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NILIM News Letter

National Institute for Land and
Infrastructure Management

The NILIM News Letter has been published in English by the
National Institute for Land and Infrastructure Management as
the NILIM information bulletin for overseas readers since it first
appeared in March 2002. We have now transformed it into a
combined Japanese — English information bulletin so that we can
report the activities of the NILIM to an even broader readership
both in Japan and overseas. In this new upgraded newsletter, we
will strive to share information about new innovative activities
of the NILIM with our friends at related organizations, by
transmitting this information, rapidly and aggressively in easily
understood form. Please read every issue cover-to-cover.

We also offer a monthly E-mail service that will provide you
with the most up-to-the-minute information from the NILIM.

Please apply for this service at the following URL.

http://www.nilim.go.jp/engineer/index.html

Director-General, National Institute for Land and
Infrastructure Management
MOCHIZUKI Tsuneyoshi

What will occur during the coming year? I suppose that there
are hardly any people who normally give much thought to such
questions. But I am afraid that it may be a year when the
countless problems that have been piling up in the previous
century will sweep over us in full flood.

[Management Problems]

Let me begin with a familiar issue. The first is the problem of
managing public facilities. Recently, the news media has
reported on a series of cases of the breakage of bridge piers and
slabs. These may have been caused by construction conditions,
but considering that these were constructed at a furious rate
during the previous century and that they have been in service
for many years, it is not surprising that their deterioration has
triggered a sudden epidemic of problems. Of course this can be
said not only about bridges, but regarding all kinds of
infrastructures.
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But is that true? Inevitably someone raises a counterargument.
Namely, the opposed view that serious problems should not have
occurred because the facilities were probably managed carefully.
But nobody really knows the truth of the matter.

Of course, in areas where advanced management was
implemented, data were obtained. But the meaning of the data
was not understood and shared by concerned parties. This
situation is not different from there not being any data at all.

Groups of civil engineers whose original specialty is
“constructing infrastructures” are still not accustomed to
“managing infrastructures”. (It may be that “constructing
infrastructures” has itself become strange, but...)

There are probably people who will dispute this opinion as
well. Asset management has long been a topic of research and
practical application. However, “asset management” as it stands
today has not achieved its original goal.

Why is this so? Because it has not been fully practiced. Even
in the most advanced fields, data are collected by outside
contractors. The responsible engineers change every year.
Because they only gather data, they do not understand its
meaning. And because they only accumulate data,
“technological evolution” based on new knowledge does not
occur. This means that it will be impossible to perform asset
management, even after a century has passed.

But what should we do? That is the heart of the issue. We
must understand that we have entered a new phase which differs
from the last century. Simple technologies will suffice if we are
concerning only with “constructing infrastructures”. This can be
done in a short time, because it is limited to a single action. But
this approach is impermissible when the issue is management.
Because management faces a variety of problems, it cannot be
handled as simply as “constructing”. The object of the activity
continues to exist, and this means its management is a long
struggle. It is a completely different phase. The same concepts
followed during the previous century cannot continue to be
successful.

The heart of the problem is to build a “system” appropriate to
the present century. This will be a system that enables
“technological evolution”. Even if the NILIM continues to
“evolve” and play roles linked to various individual areas,
without engineers who have achieved a certain degree of
mastery of their respective specialties in the field, this “system”
will not appear. The MLIT must train its field personnel so they
become engineers appropriate to the new century. We have to
establish ways for them to perform their work.

This is the year to take practical measures to achieve these
goals. While providing an overall image of these measures as a
“Framework”, we wish to create methods of linking field
engineers (methods of recirculating technologies), to achieve
step by step “evolution.”

[The problem of global warming]

This year, the fourth report by the IPCC will be released. The
EU Committee has already proposed greenhouse gas emission
targets under the Kyoto Protocol and beyond. Two large
countries; the U.S. and Australia, have still not signed the Kyoto
Protocol and appear to have made changes of direction towards
implementing global warming prevention measures.

