 0ads o key
:‘;',ﬁ&':‘ at s stiong egains! transportation bases such as alrporh
-~ — | _and harbors. ]
: LI Y L LN Dwolopfng?oadnlot.morooncy
| Dovaloping a life zone which _l Dov?loplno rordﬂngworks that] [ | traneport;
provides safely. are strong against disasters. || Promoll'r;g m.:duuru for de'éulor o
Promoti ‘prevention resistance fo
: conslructm’n . R i oanhcp-k
i} of.roads for{ | - : L b e e Dovoibplng ‘foad space a's u < |* Preparing ovucualion foutes and:
nml“g": Erlxd H dluster prevemlon luncﬂon disaster prevention zones.
, ona : - STYITERY . i ;s | Promoting land ldiuﬂmonl programs
' “‘"Lé'm‘:};?” 17 £t L ! Improving the a-fal Tavel o -nd urban redeveiopment programs.
natural | p'zz""’ebg;':ﬂ#;bﬁ“s:":f; ::,2?1” | | | urban areas where there is & and promoting disaster .
disasters. i tho timb of a disustar " T h?&g‘;"“""‘""“ of wooden. | | Efoln ! n sately iress thal serve a3
| proven ion actlvny
. o Lin tho roglon
vlng ihe “““’y ““d . AI——‘- nocomm tion m's or Mc'l.lnn‘:r;
—{ m‘ﬂb""y of it lines. (utity tunnel, electrical lines tunnel,:
L e, e e e
Implementing overall lmpodlon of
Develoring systems lh - tond disastor pievention.
- prevent dangers beforohand Prepadng road manags mh
| | system that enhances safely. Mm::':&%ﬂ:f‘ 'h.l can handie
V - Close parinership wih '°°“ . Making active use of road disaster
comml'ﬂ:t.y f:';tdonu and T puvomlon monltor system, etc.
qudm: System of measures relaled lo prevention of road disasters and earthquakes
(2) Details of the measures

(D Securing safety asa soclal econonuc system
In order to bunld a natlonal land structune which is strong against disasters:

a; Efforts must be made o develop hxgh—standard trunk roads, neglonal high: standard_
roads, étc., wnth suff1c1ent consnderatnon gwen to substltute and multlplex
characteristics. ; - L e '

b. There is a need to develop road th __ -wﬂl strengthen access to maJor dlStI‘lbUtlon

bases such’ as aitports and harbors 'etc |




@Developing a life zone which provides safety

a. It is necessary to develop disaster prevention measures to deal with slopes, and
measures against carthquakes for bridges, etc., so as to secure roads for emergency
transport for rescue and relief, fire ﬁghtmg, emergency restoration work, etc.

b. Based upon the results of the emergency mspectron that was carried out for slopes
around tunnel entrances, etc, in the country after the Toyohama Tunnel collapse

accident, the necessary countérmeasures will be compléted by 1998.

Table: Result of the urgent inspection on tunnel entrances and other places (as of the
end of June 1996) (unit: _ Spot)

What to do Tunnel | Rock lining Total
@ Immcdiatc measures are needed. ‘ 367 179 546
@ Thorough inspection is needed to
decide if countermeasures are 481 . 227 708
necessary.
@ Careful watch is to be continued for
the time being through ordinary or 830 307 1137

regular checks.

Total : 2170 - 884 1 3054

¢. With regard to the 27,900 bridges where there is a high leve! of urgency, main
projects to reinforce bridges against earthquake damage will be completed by 1997.

(unit: _Pjers, 100 million yen)

i 1501007 Piors veintored | Brom T ot

. the three-year project : Be

Total . | 27,900 , 12,000 | 7,400 | 1,737
Ordinary roads | - 6,100 4400 | 1,700 246
Tollroads | - 21,800 17600 | 9100 1,491

* The budget for ordmary roads were secured largelv because of the supplementary
budget in ﬁscal 1995.

@Developmg urban areas. where people can hve wrth safety even at
the time of a disaster

a. In those urban areas that are hrghly vulnerable such as areas with a hlgh
concentratron of wooden houses, programs for land adjustment and programs for
urban redevelopment will be promoted SO as to eliminate the sources ‘of risks. The
work will be carned forward to develop drsaster prevention safety areas as bases
for dlsaster preventlon and rehef actrvrtles. ! :

b. In‘order to secure such vrtal lrfelmes as electncrty, telephone and gas the network
plans for developmg utllrty tunnels and electncal line tunnels erl ‘be carried out
on a prrontnzed basrs. '

@Devel()pmgaroadmanagementsystemthatenhancessafety “

a. In order to prevent occurrence of accidents, road information systems will be built
which can detect any indication or sign of an accident beforehand, gather information
qurckly at the time of an accident, and transmit such information to concerned
agencies and provide information to road users. Also, a support system using GIS for

 transport of vehicles for disaster restoration work, etc., will be developed.
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3) Promotion of Road Environment Improvement Measures (Measures
for Betler Roadside Environments)

(1) Outline
For the creation of a better road environment, appropriate measures will be
collectively promoted according to the actual condition of each area, from these
four viewpoints; "global environment," "natural environment,” "social
environment" and "living environment.”

(2) Preservation of the global environment

( To prevent warming of the earth, we will try to reduce the amount of carbon
dioxide exhaust from automobiles by road network construction to solve backups
and efforts towards a realization of the proper use of cars,

(@ For effective use of resources, recycling of asphalt paving material is promoted.
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(3) Preservation of the natural environment
(® Considering the preservation of nature and the ecosystem, it is necessary to
create a rich and comforting beautiful environment.

(@ For this purpose, promotion of trec planting in road space and the construction of
an "eco-road," for which road structure and construction methods are devised in
such a way so that they harmonize with the natural environment and nature is
regenerated, are considered.

(Eco-road: A road that takes the natural environment into consideration by adopting
a tunnel or bridge system and reducing areas of cutting and banking)

@ Also, creation of a habitat for various creatures, utilizing open space, such as
SA, PA, etc., is promoted.
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(4) Preservation of the social environment

(DThe creation of a rich and comfortable living space
and local culture, as well as handing down local
historical culture to posterity are considered
necessaty. '

(DFor this reason, the governient has designated roads
with particularly important historical and cultural
values for the "historical national road maintenance
project,” and oversees their maintenance, presetvation
and application,

(®Enhanced scenic views by ‘burying electric: wire in
the ground, and tree planting along roads are also
promoted.

(5) Preservation of the living environment
(DDue to the concentration of automobile traffic and backups accompanied with 1t,
air pollution and noise situation on roadsides are still serious.

@To promote countermeasures agamst the' noise problem in sections where road
traffic noise is remarkable, the followmg road structural measures will be
implemented for 5- years between the years of 1996 and 2000

a. Laying out low-noise pavements :

b. Construction of sound-proof- bamers

c. Construction of envirénmental facilities zones

d. Construction of road networks etc.

@For the creatlon of a better roadsxde envnronment and cnty plannmg combmed a
part1a1 revrslon, mcludmg an expans10n of support measures such as the

mamtenanee of trank road srdes (Road Srde Law).

@Toward ehminatmg exhaust fumes, constmctlon of road networks and mulu-f
modal measures are promoted B

®The 3-year road environment technology development plan has been decided to
promote technological developments to reduce noise and air. pollutlon, as well as
vibration, and to address scenic view issues, :
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4) Toward the New Road Project

(1) Outline of the 11th 5-year Plan for Highway Construction
In response to the national call for better road facilities, the 11th 5-year Plan for
Highway Constructlon was drawn up in May 1993 to improve Japan's road
conditions, and under this plan each project is going forward.

Basic direction for road construction (s‘ystem chart)

- Major projects

more convenient life

Promoton "’omouﬁu‘s\ymuw
{

of iansportstion
flome W:mmam

|

Réad construction to-

safer ite

support comfortable life ||

I

Road construction for -

more comfortabie life

'| Road construction to

| vitalize local activities

I

[

Harmony with nature -

: Cméﬁoriattd_
maintenance

| e environment




(2) Regarding the planning of the new road project
For consideration of the "new road pro;ect" which will begin in fiscal 1998,
opinions of people from various fields should be taken into account, the same as
the time the 5-year Plan for Highway Construction in the past was decided upon.
For that reason, discussions at meetings of the Road Council's Basic Policy
Section are being held.

Also, employing the PI (Public Involvement) method, opinions from people in
various fields and social classes are widely heard.

