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Research Center for Land and Construction
Management

Serious damage induced by tornadoes occurred in
Japan in the regions of Nobeoka city, Miyazaki and
Saroma town, Hokkaido in 2006. Several large
tornadoes occurred in Japan again in 2009.
Residential and commercial structures were heavily
damaged by tornadoes in Mimasaka city, Okayama
Prefecture, and Tatebayashi city, Gunma Prefecture,
in July, and in Tsuchiura city, Ibaraki Prefecture, in
October. NILIM and Building Research Institute
(BRI) researchers jointly surveyed the damaged
structures in the three cities to clarify the state of
typical damage by winds generated by tornadoes.
These tornadoes were rated as F2 (estimated wind

BHE 2 #HEIRDLOFEM
Photo 2 Detail of damage to roofing frame
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Photo 5 Failure of dominant opening
(Tsuchiura city)
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velocity 50 to 69m/s) in Mimasaka City in Okayama
Prefecture, as F1 or F2 (estimated wind velocity 33
to 69m/s) in Tatebayashi city in Gunma Prefecture,
and as F1 (estimated wind velocity 33 to 49m/s) in
Tsuchiura city in lbaraki Prefecture, based on the
Fujita scale of rating tornado intensity based on the
extent of damage to structures and vegetation.

This report introduces common types of structural
failure observed in buildings based on the results of
the field survey. Conspicuous roofing system failures
were observed in timber structures in Mimasaka city
and, as shown in Photo 1 and 2, in this roofing
system almost all of the rafters, sheathing and clay
tiles were carried away by the passing tornado,
although the vertical roof struts and part of the
purlins remained intact. In Tatebayashi city and in
Tsuchiura city, similarly, many of the members
making up the roofing frames were blown away
(Photo 3). A compact car parked beside the building
in Photo 1 was lifted off the ground and carried about

BHE 4 i LRoOBHE) (L)
Photo 4 Movement of clay tiles
(Tsuchiura city)

BE 6 W L AME (L)
Photo 6 Debris impact on envelopes
(Tsuchiura city)
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http://www.nilim.go.jp/lab/bbg/saigai/twister/okayama.pdf

([ 1L I3 7)) (in Japanese, Mimasaka city)
http://www.nilim.go.jp/lab/bbg/saigai/twister/tatebayashi.pdf

(RE 55 WLAF AR (in Japanese, Tatebayashi city)
http://www.nilim.go.jp/lab/bbg/saigai/091013tsuchiura-twister/
091008tsuchiura-twister.pdf

(F I i) (in Japanese, Tsuchiura city)
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100 meters by the wind. The separation or movement
of clay tiles was, as shown in Photo 4, another widely
observed roofing failure. In addition to these roof
members, as shown in Photo 5, large openings such
as shutters and windows were relatively vulnerable
to the influence of transient wind effects. Because of
the large quantity of flying debris produced by the
passing tornado, traces of the impacts of flying
objects on openings and walls were also observed
(Photo 6). For details of these field surveys, see the
NILIM website (in Japanese).

Many aspects of the mechanisms of structural
failure by tornadoes should be clarified in order to
mitigate tornado-induced damage in the future.
Therefore, it is necessary to continue to accumulate
examples of damaged structures through field
surveys, and then to use the lessons learned to
establish a framework for wind resistant design of
structures exposed to tornado winds.

Habitat Creation Project for Coastal
Environmental Restoration (2007 to 2009)
Coastal and Marine Department

On urban coastlines where the natural
environment is deteriorating, instead of conservation
of the present conditions, there is a trend toward the
environmental restoration and rehabilitation while
simultaneously achieving economic growth and
conserving the natural environment. It is assumed
that in new environments created by artificially
modifying the existing environment, humans must
support the process of environmental restoration. In
order to continue initiatives to realize a society in
harmony with nature in the future, the participation
of local citizens is required, and administrative
bodies must establish specific procedures and
frameworks for the environmental restoration.