Let’s look at the situation here in Japan. The problem is
adaptation. Even if we restrict greenhouse gas emissions, the
impact of global warming will continue for many years. Natural
disasters will become increasingly severe. Taking steps to reduce
the damage these cause is adaptation.

I think that last year’s Stern Report discussed Japan with a
kind of sympathy. It stated that Japan is extremely vulnerable to
natural disasters. Not only Tokyo, but other Japanese cities are
located on low-lying areas near the sea coast. And because large
populations are concentrated in these cities, they are at high risk.
It also mentioned that there are facilities capable of causing
complex disasters (oil tanks, industrial plants, etc.). I would have
to say that these views are true.
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But according to last year’s OECD report, Japan’s efforts
amount to almost zero. Certainly we have done almost nothing to
hypothesize the degree and frequency of the rising number of
natural disasters. What about the other industrialized countries?

In the Netherlands for example, at the end of the last century,

in order to ensure the functions of large dikes (large dikes
massive enough to handle a 10,000-year return period sea-level)
that have been completed, they had already established a
framework requiring the review of external forces and necessary
response every five years. In the U.K., they are now carrying out
the first PI concerning measures to ensure the functions of the
Thames Barrier (sluice gate able to withstand a 1,000-year return
period sea-level) that protects London from tides.
The rise of the sea level is predicted numerically in the IPCC, but
what about flooding? The EU deals with this extremely
superficially, but it has simulated the degree of increase of flood
damage that global warming will cause in the upstream Danube
River and on the Meuse River.

What is the case in Japan? We have to go beyond simply
simulating the impact of climate change on natural disasters, and
probably carry out impact assessments to find out how it will
affect the economy and industry. And in addition, we must find
out how to make advance preparations in order to minimize
damage and to carry out reconstruction and restoration quickly
after a disaster has occurred.

But there is one issue we often forget when we carry out such
studies. That is the problem of “security”. Safety alone is not
enough; we have to achieve peace of mind.

The key point is also a “system” appropriate to this century.
Because performing meticulous management of, at least, our
present disaster prevention structures is absolutely essential, we
must exit the present phase of “constructing infrastructures” to
enter the next phase, “managing infrastructures.” The decisive
way to resolve problems is to make new physical structures, but
the instant each of these has been completed, we have to
continue to manage it. And we must be aware that “constructing
infrastructures”, is part of their “management.”

Moreover, if we do not continue to reliably provide residents
with information about current conditions, and do not reach a
point where a framework for self-help and mutual help is
established through this process and where trust is nurtured
among MLIT field organizations and other disaster-prevention
bodies, then we will not succeed in achieving “security.”

Bearing in mind the concept of “a (region) society safe and
secure from natural disasters”, we intend to create a
“framework” for a number of initiatives and to form links with
onsite engineers, while at the same time “evolving” technologies
for reducing damage caused by natural disasters that result from
climate change.

[The Problem of mind]

At last year’s NILIM Conference, Kenichirou Mogi
advocated the importance of a “secure base” in line with
Attachment Theory of John Bowlby of England. I understood
that this means realizing a society that permits mutual trust
between its members. Richard Layard, also from England, has
argued that market principles alone cannot provide happiness.
He advocates the need to incorporate other classes of knowledge
including psychology and brain sciences into the heart of
economics. The significance of a society based on such trust is
also intimately related to the concept of social capital discussed
by Robert Putnam of the United States.

How does infrastructure deal with this problem that can be
called the “problem of mind”? Nobody knows the answer to this
question. But considering the fact that infrastructure is closely
related to all aspects of our daily lives, including the
environment and scenery, and it is “public” capital shared by all
residents of a region, the possibility of it being able to solve such
problem is surely very large. It is at least worth pursuing. And
when its potentials have been clarified, it will be worthy of being
called the “infrastructure” suitable to this new century. We will
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then be able to tackle the solution to one negative legacy of the
previous century: the lack of bonds within society.