Currently, opinions are aggresswely and actlvcly collected through the Internet and
local social gathermgs etc

(3) Kickoff report
D Selection of topics
‘Twelve important topics to be discussed whlle considering the new road project
have been selected and are listed as below. For each topic, 3 to 6 expected
opinions"ane presented in the kickoff report. We are expecting that people will
express their opinions freely.
—— Important topies selected:

(1) The relation between our lives and roads (7) Information and communication lechnology and traffic
(2) Solution o backups © () Meusage of national land and arrangement by furction
(3) Urban districts and toad planning - (9) Local ‘am planning and living services

(4) The living environment and convenience (10) Expressway fees and road construction

(5) Providing for traffic safety (1) The usage of road space

(6) Road planning and agreement fofmation (12) Role allotient between private and administrative sectors

@ The situation regarding the collection of opinions and suggestions

~ In'about two months from late May to the end of July, we received approximately
30,000 opinions and suggestions,
After being collected and analyzed by the end of October, a report will be made to
the Road Council, etc. to be used as a base for the new road project.
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September 3, 1996

Robert J. Betsold

Associate Administrator for Research and Development
Federal Highway Administration

U.S. Department of Transportation

Fifth U.S. Japan Workshop on Advanced TechnOIOgy in Highway
Engineering
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Driving Forces Behind Current U.S. Transportation Legislation and the Progress Toward ISTEA Il

Ryl SRR,
G

Intr'oductpion

* Heré in Japan, teaisa favored beverage In the United States; the TEA is an
acronym for our Transportatron Efﬁcrency Act. We are currently evaluating
what has happened as a result of the. 1991 Intermodal Surface Transportation
Efficiency Act also known as ISTEA. ISTEA sef the coufsé for transportation
management planning and finance in the early and mid 1990's. IS’ I‘EA IT will set

the course for our entry mto the 21st century

AR Mo g

v s emnie R AT

The development of ISTEA mcluded a vanety of new players Publrc involvement
is a critical component to transportatlon planning. In addition to the public, ISTEA
mvolved other groups: who are not in the so-called “transpOrtatron” business, but
in the businéss of transportatlon ‘Environmental groups-caine to the table as. well
as many more local jurisdictions. - Transportatlon became a means to the end, a
means to megt broader Socretal needs and concems ‘1 belleve you recogmze this
need since Japan, through the ‘work of its Intefministerial ‘Coucil; has already
taken some significant steps to promote the concept of transportation as part ofa
global advanced information and teleoommumcanons system

I’d like to review wrth you some of the changes brought by ISTEA I will also

" GoVer somie of the questrons we are asking otirselves and our’ partners as we work
through the legtslattve process. Secondly, I will give you current information on
where we are in the reauthorization process, including the momentum established
by the passage of the National Hrghway System leglslatron ‘The reauthonzatron
process is an open forum, begmnmg with a massive outreach effort by the U.S.
Department of Transportatron and by the Federal nghway Admmrstratlon
(FHWA). Fmally, I would like to tell you what we’ve 'leard i the technology
focus groups, and to ‘share with you some of the ways this is shaping our thinking

as we enter the next legislative period.

ISTEA is Working
lSTEA is working. As a matter of fact it is workmg very: We]l _The ISTEA

legrslatron had a number of very sngmﬁcant components ‘ ISTEA provrded

significant funds for research, development, a
including Long Térm Pavement Performance Momtonng and lntelhgent

Transportation Systems. ISTEA also prov1ded an environmental focus with special
+.funding for historic preservation, pedestnan and btcycle tralls, arr quahty ‘
enhancement, and wet lands banking, RTINS

' _~-1’4o~




Driving Forces Behind Current U.S. Transportation Legislation and the Progress Toward ISTEA II

Flexible Finding -

: Perhaps the most 1mportant aspect ot ISTEA was the ﬁnancral flexibility it
provrded by allowmg States to move Federal funds arpong several different
highway and transit accounts. Thrs allows States and Metropolrtan Planning
Organizations (MPO’s) to fashion their own plans and ways for using the funds.

For example, in St, Paul ‘Minhesofa; $3 milion of Surface Transportation
Program (STP) funds were used to fund transit hubs, And in Ohio, Congestion

* Mitigation and ‘Air Quality Imptovement Program (CMAQ) funds were used to
‘provide a high tech traffic surveillance system, In the reauthorization process, we

- must deal with the question: Have we struck the proper balance between flexibility
and set-asides for specific national purposes?

Planning

) - greater uthonty to the MPO’s, increased
_ publlc 1nvolvement and emphas, ed fmanc1al reSponsrbrllty

S pl rocess is poljtical because it supports
transportatlon ‘decisions by elected officials. Therefore, the challenge for
transportatron is to be sure that the decrsrons made are mformed decrslons Our

‘.,l,ﬁtechnologlcal but are round 1nstitu onalilssues Therefore the need

for publlc mvolvement and ‘partrcrpatron is cntrcal

PSRRI

L ‘Partnershlps

'5"‘Clo<‘.ely tied fo plannmg is tkhe‘ﬁartnershrpsfthat haVe been formed since the
fipaSSage ‘of ISTEA So make’ very stra'ﬁge bedfelloWs, but the strength of their

R umon carlnot be undérestrmated Partnershrps have also had considerable impact
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in our ability to use a variety of acquisition methods for our technical research
program. With cooperative agreements, broad agency announcements, and in
general, our ability to work with private industry to leverage funds, we are
engaged in a new way of doing business that has introduced us to many new and
creative minds. Obviously, this is not new o you ‘who have excellent government
and industry cooperation. Umversrty programs have also had considerable
support from ISTEA and have demonstrated their coritribution by drawing some of
the bnghtest thinds into the field of transportatlon ’I'hls is a valuable benefit that

can hardly be measured

Strategtc Investment

Strateglc investment is crmcal The National Htghway System is a great step
forward for strategic investment, since it identifies facilities and routes that serve -
- the greatest national and regjional interest. We:are not aware of any other country :
which has taken this vital step of systematically identifying its long-term highway
and bridge network needs.

The NHS is 256,000 kllometers 1nclud1ng the Interstate System, as well as other
foads 1mportant to the nation’s economy, defense, and mobility. It accounts for
' only 4% of the natlon s roads, yet they carty more than 40% of all hrghway traffic,
' 75% of t E % fﬁc"The NHS unites different :
modes by provrdmg connectrons to major ports, alrports rail stations, and public ;
‘ transrt facﬂltres It also proVrdes 33 cntlcal connectlons to Canada and Mexico so
" freight canl move across our nation’s borders efficxently ' : !

 We need tolhmkaboutemergmgtrendsmglobalfrelght recognize the
o 1mprovements that are bemg put in place, and consider how we can build on these
- 1mprovements and meet our other challenges

_'Natlon»to explam the role of
transportatron as part of 4 hrgh-perform nce iffohiation and telecommunications
infrastructure. With consrderable help from Congress, we have had a strong
transportation program--an average of $19. 5 billion/yr over the past 5 years. But
we must work hard to continue that success. We need to increase transportation
funding at all levels: Federal, State, and local; Liocal areas own 75% of the ,
nation’s public roads, states govem 20%, and the federal government oversees the

- ._.1emaining 5% (primarily roads in the National Parks and other Federal Lands..

. .This Federal/State partnership for bmldmg and mamtammg the highway systein
-was builton a foundatlon estabhshed in, legnslatwe acts in 1916 and 1921, and the
partnershrp continues to strengthen and mature over time.
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Innovative Financing

While we wage the budget battle, we must also leverage our available resources
through financial ~tools and options madé availablé through our innovative
financing initiative. In' addition; the passage of the National Highway System, or
NHS; strengthens the use of these innovative finance tools.

Innovative finance offers the opportunity, especially for projects of clearly
regional or national importance, to move forward quickly because of the likely
‘revenue stream that they wrll be able to generate

More than provrdmg ﬁnancmg tools, the NHS represents the clearest Federal

~ and national interest, because it has the strongest link to national defense and

" interstate commerce‘ ‘The NHS will be the backbone for a unified, intermodal

- national transportatlon system‘that can support the competitiveness of the
‘American economy, serve natlonal defense needs, and improve the quality of life

“for Amencans

ISTEA II The Reauthorlzatlon Process

FHWA 'has been Working with the Office of the Secretary of Transportation (OST)
and the other DOT elements to deVelop an ISTEA reauthonzatlon bill for

IS

1 Outreach Focus Groups, and Analy31s Spnng 1996 September 1996

VA Decnslon Makmg on a Blll and I_eglslatrve Draftmg September 30 - January
1997

3, Transhittal of the Bill to°Congress vifith 'thé FY 1998 President’s Budget, and
Ongomg Part1c1patlon in the Leglslattve Debate February 1 - October 1, 1997

"“The’ first phase, outfeach fOCUS grobps, and analysns i$ well underway. OST has
S sponsored Reg16nal Foruiis to ‘discuiss’ ‘critical i issties in an open public forum.
77 FHWAled an ‘effort With the DOT" agenéres 'th listéii'to what was being said on
IR issies in small grotp dtScdsslons Essentlally, Wé are ‘asking the questions--what
R ls woﬂur‘fgf "’ell b‘n’der ISTEA, and what needs to be mtproved?

o 'We are WOrkmg 0 ér’l’sitré’the DOT re:iuthdnzatlon bill reflects the best thinking of
-~ our partners and stakeholders and to énsure that it représents a multimodal,
= "multtagenéy effort, Thé Hinal bill: will benefit frof the collaborative best efforts of

all of the U.S. Department of Transportation,
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Closmg the Gap Research and Technology

it

I would llke to close wrth some of the thoughts we have heard in the focus groups
:we sponsored on research and technology (R&T) and describe how this has
shaped our. thoughts for a future program under the theme: Closing the ' !