With this background, Tokyo Metropolitan
Government, Minato City, and the National Institute
for Land and Infrastructure Management are
collaborating on the Habitat Creation Project for a
tidal pool which has been formed on sea wall in the
Shibaura Island to provide a place for administrative
bodies, citizens, and researchers to jointly work on
the environmental restoration on an urban coastline.
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RFFEREEE (Outline of the Research)

ERTATUREEYORANIYTOCI I DRE
Implementation of the Shibaura Island Habitat Creation Project

W XS5
Project location

EHER
Shibaura Canal

BEEY (Ah)
Tidal pool (pool A)

#rEEY (Bit)

BEE S
Allotment of roles

AREHAMBRRERN | ER~OSMNOFUMN T, TOSIILDPR
Minato City, Shibaura Konan | Calling for participation by citizens and project publicity
District Branch Office
REBELR TOUTOPEBDIHDIEEBRE - LARE, ThIHBET B
Tokyo Metropolitan LD

Government, Bureau of Port | Work applications, access applications, and coordination with

and Harbor related organizations to carry out the project
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Overall supervision of the project, joint surveys with
participants, and planning and conducting classroom lectures to
inform and educate people about nature restoration

BT RBE TORE - BRYHEH

Surveys and initiatives in cooperation with citizens

B NEDHERBATE
Classroom lectures Measuring the length of a goby
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Drainage basin
experiment using clay

INPEOREFE BI<Y
Environmental study by Site preparation
elementary school pupils
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! Experiments concerning tidal pool functions ;! Experiments concerning functions of tidal flats |
! ~Monitoring the tidal pool environment :: -Monitoring the tidal flat environment H
! +Surveying attached algae H -Surveying attached algae !
! Surveying the state of gathering of fry :: -Surveying benthos !

Tidal pool (pool B) :

NETORR
Past achievements

() BV X SHLEMDOEHLELTHERE
Tidal pool provides a rich habitat with high biodiversity
BRIBHAEMH21.6.258%)
Environmental Survey
(Measurements on June 25, 2009)
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Itis verified that innovative survey methods can, with the assistance of experts,
permit even inexperienced citizens and children to participate independently in
site preparation, surveys, environmental education, and activities to provide an
experience of nature.

@) MREARTORBEMTRBLYDOEREEDE oM
Opportunities for continuous management of a tidal pool led by citizens
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SHROMYEH
Future Initiatives

(M HRBBHTORE-RYBAHDFTE. #
Improving and continuing surveys and other initiatives in cooperation with
citizens

(2) BHFBRRREISEBLHEBEY ORMUEH DR
Studying the technological conditions for a tidal pools focusing on dissolved

oxygen concentration

AREOER
Application of achievements

() SHOBERBEOLEAIVITBVTHBERIERELD
The information will be useful for the establishment of frameworks for the
environmental restoration.

(2) BREXETHHEDERICA T, BHERBHICEST2ERBEFHRELTOH
BEYDEE-ERIEILD
In order to create a society in harmony with nature, the results will be used to
plan and creating tidal pool ecosystems as a means of restoring nature along
urban coastlines.
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This research aims to devise specific methods and a
framework for the environmental restoration urban
coastlines, to study role-sharing, site preparation,
surveying, location management, and education, and
also to study essential technical conditions
concerning tidal pools as places for the
environmental restoration on urban coastlines.

This project, which has been ongoing for the past
three years, has verified that the tidal pool provides a
rich habitat with high biodiversity, and innovative
survey methods have shown that even inexperienced
citizens and children can, with the assistance of
experts, participate independently in site preparation,
surveys, environmental education, and activities to
provide an experience of nature. The project has
also shown that, in order to achieve a seashore



%O BEKRFAEDOHIAA S VIZBWTHIE
MELTERESND E L BIC, BREHAETS
O EBUZ T, BRTTERET IR T 5 HIRTH
EFEE Lo E Y OFHE -« &R
LD LD,

OB & A v k27
WRRAT ST OB It

[E] B AfF e e

[ 228 [ LA BRI ERT (BAT
NILIM &V 9H,) & v FRU T EALRER
E B - A5 %2 HF JE AT (Research and Development
Center for roads and Bridges, Research and
Development Agency, Ministry of Public Works,
Indonesia) (LLF. RDCRB &1 9,) &lE, 14
18 [B177 27 Hilsk =] + 2 i BAGR BT JE T = S ik )
(77—~ : Hulg D R ECHEITIS U2 AR 72
EFREOR) (ZBWTHIER I BT 2 ®E & i
FELE LR,