It is the time to take initiatives to try and overcome such
challenges in the field of infrastructure. In conjunction to
pursuing development of indices to measure the “cheer” of
regions as we are now, we wish to begin with measurements of
the results of measures taken in individual fields.

I have discussed three problems. All will be terribly difficult
to resolve. As you read this, some of you may have thought that
these are not problems of immediate concern. But I emphasize
that these are problems we must tackle at once.

I'look forward to working together with all the field personnel
of the MLIT to achieve step by step progress to resolve these
problems. In conclusion, I am looking forward to our
cooperation resolving these problems.

Outline of the Survey of Damage by the Noto Hanto
Earthquake of 2007

1. Introduction

At approximately 9:42 a.m. on March 25, 2007, a magnitude
6.9 (tentative value) earthquake occurred with its epicenter off
the west coast of the Noto Peninsula . On March 26, the
Meteorological Agency named it the Noto Hanto Earthquake of
2007. As of 6:00 p.m. on May 7, the victims of the earthquake
were one fatality—a person killed
under a stone lantern—and 336 people
injured. Damage to houses included
593 totally destroyed, 1,206 partly
destroyed, and 10,889 partly damaged
(Fire and Disaster Management
Agency ).
4 After the earthquake, the National
Institute for Land and Infrastructure
the Public Works
Research Institute, the Building
Research Institute, and the Port and
Airport Research Institute coope-
ratively formed survey teams for each
concerned field and sent 93 staff to the
earthquake region from March 25
through May 25. This report introduces
an outline of the results of the damage
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recorded in Shika Town, Naka-Noto Town and Noto Town in
Ishikawa Prefecture.

This earthquake generated ground motion monitored at
approximately 500 locations in the Hokuriku, Tohoku, Kanto,
Chubu and Kinki Regional Development Bureaus on the
accelerograph network managed by the Ministry of Land,
Infrastructure and Transport. Among those, the maximum peak
acceleration of 573cm/s” and the maximum SI value of 33cm/s
were observed at the Sawano Tunnel on National Highway
Route 160 (36km from the epicenter). The peak accelerations
and SI values of the observation data are publicly released on a
web site ¥
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Photo 1. Damage to the Haseno Rock Shed
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Photo 2. Collapsed Embankment near the Bessho-dake
Service Area (17.7 kilometer point
on the Noto Toll Road, Nanao City)

3. Sediment disasters

Sediment disasters occurred at 35 locations in Wajima City, 9
locations in Suzu City, 11 locations in Nanao City, 6 locations in
Shika Town, 1 location in Noto Town, and 1 location in Toyama
City (as of April 6, summarized by the Land Conservation
Division of the Sabo (Erosion and Sediment Control)
Department) and on slopes along roadways. Slope failures, rocks
falls, landslides and river course blockages occurred. At the
same time, steep slope collapse countermeasure structures were
damaged.

Slopes failed at many locations in Wajima City. On slopes on
Prefectural Road Route 38 and on municipal roads along the
coast in particular, ground failed either on the surface or deeper,
and large masses of weathered rock fell and were deposited at
the feet of the slopes. Many failures occurred from the tops of
slopes on ridgelines.

At Sosogi, Machino-machi in Wajima City along National
Highway Route 249, rock with approximate height of 10m,
width of 30m, and thickness of several meters (estimated)
collapsed from the slope at a height of 50m, damaging the
Haseno Rock Shed (Photo 1).

4. Sewage facilities

Damage to sewage pipe facilities including uplift of manholes
and settlement of backfill soil occurred mainly in Wajima City in
Ishikawa Prefecture that is near the epicenter. According to the
Ministry of Land, Infrastructure and Transport, as of 8:00 a.m.
on March 30, it was confirmed that manholes had been lifted up
at 111 locations and pipes were broken at 2 locations in Ishikawa
Prefecture.