Technology Gap

Closmg the gap between the state of the art and the state of the practice has been
the theme for exploring R&T reauthorization issues during FHWA's outreach
-activities... 'FHWA has listened closely to the views of individuals in the public

- and private sector:to define the nature of the gap and how to close it. The gap is
. multi-faceted. ;- It exists between the state of the art and the state of the practice in
~.all areas of technology mcludmg pavements, structures, safety and Intelligent
Transportatron Systems (ITS). - It i is growing with the loss of expertise through
the retirement of Interstate-era experts the downsizing of transportation entities,
and the need for new skills and expertise (telecommunications, new materials,
people-machine mterface, etc). Itis compounded by mstrtuttonal bamers and a
risk-aveision’ culfure in ‘transportation agencies. - A

Using the most appropriate. technology is not an end itself, rather the outreach
partrcrpants said that the. transportatron commumty must use technology to achieve

shared goals relevant to the travelmg public,

. The Federal role is to: ;. .- ’

- conduct long term, hrgh-nsk hrgh-potentral-payoff research;

v tne . Adyance the. state of;the practtce through applred research;
S provide technical assistance in identifying and, adaptmg technology to today s
problems; and

o acoelerate the 1mplementatlon of advanced technology

| ‘Whrle “closmg the technology gap” mrght mply that we simply need to reach ‘
some current plateau 5 The truth is that we must contmue to push that plateau to

gy

L scrence of transportatron Our customers and partners advocate a strong Federal
st el o role in. research, both long term of “advanced” research and applred research
drrectly wrth FHWA staff and through our Natronal Hrghway Institute, and
. indirectly. through the Local Technical Assistance. Program (LTAP) which serves ,
local govemments m eVery Sta -FHWA Sa pnncrpal advocate for leveragmg l

S N N Y LY T A AN WA V- - 'J [ S SO S
"e‘.’;:vnr,’f:'l T EER G G PSS T IR A ST MR I IS0 D I A
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The New TEA

Among the transportation interest groups, some have suggested that we return to
previous legislation and create a HITEA (Highway focused), others have
suggested that we go to HOTEA (Highway only--abandoning the intermodal
aspects). I personally believe we will keep the intermodal flexibility found in
ISTEA, but hope that the next pot of TEA contains more financial resources for
transportation, and is sweeter than the current ISTEA.

- ~145=
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Road Research in Japan

Mitsuhiro Nakagaki

Director of Road Department,
Public Works Research Institute,
Ministry of Construction, Japan

1 Introduction

In keeping pace with the rapid social and economic progress and sophistication and
diversification of lifestyles in recent years, roads and the conditions surrounding road traffic in
Japan have been undergoing dramatic changes. In view of these trends, more scientific and
appropriate approaches are required in order to deal with such basic problems as traffic
congestion and traffic safety. At the same time, the need has arisen for assisting community
revitalization by promoting wide-area cooperation and for building new types of roads that are in
harmony with environment and combine such attributes as comfort, attractiveness, and
friendliness. Under these circumstances, in 1993 the Ministry of Construction launched the 11th
Five-Year Road Improvement Program for implementation of various measures aimed at
meeting diverse road-related needs. To promote technological development to help satisfy such
new road-related needs, the Ministry of Construction has been working on research and
development under the Five-Year Program for Road Technology formulated in 1993, and the
work has been progressing steadily.

However, environmental problems, such as noise and air pollution, and traffic safety problems,
such as traffic accidents, which together may be thought of as "negative products" resulting from
roads and road traffic, remain unsolved despite a variety of measures that have been
implemented by the national government and the agencies concerned. The July 1995 Supreme
Court decision affirming road administrators' responsibility for such problems as noise and air
pollution made the conservation and creation of better road environments an urgent task.

Recent disasters involving road facilities, such as the H‘yogoken Nanbu Earthquake of January
1895 and the collapse of a tunnel driven in rock in February 1996, have made us recognize anew
the importance of road disaster prevention measures to secure safety.

In coping with these problems, the development of technology to promote such effort is an
important factor. Recognizing these problems as priority subjects, the Ministry of Construction is
now conducting various studies. v ;

Focusing on research and development in the field of roads, this report describes researches
now underway at the Ministry of Construction on the subjects of "road environment," "traffic
safety," "rock fall," and "earthquake disaster prevention."

2 Research on Road Environment: Three-Year Program for Road
Environment Technqlo‘gy

2.1 Formulation of the Three-Year Program for Road Environment Technology

Conventional measures for improvement of road environments have been conducted from four
viewpoints: “living environmént, natufal’ environment, global environment, and social
environment. The growing demand for motor traffic and for other reasons, however, have
caused various road environment problems, such as noise, air pollution, and vibration.
According to a 1994 survey conducted by the Environment Agency, noise levels exceeded the
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environmental quality standards at 87 percent of the 4,416 measuring points throughout Japan’
(Figure 1-a). According to another survey, the environmental quality standards (upper limit of
0.06 ppm) for air pollution by nitrogen dioxide were exceeded at about 33 percent of a total of
359 motor vehicle exhaust monitoring stations throughout the country (Figure 1-b). These road
environment problems were particularly serious in urban areas. ,

In July 1995, ruling on a lawsuit regarding the alleged failure 'on the ‘part of the authorities to
control automobile noise and exhaust emissions on National Route 43 and the Kobe Routé'of the
Hanshin Expressway, the Supreme Court acknowledged disturbance or interruption by traffic
noise of everyday life activities, such as sleep and conversations. This decision made the
necessity of improvement of facilities to conserve and create good living environments all the

more urgent.

In order to conserve and create good living environments, it is necessary not only to-aug’meht
measures related to vehicles, road structure, traffic flow, and development of new technology but

also to organize comprehensive environmental ‘measures including roadside ‘improvement

integrated with urban and regional development: in-cooperation with the agencies and local
governments ‘concerned. Development of new technology, in particular, was the driving force
behind efforts to address similar problems, so vigorous effort must be made to pursue the
development of "road environment technology." Since the technological development must be:
done as soon as possible, a time frame of three years was set, and the Three-Year Program for
Road Environment Technology has beén formulated with the aim of conserving and creating
comfortable road environments.- e

2,2 Systematization of Road Environment Technology '

In formulating the T hree-Year:Program for-Road Environment Technology, It is necessary that
the ongoing efforts of techndlogical development are systeratized comprehensively, which was
done in térms of the items given bélow.: : ' , .
(1) Environmental Factors Considered | |

The road environment may be perceived in terms of the living 'environm'ent, fhé nbét'ural

environment, the global environment; and the social environment: For purposes of the ‘three-:

year program, the road environment is construed as the living enviroiment: This is bécause the
roadside living environment is ‘now-in a’serious condition,  demanding ‘prompt : attention:: To
conserve and create a comfortable road environment, four factors affecting the living
environment were considered: "noise," "air pollution;" and "vibration," all of which result:from

road-traffic, and "landscape," which- was ‘selécted: in view :of the: necessity ‘of- implementing

measures associated with the above-mentioned three factors in a 'manner harmonious with the
surroundings.

"Humans" associated 'with road- traffic were considered: m ‘terms -’ of "rdadside 'reéidéﬁis,”
"pedestrians,” and "drivers,” and the environmental factors: mentioned above were considered
from the standpoints of these people.

(2) Road Environment Technology Considered

To make "road environment measures® effective, it is es'sen"t’iéﬁlj”"t:(i)jg'agvbldp ot "bhj'll';""'rtﬁéfé;
effective road environment technology but alsg the technology to make accurate predictions of

the state of the envifonmerital factors before and after coirective meastres afe taken and the
technology to make an appropriate evaluation of results according to the goals of enyironmental

iy b gl DRt ISR TS I 1y R S N I D Py

conservation effort, For theseé reasons, if was decided’

on; ffoit, For these reasons, it was decided that the 76
be developed include prediction technology, control technology,

and evaluation technology.

(3) Mechanisii by Which Problerfis Afise 'and Systematié Dévalopmen
(&) Mechanisrr by Which Probleris Arse 4ikd Sybiéiiie Developient

environment technologies to

t of Rosd Environment

ST NG 3k




An important consideration in working to develop road environment technology Is the necessity
of giving full consideration to the factors affecting the occurrence of problems at different stages
(e.g., "generation,” "propagation," and "reception” in the case of noise) of the mechanism by
which the problems arise.