4. RDCRB & NILIM %, AEEOHERIC
FoE, Ypre T U7 Mk & o iR b E R
B2 ANy U — 7 R OBLE G HE[FE T

environment created and nurtured by citizens, which
is one of the goals, it is possible to provide
opportunities for continued management of a tidal
pool led by citizens. In the future, efforts will be
made to continue and improve surveys and other
initiatives in partnership with citizens, while
studying the technological conditions for tidal pools
focusing on dissolved oxygen concentration, in order
to establish methods for creating tidal pool
ecosystems. The research results will be useful for
the establishment of frameworks for the
environmental restoration and thus a society in
harmony with nature, by planning and creating tidal
pool ecosystems as a means of the environmental
restoration in urban coastlines.

Signing of a Memorandum Concerning the
Cooperation Activities between the National Institute
for Land and Infrastructure Management (NILIM)
and the Research and Development Center for Roads
and Bridges, Research and Development Agency,
Ministry of Public Works, Indonesia (RDCRB)
International Research Division

At the 18" Conference of Research and
Development of Public Works in Asia (on the theme
of Unique Road-Policy Applied to The Regional
Conditions and Issues), the National Institute for
Land and Infrastructure Management (NILIM) and
the Research and Development Center for Roads and
Bridges, Research and Development Agency,
Ministry of Public Works, Indonesia (RDCRB)
signed a memorandum concerning the cooperation
activities.

At Lo TR & SAILENDAR BT &
Signing of the Memorandum by Director-General
Nishikawa and Director-General Sailendar



lllll

Btz X - — &2 BT 2 72 AT ST Ofkfe
TRAITSENE R 0D AZHASCHIF TR 0D AZ S % R L
TV, 7YV T O RR & Bt 2 5 YR — b
LTV FETT,

NILIM News Letter

Under this memorandum, the RDCRB and NILIM
will continually share research information by, for
example, jointly holding technical seminars and will
actively exchange researchers to strengthen links
between NILIM and Asia and to form international
human networks, thereby providing technical
supports for the growth in Asia.
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Report on the 16th ITS World Congress
in Stockholm
Intelligent Transport System Division

1. 16th ITS World Congress in Stockholm

The ITS World Congress is the world’s largest
international congress in the field of ITS.
Researchers of public, private and academic sectors
report the results of their R&D on ITS at the congress.
The first congress was held in Paris in 1994, and the
16th congress was held in Stockholm in Sweden
from 21 to 25 September 2009. This paper reports on
the ITS World Congress in Stockholm.

2. Reports of Sessions of the ITS World Congress
in Stockholm

The theme of this congress was “ITS in daily life”.
The discussions focused on how to improve the
mobility of daily life not only in vehicles and on
roads, but also in railway systems and ships. Other
discussions focused on how can ITS help reduce the
impact on the environment.

National Institute for Land and Infrastructure
Management (MLIT) reported the large-scale field
operational tests (FOT) conducted in 2008 and future
deployment of Smartway. The high technologies and
the research system based on the public-private joint
research were highly evaluated. Conducting
nationwide FOT on public roads and evaluating the
effectiveness in Japan were also highly evaluated.

Delegation from Europe reported on the progress
of vehicle to infrastructure cooperative systems
projects such as Cooperative Vehicle-Infrastructure
Systems (CVIS) and demonstrated these services by
real vehicles. The services including lane recognition
technology were demonstrated. In response to
growing interest in FOT, a new project regarding the
evaluation of FOT on public roads, or FOT-Net, was
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*1 (Cooperative Vehicle- Infrastructure Systems)
*2 (Field Operational Tests)

*3 (Vehicle-Infrastructure Integration)

*4 (Dedicated Short Range Communication)
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Bl (A b v 7 A AEBRERY)
Congress site (Stockholm International Fairs)

introduced.

Delegation from the United States reported on the
IntelliDrive®™ concept, a project to develop a new
vehicle to infrastructure cooperative system. They
explained that the differences between IntelliDrive®™
and the former project, Vehicle- Infrastructure
Integration (VII), are as follows: the new system
uses a variety of communication modes instead of
only Dedicated Short Range Communication
(DSRC) they will conduct the research in
consideration of deployment. They also showed that
in order to establish deployment strategies, they plan
to study methods for improving the infrastructure
efficiently and evaluating the effectiveness as
on-board units spread.