In Monzen-machi in Wajima City where the
damage was most severe, many manholes uplifted
(max. about 1m) and road surface settled due to
the liquefaction of backfill soil around sewage
pipes (max. 40cm), and at some manholes,
stagnant water was observed.

5. Road bridges

On road bridges, almost all damage was, as in
the past earthquakes, relatively frequent RC pier
damage, bearing damage, girder end damage and
settlement of backfill soil at abutments, but no
severe damage such as damage to the bridge body
that might threaten its structural safety was found.

On the relatively severely damaged Notoshima
Bridge (on Prefectural Road Nanao-Notoshima
Park Line), damage such as crack and spalling-off
of cover concrete of RC piers and buckling of
several longitudinal bars occurred, temporarily
halting traffic on the bridge.

6. Road embankments

The earthquake caused damage to
road embankments requiring road
closure to some degree at 75 locations.
Of those damaged locations, 48 were on
toll roads (Noto Toll Road, Noetsu
Expressway), 1 on directly-administ-
rated national highway, 9 on national
highways, and 17 on prefectural roads.

The Noto Toll Road where the
earthquake damaged many embank-
ments is an 82.9km mountain road
connecting Kanazawa City and
Anamizu Town. Photo 2 is a view of a
collapsed embankment at the 17.7
kilometer point near Bessho-dake
Service Area on the Noto Toll Road. As
a typical example of embankment
damage caused by the earthquake, a
high embankment with height of 30
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to 35m burying valley collapsed. The collapsed soil flowed for
about 200m along a valley at the bottom of the embankment.

7. Road traffic after the earthquake

Traffic was closed at a total of 33 locations on national
highways and prefectural roads (either two-way closure or
alternating one-way closure) as a result of earthquake damage.
As of April 27, traffic restrictions were lifted at 23 locations, but
traffic remained closed in both directions at 1 location and
alternating one-way traffic was allowed at 9 locations. Detours
were provided at locations where traffic was completely closed.
The Noto Toll Road that is a vital route for traffic to the Noto
Peninsula was closed to traffic, but emergency restoration
allowed it to be opened on April 27.

The impact of the road closures on traffic, as far as could be
determined by a survey on March 29 and 30, did not result in
traffic concentration serious enough to cause congestion. Many
level differences on approaches to bridges and level differences
around manholes were observed, but emergency restoration
work prevented those from obstructing traffic.

8. Buildings
(1) Damage to wooden buildings
A survey of damage to buildings was carried out centered on
locations where seismic intensity higher than 6 was observed
(Fugeshi-machi, Monzen-machi Monzen in Wajima City,
Tatsuruhama in Nanao City and Omachi in Anamizu Town , all
in Ishikawa Prefecture; see Figure 2). Many buildings in the
seismically damaged region are wooden buildings. It was
confirmed that many wooden buildings either collapsed or were
severely damaged: mainly wooden homes constructed using
relatively old structural methods such as mud walls, houses
combined with store said to
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T J25 T JELE T
TR HEHT | /IMFHERHET
Wajima City, Fugeshi-machi,
Kawai-machi, Oise-machi

generally lack adequate
shear walls that are a seismic
element in resisting earth-
quakes, homes with their

A HH HI X

Former Monzen-machi

Monzen, Tachi, & Hashiride districts
TH FHIX
Touge district
HEHX

Kuroshima district

Epicenter

[ 10km

M2 RREYEORA
Figure 2. Building Damage Survey Areas
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M first floors occupied by a car
port or storage space, and
warehouses and barns with

ez relatively simple structures
(including godowns).
S wsfons Regions where wooden

% buildings were severely

damaged or where a high

percentage of buildings were
damaged were Monzen-
machi Touge in Wajima City,

Monzen, Tachi, & Hashiride

districts in Wajima City

(measured seismic intensity:

6.4, max. acceleration:

1303.6 gal), Monzen- machi

Kuroshima and Fugeshi-

machi in Wajima City,

(measured seismic intensity:

6.2, max. acceleration: 464

gal), Kawai-machi in Wajima City (5.5 and 519 gal), and

Omachi in Anamizu Town (6.3, 780gal) and Tatsuruhama in

Nanao City (6.2, 745.9 gal). Around Fugeshi and Kawai-machi

in Wajima City, only a few homes collapsed, but in

Monzen-machi district in Wajima City, at least 14 homes

collapsed in the Monzen, Tachi, and Hashirede districts, 17 in

the Touge district, and 14 in the Kuroshima district. Within a

range that could be confirmed, severe damage occurred: with

more than about 1/4 and about 15% of homes collapsed in the

Touge district and in the Kuroshima district respectively (Photo

3), or residual deformation exceeded 1/10 rad or columns and

other structural parts were damaged etc. (Photo 4). It was found

that in the Monzen, Tachi, and Hashirede districts or in the Touge
district in particular, relatively severe damage was

Noto Peninsula

KM
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Photo 3. Row of Toppled Homes in the Tachi District in
Monzen-machi, Wajima City
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Photo 4. Wooden Houses Severely Damaged by Breakage of
their Columns

distributed at locations close to rivers around the edges of
hamlets. Wooden temple and shrine buildings on the other hand,
included those that were severely damaged or had collapsed,
plus others that were almost unharmed.

(2) Damage to non-wooden buildings

Among non-wooden buildings, reinforced concrete buildings
either came through the earthquake free from structural damage
or suffered only slight damage. Structural frame damage to steel
frame buildings was limited to a few gymnasiums and stores.
Relatively severe damage to non-structural members was found:
the collapse of partition walls in a steel frame school building
and the fall of a ceiling in a school gymnasium. Turning to
ground conditions, traces of liquefaction were confirmed in the
Monzen, Tachi, Hashirede District and in the Michinoshita
district, but no significant landslide of buildings sites was found.

9. Harbor structures
(1) Outline of damage to harbor structures

Harbors on and near the Noto Peninsula are, moving
clockwise from the west as shown in Figure 3, Shioya Harbor,
Kanazawa Harbor, Taki Harbor, Fukuura Harbor, ® Wajima
Harbor, lida Harbor, Ogi Harbor, Ushitsu Harbor, ® Anamizu
Harbor, Hannoura Harbor, ® Wakura Harbor, eNanao Harbor,
and e Fushikitoyama Harbor. The names of harbors where a
visual inspection found damage of some kind are underlined
(Those indicated e by were inspected). This early report

OLEE. OFRAEZILERHY ., AR AROFER., T describes damage in Wajima Harbor, Anamizu Harbor, and
BN BRI B v DS Nanao Harbor that are close to locations where seismic intensity
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N m. _/,.»” ida Harbor .
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Figure 3. Locations of Damaged Harbors and Surveyed Harbors

type quaywall had shifted about
20cm towards the ocean. At this
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Photo 5. -10m Quaywall in the Ota District of Nanao Harbor
(Quaywalls 1 to 2)

location, the soft layer at the river
mouth is thick, so deep mixing had
been performed, keeping the degree
of damage relatively minor.

At -10m sheet pile quaywalls No.
1 and No. 2 in the Ota District of
Nanao Harbor (Photo 5), a sand boil
produced by liquefaction was
deposited on the wharf site behind
the apron of No. 1 quaywall,
resulting in a level difference with
maximum height of 50cm. The No.
2 quaywall appeared to be in good
condition and it was used to load
wood on the day of the disaster. At
No. 1 and No. 2, the degree of
damage differed greatly, and it is
necessary to clarify the
causes—differences in landfill soil
(dredged sand) for example—by
future surveys.