For the development of prediction technology, it is essential that the prediction accuracy of the
degree of influence of different environmental factors be improved. From the viewpoint of the
object of control, road environment measures can broadly be classified into four groups: vehicle
related measures, road structure measures, traffic flow measures, and roadside measures. In
implementing corrective measures and working to develop technology required for their
successful implementation, it is necessary to determine the relatlonshlp between those
measures and the. factors mvolved at each stage of the mechanism by which problems arise.
Evaluation requires the technology to evaluate the physiological and psychological
characteristics of humans, as well as the physical charactenstlcs of the environmental factors.
On the basis of these considerations, road environment technology related to noise, for example,
can be organized and systematized as shown in Figure 2.

As mentioned above, the existing road environment technology concerning the four
environmental factors was related to the mechanism by which problems arose and the
contnbulmg factors concemed. Then, specific technical problems that must be solved were
identified, and the catéegories of technology to be developed to solve those problems were
devised and systematized accordingly.

Thus, it was decided that factors affecting each stage (e.g., "generation," "propagation," and
"reception” in the case of noise) of the mechanism by which problems occurréd bé clearly
identified so that technological development was designed accordingly.

2.3 Outline of the Three-Year Program for Road Environment Technology
(1) Goals of Techriological Dévelopmenl and Viewpoints frorm Which R&D Is Pursued

The Three-Year Program for Road Environment Technology is aimed at attaining the goals of
"tranqunl ||vmg," "pedestnan and nelghborhood friendly areas,” and user—fnendly roads" from the
v:ewpomts of local residents, pedestrians, and drivers who are users of the roads and roadside
spaces.. Research and development effort under the program will therefore be organized for
conservatlon and creation of llvmg environments.

Research and development effort wull be made from three pomts of view: "early establishment of
new technology" (early establishment of. promlsmg the technologles now under development),
"endeavors for developing next generation technology" (commencement of research on
promising technologies and the technology to solve anticipated problems), and "improvement of
current - technology (refi inement : of exlstlng technologies through improvement of their
effectlveness and expansion of their scope of appllcatlon) ,

(2) Basnc Polucnes for Technologlcal Development

The, Three Year Program for Road Environment Technology will. be implemented following three
basic pollcles for technologlcal development "cooperation among universities, private sectors,
and govemment,” "technological cooperation with other sectors and fields," and "appllcatlon of
environmental census data,” which are conducted to measure the state of road traffic noise as
perceived from the rOadS|de and of air pollution. Effort will thus be made to develop, introduce,
and gét into widespread isé effective and efficient technigues.

(3) Technology Covered by the Program
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Technologies of high degrees of urgency and necessity have been selected taking account of the
mechanism by which road environment problems arise. The technologies thus selected, which
are to be developed In three years, are listed in Table 1. :

3. Research on Traffic Safety: Five-Year Plan for Road Safety Research
3.1 Introduction

Research on. trafﬂc safety plays a crucial role In preventing traffic accidents through effective
and appropnate safety méasures. The “Fundaniental Traffic Safety Program” formulated by the
Cenfral Traffic’ Safety Countereastites Conference’ (chaired by the Prime Minister) in March
1996 requires that the govemment agencies concerned make concerted éffort to condict
comprehensive ‘tesearch on traffic accidents with the cooperation of acadenic experts in such
fields as’engineering, medicine, and psychology and of universities and private research

institutions.

The Five—Year Plan for Road Safety Reséarch isa plan for comprehensive researches on traffic
safety to be conducted over a. period of five years from 1996 to 2000, by the Ministry “of
Conistruction's Pubiic ‘Works’ Research Instrtute(PWRl) with the cooperation of the Institute for
Traffic Accldent Résearch and Data Analysis(ITARDA), universrtres private research institutions,
and the admmlstrative organs concemed.

3.2 Neceéssity

Various projects have so far beén implementéd with the aim of seciring traffic safety, and to a
degree they have been successful. However, the number of people killed in traffic accidents has

exceed 10,000 for eight ‘consecutive years since 1988 and shows no tendency to decrease as in

many Western motorized countries. The fact that casualties from traffic accidents have
continued to incréase and have hit' a record' high in 1995 is a partrcuiarty worrying situation.

The reason 'is thought to be that; aithough ciearly |dentrt"abie accrdent biack spots ‘and road
séctions have been réducéd through conventional measures, it has become clear that there are

- certain types of accidents that cannot be eXpiained in terms-of generally kinown factors, si6h’ as

the geometry of roads and the présence’ of absence ‘of sidewalks, arid- that those accidents

cannot be controlled through analyses based soleiy on information obtainable from accident sites

and surrounding areas. In order to reduce this kind of accidents, it is necessary, in addition to
taking the conventronal approaches to rdentrfy the ‘causes of accrdents through more detaried
analyses and orgamze correctrva measures accordingly

As the deVeIopment of’ iTS(Inteiiigent Transportatlon System) technolbgy mdrcates, it is certain

that a vanety of new driver support systems will be'intfoduced in the'near future for the’ purpose'

of securing road traffic safety. It is therefore necessary to find'an appropriaté way to incorporate

new technologies effectively into the existing road traff ic systems consrsting of humans roads ‘

and vehicles.

In view of the crrcumstances mentioned above further reductron of traffic accidents erI regulre

the’ followmg measures:
¢ Measures based on the foot causes of trafﬂc accidents

¢ Measmes organrzed from the comprehensiVe pomt of vréw of humans roads and vehrcles;’
¢  Effective’way of introducing advanced inforrnation ‘and telecommumcatmns techndiogy,:

such as ITS

In order to develop these measures, it is essential to formulate a cor‘nprehensrvé reséarch pian to";
be undertaken by universities, private research institutions, and the government agencies

concerned.
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3.3 Basic Principles

Road traffic constitutes an organic system in which humans, roads, and vehicles are always in
interaction with one another. Safety. of road traffic is maintained ‘as long as these factors play
their roles properly or help one another, thus maintalning a good interrelationship. Since humans
and vehicle are always on-the move, the roles of humans, roads, and vehicles are in constant
change. Inadequate performance of some task, therefore, could lead to an accident.

Notably, most of traffic accidents result from "human® factors. Humans in the role of pedestrians,
drivers, etc., have certain physical characteristics: and limitations: To organize effective safety
measures, it Is essential to create an environment in which roads and vehicles can function
properly, giving consideration to the:characteristics and lifitations of humans. Introduction ‘of
various support systems to.extend the physical limitations of drivers, which are now being
developed as part of ITS technology, can be very effective.

On the other hand, it is important to keep in mind that a basic requirement for traffic safety is that
humans as participants In road traffic recognize their tasks and act appropriately according to
changing road traffic conditions. The consciousness of road users Is changing constantly
according to environmental conditions. If -the driving environment is improved through, for
example; improvement of traffic safety. facilities, drivers' understanding of their own tasks will
also be altered accordingly. There is also a need, therefore, to develop drivers' understanding of
a proper way of using roads. _ :

In Order to réddcé‘{féfﬂc accidénts and maintéin a high level df trafﬁc safety, it is essential to
build and maintain such an effective, well-balanced human-road-vehicle system.

From these viewpoints and in view of the éci'tualjcohditibns of accident sites, the Five-Year Plan
for Road Safety Research focuses on five' prionity subjects, which will be described in the next
section. .. : : L

3.4 Research System and the Five Priority Subjects

The SUDjeléytvs‘ of the résejafc’;h’es to be conducted tihder the"'Five—Yéar Plan for Road Safety
Research have been classified as shown in Figure 3. The five priority items selected from those
subjects are described below.

(1) Physical and Behavioral Characteristics of Road Users - -

The -elderly, women, the handicapped, and ‘children are’thé categories of- people to which
particular attention must be given in trying to‘make ‘the ‘road: traffic “environment easy to
understand and use. There are many aspects, however, of the physical and behavioral
characteristics of theseé road users that have not yet been elucidated.

Most- of the factors contributing to the ‘occurrence of.traffic accidents are related to humans. In

order to organize effective traffic safety:measures; efforts must be made to quantify the physical
and behavioral characteristics of humans under conditions' under which the foads are actually
used, and develop road structure and networking and traffic operation methods taking road

users’ characteristics into consideration, thereby ‘eliminating the root causes of traffic accidents.

Thus,-with“a: view:to attaining the: goal. of ‘quantifying-the psychological, soclological,” and
ergonomic. characteristics of- road. users-and; creating -human:friendly ‘roads; research will be
conducted including the analysis of the physical and behavioral characteristics and information-
processing ability of drivers, and the analysis of walking pattemns of pedestrians and the modal
choice characteristics of elderly people.