Delegation from Korea, which is the host country
for the next congress, reported that it has begun to
establish an open platform for various ITS services
using CDMA, DSRC, wireless LAN and other
communication technologies in a single on-board
unit, and demonstration of applications using vehicle
to infrastructure and vehicle to vehicle
communications will be conducted at the next
congress.

CVIS7uy=/ NOERIZLHV—ERADTE
(GEATHRR B BhEEER)

Demonstration of CVIS project service by a real vehicle

(Example of lane recognition technology)
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TECHNICAL NOTE of National Institute for Land and Infrastructure Management (April-May, 2009)

[BEEBC L 2ZMHFOBREEELL TR — GCM20 ITL BB EH DI — N ey
462 | Projection of Future Storm Rainfall Intensity affected by Global Climate Change - Analysis of ;?iver De nartment
GCM20 model simulation results - p

SR DT AER LRICET 2 HRHR

471 | - EEAEICES HIRIRD RRT BT HIE — EREENEERRE
Cooperative Research on durability of the Steel members on bridges Bridge and Structures Division
-Survey on the inspection method of the Orthotropic Steel Decks-

488 | FH19 EEERBEYICETIERT—42& EREENEENRE
Annual Report of Basic Data on Road Structures In FY 2007 Bridge and Structures Division
ELZMBEREARFARTIMMEEES TR 20EFE MREBES FRZUETE - HEER

491 |Report of the Evaluation Sub Committee of NILIM in FY 2008 Research Administration and Evaluation
Evaluation Committee of NILIM Division

TR 20K %1 OELREESAHERFEEES FRELERIM - LR

492 Report of the 1st Evaluation Committee of NILIM in FY 2008 gﬁ/sisi?)fh Administration and Evaluation

506 HAEOHREE VI L ERERHRE
The Street Tree of Japan VI Landscape and Ecology Division
BERLE AEREHRAEEESFRMELEEN F48) HEDF R T LHARE

508 |Technical documents developed for Building Standard Law, Housing Quality Standards and Accreditation System
Assurance Act and other building/housing policy measures (Vol. 4) Division

BEEELOEHREHEICE I (REBOBKRFEOMFERRRICET RE
509 Survey of the current situation of the maintenance and management of fire prevention equipment | B K E#ERRFTE

of the building in Tokyo based on the periodical inspection report according to the Building Fire Standards Division
Standard Law of Japan
BEAVISHOMEKRFERBEDET ML EHMERERRSaL—Yay HERKRRE

510 |Model development of interdependency among critical infrastructures and simulation of Earthquake Disaster Prevention
earthquake damage spreading Division

513 | FEEBEKAD RTK-GPS BRILEMORSRIHY & aH IFREARHARE
Application of integrated RTK-GPS/INS systems for construction machinery Information Technology Division

PERBH A D RTK-GPS BRI ORFKICE T S RITEN - VI by T THHE -
514 |Application of integrated RTK-GPS/INS systems for construction machinery
— The specifications for softwares —

HREBFRE

Information Technology Division

517 BHEXICET IRE - AROEAE (ZD6) BATARE
Trends in Sabo Project Related Studies and Research (VI) Erosion and Sediment Control Division
THREEREREERBHCEHTIERT VU — FMRE

515 |- TR 1O EHMATREMRUER A4S, SR IBITONT- Wz
A questionnaire survey regarding evacuation status of residents following announcement of Erosion and Sediment Control Division

sediment disaster warning in Typhoon No.4 and Typhoon 9 in 2007
EtZBEANBHRTEERBRIER (XR)

519 |The Japanese Ministry of Land, Infrastructure, Transport and Tourism Technical Criteria for
River Works:Practical Guide for Planning

gt S OFFEEICEE T SR BEREEHRE
A Study on the Sustainability of the Local Community Construction Economics Division

AR E
River Division

520

B YT OMEIREN & iR E (7 =27 /b LaR— |k 2009) & LT, A— 2= (http//www.nilim.go.jp/)iZ TABRH,
NILIM research activities and achievements are now available on the web site http://www.nilim.go.jp/english/, as Annual Report
2009.
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