(3) Summing up

A comparison with the measured seismic intensities
announced by the Meteorological Agency gives the impression
that the degree of damage is slight, and it is necessary to evaluate
site characteristics, landfill soil, and earthquake motion that
acted on structures. So in the Ota District of Nanao Port,
aftershocks were observed beginning on March 27 to clarify site
characteristics and estimate the main shock. Liquefaction was
confirmed at various places, but there were few sand boils, and it
appears that localized settlement occurred. At this time, only a
visual survey has been done, and we wish to clarify the causes of
the damage and support rapid restoration by conducting future
surveys and ground inspections. Measures will be taken based on
appropriate technical judgments by harbor managers in each
harbor concerning prohibiting access to, preventing use of, or
permitting the use of individual structures, and usable structures
are counted on to support the transport of restoration materials
and heavy equipment, disposal of rubble, and economic
activities in the disaster region.
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Attendance at the CIB World Congress
Tomiyoshi Ogawa
Former Deputy Director-General

I attended the CIB World Congress which was held in Cape
Town, South Africa from 14 to 18 May 2007.

The International Council for Research and Innovation in
Building and Construction (CIB) is a nonprofit association
consisting of building research institutes and individual experts
from around the world. The objectives of the CIB are to facilitate
international cooperation and information exchanges concerning
building and construction. It is active in scientific, technical,
economic and social issues related to building and construction.
There are over 50 CIB Commissions established for each theme.

The theme of this congress was “Construction for
Development”, focusing on the important role that construction
plays in the development of nations. During the congress, CIB
general assembly meetings, CIB Board meetings, keynote
addresses and sessions by CIB Commissions were held.

Sessions organized by the CIB Commissions are the major
activity of the CIB in its role as a platform for international
cooperation and information exchanges. During the congress,
several sessions were held simultaneously and a total of 60
sessions were held. At each session, presentations on the latest
research were made and each theme presented was actively
discussed.

As the period of office of the Board ends this year, the CIB
Officers and other members of the Board were elected at the
general assembly meeting. From Japan, Dr.Yamanouchi, Chief
Executive of the Building Research Institute was reappointed
and Dr.Yashiro, Director of the Shimizu Institute of Technology
was appointed as a member of the Board.

Publication of the ™"Guidebook on Special
Permissions in the Zoning Code under the Building
Standard Law to Promote Rebuilding in Densely

Built-up Areas™
Urban Planning Department

Improving safety in densely built-up areas is an urgent
problem, but it has been pointed out that old houses in the areas
will not be rebuilt, partly because of height and bulk controls
such as road-abutting, height to front road, and building
coverage ratio in the Zoning Code under the Building Standard
Law. So the Urban Planning Department has published the
Technical Note of NILIM, No.368, "Guidebook on Special
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Permissions in the Zoning Code under the Building Standard
Law to Promote Rebuilding in Densely Built-up Areas." This
guidebook is prepared primarily to inform local government
officials how to encourage rebuilding in densely built-up areas
by giving suitable special permissions for the substitution or
deregulation of the above controls. This guidebook presents
adequate examples to illustrate key concepts; how to give
suitable permissions in light of various characteristics of the area,
how to set reasonable standards for giving them, how to
collaborate with related departments in a local government, and
so on. The PDF files of this guidebook are downloadable at the
following URL:
http://www.nilim.go.jp/lab/bcg/siryou/tnn/tnn0368.htm.
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Fig. An example of a building rebuilt with 3 full
stories with a variance of height controls to a front
road, and so on (1-chome, Togoshi, Shinagawa

Ward, Tokyo)
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Guidebook to Public Participation in Infrastructure

Management
Construction Management Division

In response to tight financial conditions, the falling birth rate,
aging of the population, and diversification of the people’s
consciousness that have taken place in recent years,
infrastructure management must be carried out more efficiently
and more transparently than in the past, and through
communication with the public, their degree of satisfaction with
the outcome and the process must be increased.

Although many research and practice have been made to
resolve issues on conducting public participation and building
consensus with the public, government officials suffer from the
difficulty in designing and providing appropriate plan-making
procedures of each project by reflecting background and features
of each project and regional characteristics.