(2) Safer Roads for Diverse Drivers
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Factors contributing to the occurrence of traffic accidents are becoming increasingly complicated
and diverse. If traffic accidents are to be reduced significantly, it is necessary to develop road
structure and safety facilities suitable for all ‘drivers with diverse physical and behavioral
characteristics, including elderly and women drivers who are expected to increase sharply. '

From these viewpoliits, research will be conducted on such subjects as the structure of spacious
and safes intersections,. reiationship between the continuity. of road alignment and traffic
accidents, and functional improvement of lighting systems and traffic signs,

(3) Safer Road Traffic Environments Geared to Specific Road Functions

Where a trunk road;:which is to: perform an important traffic function;: has many entrances or
exits for. vehicles or where there are entrances or exits at or near intersections, disturbance of
traffic flow may lead to high frequency of traffic accidents. This is also true of trunk roads or
major intersections which' directly connect to local roads. In these cases, to reduce traffic
accidents, it is essential that traffic flow be improved by imposing certain réstrictions. on
accessibility to the roads. Co S A S

In order to prevent disturbance or conflicts of traffic flows and ‘resumhg‘from roadside access and

on-street parking, it is necessary to create road structure and road eénvironments suitable for road:

functions by, for example;: imposing certain restrictions on accessibility in accordance with an
appropriate road network plan. Research effort, therefore, will focus on'subjects; such-as road
structure, that are easy to understand for road users and techniques for controlling access from
the roadside.. Cl L e T S
(4) Safer Road Trafﬁc Environmehi f0|‘r Pedestn‘éﬂs jand Bic}clists

When considering road traffic: environments for-pedestrians ‘and bicyclists, it is necessary to
improve road traffic environments taking into consideration the psychology and ergonomic
characteristics of the elderly, the handicapped, and children. Research must be undertaken on
the structure of sidewalks and bicycle paths and on safety facilities so that continudus pedestrian
and bicycle spaces which can be used safely and comfortably by ali people are created. »

(5) Behavior of Road Users and ‘E‘véantiyon_ of Influénce on Road Safety e

As a result of the progress of motor traffic in recent years, most people iodéyy‘ pz‘idicipatérin foaa

traffic in one way or another, .not only as.pédestrians or four-wheeled véhicle drivers but also as -

bicyclists or motor cyclists. As people’s sense of value diversifies, roads are being used for

increasingly- diverse purposes. including commuting, work, and recreation, and by a variety of

users including the elderly and the handicapped. -

Undef these ci’fdunistanéés. /'rt‘~is ifnboséiblé io échiéi/é"»éfSubstantialréduction'in tr'afyﬁcv-avc’:éidéhis

by conventional infrastructure improvement and traffic regulation alone. If road traffic saféty is to

be enhanced, it is' essential that road users try-to récognize their:role as participants in traffic;"

take necessary measures to secure the safety of themselves and- people around them;, and
assume responsibility for the consequences. B N I LR R LR R

From this: viewpoint,:priority should: be givento ‘studies’ focusing on - the ‘consclousness and

behavior of all traffic participants inciuding four-wheeled vehicle drivers, pedestrians, and

bicyclists. Such research effort must be-made to raise public awareness of the neéd.for securing’
traffic safety:not only through administrative safety measures, but also through public relations
" and.educational activities using concrete QXampIes‘ and data; or "comprehe'nsive Safety:checks -

3.5 Organized Research Effort
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(1) Cooperation among Industry, Government, and Universities

Implementation of the Five-Year Plan for Road Safety Research requires concerted effort by
industry, government, and universities with respect to humans, roads, or vehicles. With the
cooperation of ITARDA, PWRI will lead the joint research effort under the comprehensive
research system shown in Figure 4.

(2) Establishment of Intemational Gooperation System

Reduction of traffic accldertts_ is a go'al,common {o many couhtries. It is tltereforerim‘portant to
strengthen the cooperative relations with Westemn industrial countries and Asian countries.

4 Research on Collapse of Rock and Related Subjects

At about 8:10 in the moming of February 10, 1998, huge massés of rock fell onto a portal zone of
the Toyohama Tunnel (about 1,086 m long) on National-Highway Route 229 in Hokkaido. The
fallen rocks buried a regular-sérvice bus and a passenger car that happened to be passing-
through the tunnel and killed 20 persons who were in the velicles. In the'accident; at a location
about 40 m from the west portal of the tunnel, the rocks collapsed over an area of about 20,000
mZ, As a result, a 43.5-m- -long section consisting of a 25.7-m-long tunnel section and a 17.8-m-
long protruded portal section reinforced for protection from rock fall was crushed (Figures 6 and

6).

The construction of the Toyohara Tunnel was started. in September 1979 and completed in
November 1984, The geology of the west portal zone: is composéd mainly of agglomerate.
According to a géological survey conducted before the construction, the elastic wave velocity in
the agglomerate acting as' basement was 2.5-2.6 km/sec; the RQD, which is a-measure. of
continuity of rock, was more than 80:percent; the compressive strength was about 100 kgflom?;
and the depth of weathering was about 1 m from the surface.:It was therefore believed that
excavating a tunnel did not pose any problem. The tunnel was excavated mechanically by the
top heading method, and the tunnel had a 45-cm-thick plain concrete lining: The. protruded:portal:
section, which had been designed as a safeguard against the fall of a 60-cm-diameter rock from
a height of:150-m"(with a maxrmum |mpacl force of 200 tf) was a. relnforced concrete structure
wrth a 80-cm-th|ck llnmg ' o A . 4

The collapse of the tunrtel probably resulted from gradual growth of cracks between rock and
mountain face after completion:of the tunnel, butthe cause of the ‘accident is now under study by’
a special investigation:committee: established within the:Hokkaido Development:Agency. The
Ministry of Construction established a technical study committee at the Japan: Society. of Civil
Engineers to-study a wide variety of téchnical problems including the mechanism by which
large-scale ‘rock: falls ‘occur, - rethods for. predicting such-.rock. falls, and. the investigation,
planning, design, construction, and maintenance of structures under the jurisdiction of -the
Ministry. The Public Works Research Institute also organized a rock fall study group, which is
now working to find out ways to prevent recurrence of disasters resulting from large-scale rock

falls.

5 Research on Earthquake Drsaster PreVentlon

The Hyogoken Nanbu Eartthake ‘ot January’ 1995 mflicted tremendous damage on rbad
facilities, particularly highway bridges. The earthquake yielded numerous earthquake reécords,

lncludmg a peak horizontal acceleration of 817 gal recorded at the Kobe Marine Observatory and
pedk ‘accelérations of hlgherthan '800 gal fecorded at any’ ‘Sthér locations. These récords indicate
that the design ‘earthquake motions assumed'in’ €tirrent ‘seismié désigr’ codé were inadequate.
On February 27, 1995, the Road Bureau of the Mmrsuy of Construction announced spécifications:
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for reconstruction and strengthening of -highway bridges damaged by the Hyogo-ken'Nanbu
Earthquake, under which damaged bridges were to be reconstructed or strengthened in
accordance with a new sét of specifications, for example a peak spectrum acceleration of 2G for
roék ground. Thé January ‘17 earthquake caused considerablé damage to quays and adjacent
structures dué to soil liquefaction. The earthquake also renderéd many road sections impassable,
seriously hampering the post-earthquake countermeasure work. This made it strongly felt that it
was necessary to determine where road networks were vulnerable and secure altemative routes
accordingly. The Earthquake Disaster Prevention 'Résearch Center of the Public Works
Research Institute is now conducting research on the prevention of road-related disasters caused
by eaithquakes at the Technology Division, Ground Vibration Division; Earthquake Engmeenng
Division, and Soil Dynamics Division! Keeping thelessons leamneéd from the earthquake in 'mind,

the PWRI is conducting research on the high-priority subjects described below.

6.1 Development of a Quick Damage Prediction System for Road Networks

In order for the road administrator to take effective initial actions in response to an earthquake, it
is necessary to obtain, immediately after the earthquake, reasonably accurate information on the
magnitude of the earthquake, the distribution of earthquake motions, the degree of damage to
various. facilities, the distribution of facility damage, and the like. To this end, an information
system capable of (1) detecting earthquake motions with strong-motion seismographs distributed
throughout the obsérvation area and (2) predicting the distribution of road facility damage, within
about 16 minutes after the earthquake, by use of databases of ground conditions and structural’

conditions will be exceedingly helpful.

By introducing such a system, facility administrators in the affected area can identify high-priority
spots and carry out inspections efficiently. The same information system-will also enable-the
Ministry:of Construction to'macroscopically grasp the distribution of road fagility damage and
quickly make decisions on the course of action to follow on such matters as interregional.
cooperation. To assist. road administrators in taklng initial actions, research effort is now

underway to develop the followmg
(10 Qurck Damage Predrctlon System

ThIS system predrcts the nsk of: quuefaction in road structures and the status of damage on the
basis of earthquake motion data collected immediately after an earthquake and ‘databasesof-
road structures and roadside ground conditions (Figure 7). The system is now being tested in
model districts. Earthquake motion data needed for the system wili be collected by the Ministry of
Construction's seismograph network system, which is now under development.- The seismograph
network - system . collects - earthquake data, such as maximum --acceleration;. -spectrum
intensity(Sl) , and seismig intensity on the JMA scale, from seismographs installed at 20-40 km:
intervals on-roads and other civil engineering’ structures. being managed by the Ministry of
Construction (Figure 8). This system has been under development since- 1995 under a three—year

plan.
(2) Road Network Appratsal System -

_ This system evaluates road networks to be secured in the event of an earthquake on the basis of

information on the earthquake damage to road facilities obtained from the qurck damage
estimation system and post-earthquake inspections and  of databases of emergency
transportation routes, emergency response centers, etc., and prowde information necessary for
restoration activities, such as pnontrzatlon of secondary damage control works and restoration

works (Figure é) e e

If used before, earthquakes, the systems can aiso be used {0 détermine the revel'of"earthqua o
resistance of exrsting road. networks and. thereby assrst road admrmstrators in safeguardmg'

against earthquakes
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6.2 Research on Improvement of Design Earthquake Motions

Research has been underway on numerical analysis mettiods for estimating earthquake motions
by simulating rupture of faults (Figures 10 and 11). The mechanism by which earthquake
motions are reduced according to the distance from faults or hypocenters are also being studied
through statistical and other processing of earthquake data.

Highway bridges and other road structures must be strong enough not to be destroyed by strong
ground motions such as those caused by the Hyogoken Nanbu Earthquake, although a certain
degree of damage is permissible. Study .has. therefore been underway. on methods of
determining design earthquake motions to check the seismic strength of structures under the
condition that they resist without destruction even when they suffer certain degree of damage.

6.3 Strengthening Design Method and Performance Verification for Viaduct Piers

As described above, the January 1995 earthquake made it obvious that the design earthquake
motions that had been assumed in the conventional seismic design practices were inadequate.
For example, for rock -ground(type-1), a peak elastic -spectrum-:acceleration of 2G is now
considered to be a minimum requirement for the reconstruction and strengthening of important
highway. bridges. ‘Thus, it: became of urgent necessity to develop strengthening methods and
carry out performance verification in accordance with a new set of specifications.

Therefore, new design and construction methods of strengthening utilizing reinforced concrete
jacketing,: steel plate jacketing, new material jacketing, or their combinations for reinforced-
concrete column-type piers, reinforced-concrete wall-type piers, and reinforced-concrete frame
piers have been:proposed. Adequacy of these strengthening methods is now being tested, and
reference of design examples is now in-progress. Figure 12.illustrates the concept of a steel plate
jacketing method which increases both the flexural strength and ductility of bridge piers to levels
that satisfy the design requirements.

The current Specifications for Highway Bridges(1990) does. not include any specifications for
verification of horizontal strength-requirements; to_steel columns against major earthquakes. In
order to-make the design.of ‘ductile piers possible, model tests: are ‘now- being:conducted to
determine the stiffness requirements: for members with effective cross: sections such as
stiffeners, and cyclic loading tests are being carried out to examine the strength and ductility.

Furthermore, from the experience with the Hyogoken Nanbu Earthquake, it was decided that
steel piers would be filled with concrete so as to increase stiffness and, by preventing local
buckling of steel members and controlling cracking in welded joints, increase ductility. Ductility of
reinforced concrefe piers will be increased by means of steel plate jacketing. This méans that
composite construction with steel and concrete is $tructurally advantageous. The need for the
development of composite piers, which have been rare in the field of civil engineering, has thus
been recognized, and effort to develop such piers has just initiated. = ‘

5.4 Research on Design Methods aiid Control Methods Considering Liquefaction

For the purpose of improving seismic design methods of biidge foundations fo consider large
earthquakes, the behavior characteristics (strength etc.,) of the ground that is liquefied due to
strong motion are now under study.

Various experiments including model tests using shaking tables are also being conducted to
study the conditions for liquefaction, methods for evaluating flow force, and methods for
reducing or preventing liquefaction (Figure 13).

6.5 Research on Seismic Iéolation of Underground Structures
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Since the Hyogoken Nanbu Earthquake caused considerable damage to underground structures,
the improvement of earthquake resistance of underground structures is hoped for. Research has
begun, therefore, ‘on:ways to’reduce the response ‘of underground ‘structures; for example, by
placing’ material softer than:'soil; such as: silicon;: urethane; asphalt ‘materials; -and  rubber
materials, between the underground striicture ‘and the' periphéral soil so that shear deformation
of the structure induced by ground deformation:is: reduced. This selsmic: isolation-method is
applicable to both shield tunnels and cut-and-cover tunnels. This research is being carried on as
a Joint research prorect by the Publlc Works Research lnstrtute and 17 pnvate companres

Frgure 14 Illustrates the concept of sersmtc |so|atron for tunnels
5.6 Study on Seismrc Stabrllty of Retaming Walls

The earthquake of January 1995 inflrcted extensive damage on éarth: retarmng str‘uctures -most
of which were masonry walls, which had not been seismically designed, or concrete walls
designed to resist’earth’ pr‘essw‘es from the: backfrll by their: own weight. Strong earthquakes like
the: Hyogoken Nanbi EarthQUake produce large earth pressures which act'on ¢oncrete walls‘and
considérable forces - of inertia: acting: on wall*structures.’ Following ‘the earthquake;: therefore;
some casés of overtummg or tiltifig " of retammg ‘walls' were: feported. Reinforced:soil ‘walls,
however; whose backfi lI was remforced so that the shear strength of the backfll was mcreased

received little damage.

Unlike: conventlonal concrete’ r‘etainrng walls;i reinforced: sorl‘?walls are"not: subject 101 rapid
deéfoimation™(e. g;, failuré in: the-form of topplmg) due ‘toin Y
therefore: be said- that reinforced-soil walls!are -ductile”stru
damaged ‘even by exceptronally strong ‘eart quakes exceedmg the ‘design’ earthquake motions.
Howevér, the behavior:of: reinforcéd-soil: walls dunng an earthQuake and the mechamsm ‘of
réinforcement are:not: yet ‘fully'élucidated. o y . : -

Since 1995 the PWRI's Soil Dynamlcs Drvrsron has’ been carrymg out shakmg tabte tests on
réinforced-soil “wall s modéls:i After:-pérforming::finité? element: analyses: of: test ‘cases: and
confi rming ithe applrcabrhtyz‘Of thex‘analyticalttedhniqueS"‘the ‘PWRI intendss to': analyze the

béhaviorof full:s¢ale iriodels of reinforced:soil walls dunng an earthqtrake and the mechamsm of

relnforcement and rewew the current sersmrc desrgn methodg

are also underway on subjects related to nonstructurat measu S, such as rmprovement of
transport&tion” planning  methods and traffic ‘dermand management.
safety of future road traft" c vrgorousleffort |s als u derway to:d veI‘ Intelhgent Transportatlon

Systénts (ITS)
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Table 1 Technologles to be developed under the Three-Year Program

Technology Environmental Factors
) Noise Air | Vibration scapq Others
Prediction |Prediction Method of Leq In Road Traffic Noige O :
Technology INoise Prediction Method for Special Sections A (@)
Prediction Method of SPM(Suspended Particulate Matter) ‘ [e
Prediction Method of Alr Quality in Spechl Sections O _
Rosd Landscape Simulator . O
Control  Maintaining Method of Drainage Asphait Pavement e}
Technology |Porous Elastic Road Surface O .| _
Specific Vehicle Noise snd Exhaust Qas Measunng System Q1.0 - L
Highly Effective Noise Barriers O (@) O
Low Height Typé'of Nolse Barriers 0. - O)
Transparent Nolse Barriers O (@) (@)
Sound Absorbing Board for Underside of Viaduot, eto. .~ O
Sound Absorbing Wakways @)
Active Noisa Cortiol = O ‘
Sound Prosf Type of Vegeétation 0O 0
Sound Proof Type' Buildhgs ‘ O
TmfﬁcDemmdeaxemeﬂt Q O 0.
Road/Autofnobile Communication System Q O O ] O
Non-Stop Toll Coliection System - B (@) Ol 0O
Advaicéd Highway Safety(AHS) System ?é; KO) Q.1 O
Method for Redustion of Nitrogen Oxides.. 1 O L
Denitration Technblogy for Low Concemnted NOx O | =
[sPM-Removing Effect of Gréen Belts .~ R N O i e )
Reduction of Traffic Vibration of Viadusts o) e R ’
Methodology of Buffer Zorie Development O O .| . O
Selection and Sipply of Native Species Used for Greening L O
 |Siépe Planting Techindlogy .. i i O O
Greening Method for - Viaducts and Noisc Bamers L @)
Landscape as Viewed from Drivers ~ — Q .
Evaluation JEvaluation fethod of Réad Envronment ‘Consevation Measures] @ ] 0O ] Q- [®) 0O
Technology [Method for Wide Arca Envwonmental Impact Assessment (@) [@) (@) @] (@)
Minlstry of Constructron “joit research Instrtute for Traffic
; “Road Bufeay” '+ Accident Research
Publac Works Research and Data Analysis
lnshtute (PWR!) ‘ (ITARDA)
- Coordination ofme-w aq.as - { overseas research
' Otherministnes
1 and agendés )
Commissioning, - - Unimiﬁos
joint research academic sodeﬁes
etc.