For this reason, it is important to examine better practice of
public participation and consensus building by developing a
system which practitioners can learn minimum required
knowledge and skills and continuously share useful knowledge
and technique based on their experience.

As one of the approaches to support them, the Guidebook
provides minimum required knowledge and skills for conducting
public participation and consensus building, and shows useful
knowledge based on their experience. The Guidebook helps to
develop better practice of public participation and consensus
building by being used by practitioners.
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The Guidebook contains the mental attitude and preliminary
knowledge required for public participation, process design

methods, communication methods, useful knowledge and
technique that contribute to smooth consensus building, answers

to frequently asked questions and good practices of public
involvement.

National Institute for Land and Infrastructure Management
Research Center for Land and Construction Management
Construction Management Division

ERRpHR & BB o & —flii = 1 2 A > D EAFTEE HP

http://www.nilim.go.jp/lab/peg/
http://www.nilim.go.jp/lab/peg/

HEBABBICB T IERLDAI 2=/ -V a VICBT OV FT v 7] DA RX—Y

Image of the Guidebook to Pubilic Participation in Infrastructure Management
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New creative
innovations
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consensus bulldlng

Knowledge management
system
- DB items/proposal items
based on project
characteristics etc.
- Structuring an operation
1
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({Improvmg communication
technlques

+ Clarifying the strong and weak
points of various
communication methods and
skills

- Proposing study methods of
communication methods and
skills

ﬁoposal for designing consensus

building processes in consideration of

various circumstances

- Proposing important items common to
various projects for designing consensus
building processes

- Proposing know-how for smooth
consensus building through analysis on
project characteristics and regional
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g\characteristics of various projects
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RESEARCH REPORT of National Institute for Land and Infrastructure Management (October-December, 2006)
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29 | BIBMROT &y bR VA MIBET DM - MIEMEREOE T T | PEEREpIIEE
ETEY bRV AL NOBITHI— Port Planning Division
Formulation of Asset Management for Port Facilities-Determination of
Structural Performance Degradation and Trial Application-

30 | ZmE=a s Y — MO A A — N — LA BT 20 ZE YRR AT ZE 2
Study on Thin Bonded Concrete Overlay of Airport Concrete Pavement Airport Facilities Division
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Title of Paper
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TECHNICAL NOTE of National Institute for Land and Infrastructure Management (October-December, 2006)
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Names of Divisions

296 6 DS BAERIBR PR O F7 3R FHEIC BT D98 — —E AW/ | BRSSP TR
Z\ /1/ % T fRETIE O R Bridge and Structures Division
Study on fatigue design method of the Beam-to-column connections of steel
piers of Highway bridges - Examination of analytical method using "the
constant shear flow panels"-
WHAGER H— & 224k o 27 AT BE 5 L7 s & BB Y AT AP E
319 | The Report of Public-Private Joint Research on Systems to Provide Intelligent Transport Systems Division
Next-Generation Road Services
3p5 | HIMEOBBLZ BT 2 (L R0 B IS A T LZEE
Structure of Residents Perception on Environmental Aspects of Ariake Sea Coastal Zone System Division
16 P E D ¥ IR A B B D B ds L ORE NS AT BFFEE
COASTAL AND MARINE MANAGEMENT SYSTEM I N CHINA Coastal Zone System Division
SR 17 47 P 22 [ FE AL SR SR A e R R R B R ZE ) i FE AR JE 2
334 | Annual Report of Advanced Road Design and Safety Division in FY2005 Advanced Road Design and Safety
Division
i3 | TR IT R R S A SHESHII b
Annual Report of Road-related Research in FY2005 Road Department etc
336 | BL3E FRITST—r oy 7HER B AT S A T LSRR
THE 13th U.S.-JAPAN WORKSHOP ON ITS REPORTS Intelligent Transport Systems Division
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“2007Annual Report of NILIM” is now on our website
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We publish “2007 Annual Report of NILIM” to show our research activities and accomplishments, and you can see its contents on our

website, www. nilim. go. jp.
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