Figure 4 Orgamzatmn framewbrk ToF r6S6areh Under the Fi iVé-Yéar Plah for Road Safety
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ITS TODAY IN THE UNITED STATES

bidary
communications; and in‘électronics 1o hel

GOOD AFI‘ERNOON it ls ccrtamly a pleasure to be with you here today to

' 'prowde any updatc on ITS activities in the Umted States My remarks will

include a brief: background on the ITS program, mcludmg some recent travel
statistics; I will discuss our two blggcst highway travel problems safety and
congestion; I will also provide an update on the status of ITS deploymcnt
activities as well as the ITS research program in the United States and finally
I will finish with a brief dlscussron of the issues being faced in the ITS

- program as we approach ISTEA reauthorization, .

| ITS Background

Americans are travelmg like never before and highway travel, and more
specifically auto travel, continues to be the specific mode of chorce The
growth of auto travel in the United States durmg the past year was nearly 3%.
The increase in travel is ‘only. partlally reflected in the overall i increase in the

" number of vehicles on our hrghway system.  Our most recent statistics show

that nearly 200 million vehicles are reglstered on a system of nearly 6.5
million kilometers of roads contributed to a total of 3.8 trillion kilometers of -
travel. Pr%ervmg the freedom of movement for Americans as we approach
the 21st Century will require mgenulty, innovation and all of the benefits
from Intelligent Transportation Systems (ITS).

Mobility also has its costs to our Nation in our growmg traffic problems. In
the United States, hlghway related deaths have recently turned upwards after
years of nearly steady decline. A total of 40,676 fatalities occurred on ouf
highway system in'1995 and some estimates have totalled our economtc costs
of accidents at a staggermg $150 blllron Cong&stron on our system m our
largest cities costs our citizens nearly 2 billion hours of lost time each year

“and studies here have estimated the cost of congmtlon to our economy to be

nearly $40 billion/year.

The ITS program in the Umted States is provndlng the tools’ neeessary o

address growing transportatnon problems and assist us in meetmg the future
travel demand on our exlstmg h]ghway system mo re efﬁcrently ITS useés
current and emergmg technologres mjmformatx' 3

approaches to meetmg future traVel de )

The real start of the ITS pr’og’ram in the United States came yvitltthe ':passag'e’
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of ISTEAin1991. TheAct provrded the focus and the resources to use
cmerging technologres 10 help meel surfacé transportatron nceds. ISTEA
provided for development and deployment goals leadmg to the “...safety and
' ”cffrcrent operatron of the Natlon’s hlghway ms.. . ISTEA provided 6
o years of fundmg for ‘the’ iTs'p program wllrch carrres Us through September of
1997 " In our current ‘fidear’ year‘ slrghtly oré'than $200 million dollars
" has'goric'to the s program.” The research pr’ogr am’

m portion of that budget
s approxmlately $65‘mlll|on and tfié larger‘ portlon of'the ITS budget about

' “$130 Million helps to frname the deployment and testmg of various ITS
“éomponents and siratégies.

ITS DEPLOYMENT STATUS

“In the early years follong ISTEA, ITS activities wére focused on Rescarch
~and Development 'AS time went ofi'and the 1nter‘est in ITS increased
“additional effofts Were made 16 deploy ITs’ technology The earliest field
deployments were known as Operational Tests and each of these aspects of
ITS, the social and instititional aspetts of ITS; or-the'costs and/or benefits.

- Ther most recent mltlatrve by the U,S. Department of Transportation involves

' a program known as Model Deployment Imtlatrve Thrs program supports
13 to have mtellrgent transportatron infrastructure in

. many of our largest cities in the next decade This goal is named *
Operatron Trme Saver” and n 1s a k , mrtlatrve 1n our ITS Deployment
: Program and consrsts of a number of key parts

"‘;.{'-ITS Operatlonal Tests g i

R DRI

RERELUE RS ‘Cutrénily; theré are vt 70 Operatron sis"underway across the United
' States intended to bridge the gap between rcsearch and development and
_ o deployment These are full scale tests of ITS systems and services within
Lol e entife tanipe 'of all TS funétional drdas;” Many'of you are familiar with

the more noteworthy tests thaf ha¥ie beén onipieiéd including the very
succesful “ TraveTek ” (Invehrcle Information & Route Navigation) System
in the Orlando Florida; area; and the)multr Stale ¢ommercial vehicle tests like
Advantage I-75 and the HELP/CRESCENT Prolect

rvate Jsector firms. There

LEedS

hese tests and they have

. have also! been over 30' unrversrtre{m\?olved

FAAT vg;(gs

f.Servrcesw Y ,‘Fttture ‘O'p’eratlonal Tmts wrll be‘basedonlthe work and
ent the. results of the, U S DOT’s ITS Research Program by testing
speé'i'fre technologm "considered ready for deployment
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Obe‘ratibﬁ"Tim‘e"'SaVer

This major mmauve lo help deploy Intclllgcnt Transportauon Systems across

-our. Natron waq launched in January of l996 ‘when Secrctary of Department

N whose goal rt is to “ 1mplemcnt mtellrgcnt transportatron infrastructure across
'the U. S wrthm a decade to save time and lives and to improve quality of
life.”, ” The program rs targcted at 450 cmcs m the U.S. with an objective to
' provrdc 15% travel time savings in our largcsl crtm over the 10 years.

The Intelligent Transportation Infrastructure,is comprrsed of nine burldmg
block systems that individually provrde user benefits;  These'sysfems’

include traffic signal control, frceway management, incident management,
emergency. response. management - each successful - stand alone components.

- When these systems are integrated togethcr they form a powerful system,

much llke the prclure formed from the pieces of a puz71e

Model Deployment Initiative

‘The FHWA is supportmg “ Operatron Time Saver” With a program to
‘ tprovnde fundmg for the’ showcasmg of’ fully mtegrated, metropolitan area-
wide’ mtelhgent transportatron mfrastructure The 2 areas selected would
U recéivé fundmg over 2 yedrs 10 Vdemonstrate the benefils of integrated

o 'transportauon managemerlt systert

n that feature Stror’lg regional, multi-modal
traveler Thtoimation Séivices ‘componént. - Thé'Model Deployment sites

- would also serve to introduce the public to the benefits of ITS products and

services. The sites would also be #showcasés?” for local decision makers
from other areas across the United States and would support tours and

- .. ..,Seminars focused on the benefits. of ITS, mv%lmenls for both the public dnd
o prrvate sectors el e

S S A T Y

l‘he fmal selectron of cm% from lhe 23 appllcants should be made and
- announced in the near fulure et

':"‘FHWA Program Research

The FHWAZTs IT'S research program has been focused by supportmg near-

T térm depldyment needé*lnke standards deveIOpment, lmpf oved’
© - communications;‘and surveu,lance systeins; and‘advanCes in electronic

’vjtechrlologj', as Well as'Hav
 terni recearch mltranws. The uitegra‘tio'n 6f ‘advanded information

[Nt T

wéii- del“med 5' year: pfogram plans of longer

pr()cessmg, ‘Comifui cétro"’" and’ elec(romcs inf6"an infermodal ITS
transportalxon s}"slém i$ a goal of oin‘ reséar‘ch ph)gram
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Enabling"Re'Sea‘rch
Some of our ITS reseatch is b '"'thought of as cnabhng rescarch - in that it
supports the technical systems research activities and provides multi -
dimensional benefits 10 the ITS Piogram. - ‘Some examples of our activitics
which I would classify as enabling rcscarch include the work being done to
support the development of standards for the ITS program. Our work-on
developing an ITS Architecture and its standards will cnsure compatibility

~and interoperability as ITS rolls out across our Nation. The work being
: -done to support the National Transportauon Communications ITS Protocol
s (NTCIP), will provide the standards for field equipment wire line

communications with Traffic Management Centers (TMC). The NTCIP
will also ensure equipment from different manufacturers servicing different
parts of the ITS commumty will be able to exchange data with our TMC’s.

‘Other examples of research acllVltleS wmch form the basncs for
o ;Implementmg successful ITS systemstould include wireless
- :communications like the. work: wrth dcdtcatcd short range communications in
. the area of message sets and communicatjons. links for applications arcas like
. commercial vehicle operations and electronic clearance; electronic toll
: collectlon, trafflc management & travcler information.
G .;T he last 1mportant component of our enablmg r&search program is our work
-+ in human factors; . Our: human factors studies attempt to better understand
. ;nger needs and behavrors ~This program. . looks at the ability of drivers to
. PIOCESS, mformatlon and the most effectlve means to safely structure in-
N vehicle, information systems. . - We are also cooperating with our sister DOT
c.i .« agency,-National Highway and Traffic Safety Admrmstratlon in the Human
¢+ ... Factors Research Program.. ... . . .o :

o f’; 3?'The:ITS Résearch | Pr(‘)gram mthm ihe Federal HnghWay Administration has
: ivt&{hole. : The major programs of"reSearch include Advanced Travel

,, eal gned to bé more i line with the Department of Transportation as a

it which addresses tr trafﬂc traveler mférmatlon and public
. C (118, “The Advanced Commercial Vehicle
ms program “deals’ thh{l’l‘g systems and servxces intended to ensure the

‘safe and’ eff icient movement of trucks throughout our Nation.

A third major program component is the rural apphcatrons of ITS which is

. desigried to assist in'the safety; security and mobility of motorists in rural
and small urban areas across the Umted States.

t‘rr‘- it

N j,,:-iThe last major component m FHWA’s progxam recearch list is also our
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largest - the Automated Htghway System AnITS system where highway
and vehicle based sensing arid control technologtes will augment and/or
_repl_a‘ce the dnver s capabtlmes

Advanced Travel Management

) ThlS program area mcludee most of the core I’I‘I components, such as Traffic

signal: ‘systems, Freeway management  Transit Management Traveler
Information’ Systems, Electronic Payment and Emergeney Services.
Research'initiatives in these areas aré contrlbutmg an expanded set of tools
and techmques 10 miprove our capablllty to provrde integrated I'TS user

sefvices. ‘Some of the s major mmatlves underWay in the ATM Research

?i" Sit s

' :program mclude- SR R

The Real Tlme Traffrc Management and Control Program will enable the

T deployment‘of the niext: genération traffic adaptive ¢ontrol strategies for
1 UrBan Traffie: Management Systems <1t involves the‘development of real-
o time adaptlve ¢bntrol algorlthrns for' surface stréets and freeway ramp
ei gignals ‘and the’ 1ntegrat10n of dynamtc route gurdance information. The
basiés of these systems; RT-TRACS; will bé ready for operational testing

later thls YCar “In the' detectlon ‘and survelllance area; we are focusmg on
emerging technologm from the ¢ n and defense industries to improve
the'data gatherrng activities: supportmg ’ATMS oontrol strategies. More

Firt detailed: traffic information will: be requtred to’ fully deploy the control

I systeins? under de\ieloprﬂentt “Data’ on trafflc ‘counts;'speeds, vehlcle

‘-"i'classrﬁcatlon and queue lengths will be requlred and through contmuous
- surveillanée; we will: be able 10 assess! the:effeétiveness of the strategles

‘:f'%?lmplemented 7. A8} a8 Hew: techmquw ‘and equlpment are brought on line,

Tt

1: ?/",é,“And\ilanced Commerc'lal Vehlele é;/stems

the NTCIP will ensure compatﬂ)lllty of data’ttansmission with legacy
equipment and systems

’efsﬁ'i

The final example in the ATMS famlly of acilVlll% is in the modellmg and
srm, latron area, whereiwe are develo

s L

The Motor Carner mdustry in the Umted States evolved from many small

c o svlocal operatbrs and thus rhoS{fof the Motor: Cartiét tégulations are State
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jurisdictional problems for the Motor Catrier industry is underway.  The
prototyping and deployment of thé Commercial Vehicle Information Systems
Network (CVISN) will facilitate the processing and exchange of data

- between States and other agencies, ! It will link existing State level data
‘bases used for electronic clearance; ¢redential purchase, registration, fuel
Aracking and permitting.; - CVISN in concert: with €lectronic clearance

technology, automated saféty monitoring of brakes and other on board

‘'systems will allow.otr commercial vehicles to operate more cfficiently and

 more safely on our hlghways in thc future. -

Rural ITS Apphcatlons

One of our brég',ést ‘challenges fof the futire will be to cnlist the support of
rural and small crty motorists for ITS technologles It is easier to see the
benefits of ITS in- large dities'but there are also beénefits to be delivered in
rural areas. We are in the process of preparmg a multi-ycar program to
dellver Rural ITS Tochnologlcs and Servrccs Work in “mayday” systcms

settmgs and émeérgency response tlmes are’a major issue. Other early

- initiatives will follow up-on work done with rural & tourist information
systcms, especially:in: thé area of weather monitoring:and advisory systems
“iin‘remote and accrdent -prone corridors: ~+The last system included in our
Rural ‘Program’is Rall Crossmg Safety. ., ‘This effort-will follow up earlier
field tests of interactive warnmg devrcw that commumcate with both trains

and vehlcles ata rarlroad crossmg

Automated”nghway System

The next generatlon of hlghway and transportatron systems will come out of
our work with the Automated Highway System The current program is a
© 7-year effort totallmg approxunately $200 mnlllon It is being advanced
through a Eoopérative‘agréerment m%lvmg a*consortivm of both public and
private organizations. A total of nine parucrpants include auto

» manufacturers; auto: electromcs; systéms engmeermg firms, consultants,

/11 contractors; GALTRANS: and academia; who,in’ ‘partnérship with the U.S,

- Departient: of: Transponanon has scheduled‘a « pr‘obf of technical

- feasibility” demonstration in ‘August of: 1997;in:San Dlego, California.
Following this demonstration, the remammg AHS program will focus on the
- development.of Spwlfncauons arid a prototype’of an’ Automated Hnghway

.+ System: by 2002.+7 The prondise of increased efficiency of our highway

 system in terms of:vehicle thfoughput and: increaséd safety will provide
. : benefits in'the new century’ noi only for our. cm& betWeen our cities, but
lso our: mral -areas as WClls NSRRI

. BERS Y .
IR R S AR 11 IR R S R SR
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. vehicle and the infrastructure. A sensitive economic balance between

~.-componénts that'will: form:the résearch-agenda:for the future. ‘Additional

. the safety of our:systém in urban and rural:areas. :: Research will also be

i States. .Using input from constituents from all sectors of the ITS
Lo commumty, a number of opuons are. bemg evaluated and discussed.

SBE :A few of the major ITS pomts to watch as; the legrslatlon develops over the
‘g b nextiyear include;+i How, large will the ITS research, program be and how
+; - imuch focus'will it have on longer term research needs Tike the automated
- highway:system vs..needs of: near-term developmental technologm - will

ITS Today in the United States

It is anticipated that transit vehicles and commercial-vehicles will be the
carliest beneficiaries of AHS technologics. - Pre-deployment tests for transit
may well be one of the earlmt uuuatwm followmg the ’97 demonstration.

- The Automated nghway Systcm (AHS) is our largcst long ranged research
initiative in the ITS program. - It also has the potential to dramatically #
.improve the operation of our highway systems... - One of the major decisions ‘
to be reached with the AHS is in the distribution of intelligence between the

public provision of téchnology as part of the infrastructure and the costs to
the consumer of intelligence in the vehicle has many considerations to weigh.
The participation of nine .organizations as the “core members” with more
than 80 associate members representing the publlc sector, the private sector
and 4cademla are helping to answer these questions.

ot ettt e

Future ITS Research Needs

As we look toward meetmg future I'I‘S needs; we can: 1dent1fy those major

- efforts will be needed in Advanced Vehicle Control:Systems that will come
~-out'of our work with the Automated Highway System and help us to improve

- .- required in the study of new traffic/flow theory:and-inithe development of
-.contiol strateglcs and algonthms for adaptwe trafﬁc control management.
Our engmeers and screntlsts at FHWA’s Turner 2 Falrbank Highway
Research Center are collaborating with our partners in the ITS: commiiiity to
help focus on research attention for the future. . ‘We must choose our
research mxtratrv&s wrsely in ‘ofder 1o make our publtc ITS Program fit with
private sector initiatives. We are confldent in our abllrty to do this

"”successfully R o i

| .ITS Reauthorlzatlon lssues
- 'I‘he Reauthonzauon of. ISTEA has generated much dtscusston as to the size
. and direction of:the next: ‘programs for surface transportation in the United

IERSTH RO ,;;,

the ITS program continue to'reccive separate focus in:the overall surface
transportation program and will it contain incentives for deployment?  Of
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course, the ITS program could be rolled into flexible funding categorics and
be left up to the States to decide about the pace of deployment.

It is very clear to me that technology and the ITS program will play a very
important role in surface transportation as we approach the 21st Century.
We must do our best to wisely utilize the benefits of technology for

improved mobility for our citizens. As we move forward we are prepared to
share our experiences and to learn from yours.

17—



