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“The 17th Conference on Public Works Research
and Development in Asia” was held under the theme
“Prevention and Reduction of Natural Disasters”

International Research Division
Planning and Research Administration Department

[Summary]

The 17th Conference on Public Works Research and Development
in Asia was held in Tsukuba City and Niigata City over the nine days
from October 21 to October 29, 2008.

Presidents of research institutes involved in public works
research and development, and executive technical officers of central
governments from Asian countries discussed specific themes related
to the management and improvement of public works, such as urban
transport and water management, at the Conference on Public Works
Research and Development in Asia, which is held annually in Japan
to promote international research in Asia. The 17th conference drew
participants from Afghanistan, Cambodia, China, India, Indonesia,
Iran, Pakistan, the Philippines and Vietnam, in addition to host Japan.

This year's conference was held under the theme of “Prevention
and Reduction of Natural Disasters” as many large-scale natural
disasters, such as earthquakes and floods, had occurred worldwide
this year, including the Sichuan Earthquake that occurred in China in
May this year.

[Major discussions]
October 21 (Tuesday)
O Opening Ceremony
O Keynote Lecture
“Characteristics of Recent Natural Disasters and Their Reduction”
Ph.D. Yoshiaki Kawata
Director of Research Center for Disaster Reduction Systems,
Disaster Prevention Research Institute, Kyoto University
October 22 (Wednesday)
O Session on Subject of Common Interest
Participants presented and discussed the current situation
regarding natural disasters within its approaches to the prevention
and reduction of natural disasters, together with issues related to
its approaches.
October 23 (Thursday)
O Sectoral Issues
Researchers of this research institute delivered lectures, and
participants from overseas held discussions on each of these three
sections: “Earthquake and Tsunami Related Disasters,” “Flood
and Storm Surge Related Disasters” and “Non-structural Measure
for Reducing Disaster Risk Caused by Sediment Movement.”
October 28 (Tuesday)
International Symposium on National Land Development and Civil
Engineering in Asia
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(Summary)

Through the conference, participants learned case examples of
earthquake, tsunami, flood, landslide, etc. in different countries.

As the result of the discussions, measures for disaster prevention
and reduction in Asia to be addressed by the participating countries
were recognized by the participants.

The participants from nine countries declared the following
action points considering difference of natural and social condition
from country to country.

1) Disaster prevention and disaster reduction are the fundamental
for sustainable development of a country.

2) System, organization and plan for disaster management to be
developed at each of national level, provincial level, district level
and community level.

3) It is important to incorporate disaster reduction measures in a
national development plan. For that purpose, development of
laws is necessary.

4) Set-up of early warning system (networking).

5) Human resource development of administrative personnel for
disaster management.

6) Implementation of educational programs for disaster prevention.

7) Development of independent disaster prevention organizations
(community).

8) Promotion of research activities in cooperation of Asian countries.

9) Acquisition of budget for the items listed as above.
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Photo 1 Opening ceremony

O Lecture: Feature of Ground Disaster in 2004 Chuetsu Earthquake
Dr. Satoru Ohtsuka
Professor, Department of Civil and Environmental Engineering,
Nagaoka University of Technology
O Case presentations
Prevention and Reduction of Natural Disasters in Asia
Case presentations by participants
O Panel discussion
Issues related to approaches to the prevention and reduction of
natural disasters
Participants exchanged their opinions on improvements to a
disaster-management system on national and regional levels, the
establishment of an early-warning system, and the development of
human resources for disaster prevention.
The above presentations and discussions enabled participants to
share better understanding of the current situation, problems and
works concerning the prevention and reduction of disasters in
each participating country.
October 29 (Wednesday)
O General Discussion
Participants adopted a declaration to promote research activities
in concert with Asian countries. Declaration (Summary)

(Summary)

Through the conference, participants learned case examples of
earthquake, tsunami, flood, landslide, etc. in different countries.

As the result of the discussions, measures for disaster prevention
and reduction in Asia to be addressed by the participating countries
were recognized by the participants.

The participants from nine countries declared the following action
points considering difference of natural and social condition from
country to country.

1) Disaster prevention and disaster reduction are the fundamental for
sustainable development of a country.

2) System, organization and plan for disaster management to be
developed at each of national level, provincial level, district level
and community level.

3) It is important to incorporate disaster reduction measures in a
national development plan. For that purpose, development of laws
is necessary.

4) Set-up of early warning system (networking).

5) Human resource development of administrative personnel for
disaster management.

6) Implementation of educational programs for disaster prevention.

7) Development of independent disaster prevention organizations
(community).

8) Promotion of research activities in cooperation of Asian countries.

9) Acquisition of budget for the items listed as above.

[Promotion of continuing exchanges of research activities]

This conference has been held annually under a specific theme
each year, and it has been a major task to secure continuing
exchanges of research activities. Therefore, beginning with this
conference, we will exchange information on approaches to
the prevention and reduction of disasters in each country, with
participating executive engineers for three years. We will further
promote international research cooperation through the understanding
of efforts that each country is making to improve disaster-prevention
measures.

HBHE -2 22H0OR#
Photo 2 Discussion on October 22
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Photo 3 Panel discussion during the International Symposium
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2008 Wenchuan Earthquake and Survey of Building Damage

Mizuo Inukai, Division Head

Evaluation System Division

Research Center for Land and Construction Management
Namihiko Inoue, Senior Researcher

Standards and Accreditation System Division

Building Department

1. Summary of the earthquake

An earthquake of magnitude 8.0 with its epicenter in the east of
Wenchaun County in Sichuan Province of the People’s Republic of
China occurred at 14:28 (local time) on May 12, 2008. According
to a Chinese government press release, 69,226 people were killed,
374,643 people injured, and 17,923 people were missing as of
September 18, 2008. As for damage to buildings, it was reported
that 6,525,000 rooms had been destroyed, and 23,143,000 rooms
had been damaged as of May 28, 2008.

Immediately after the earthquake, the Japanese government
extended support activities that included dispatching the
Japan Disaster Relief Team and an investigation team to aid in
reconstruction efforts at the request of the Chinese government.

The writers of this report conducted field surveys of the damage
to buildings as members of the investigation team organized by
the Japanese government (June 29 — July 4) and the investigation
team organized by the National Institute for Land and Infrastructure
Management and Building Research Institute (November. 2 —
November 8) (http://www.kenken.go.jp/japanese/information/
information/press/20081117.pdf).

This report summarizes the findings of the damage survey we
conducted in the field.

2. Damaged area and investigation sites

The area damaged by the earthquake was Sichuan Province and
some other areas located in the southwestern part of China. The
largest city in Sichuan Province is Chengdu City, which is about 1,500
km southwest of Beijing. The epicenter of the earthquake was in the
eastern part of Wenchaun County, and the fault rupture that occurred
was about 250-km long, running northeast. The earthquake severely
damaged wide areas that covered Yingxiu Town in Wenchuan
Country around the epicenter, and Qushan Town in Beichuan
Qiang Autonomous County, which is about 150 km northeast of the
epicenter. Figure 1 shows the epicenter and investigation sites.
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Fig. 1 Epicenter and investigation sites
(Sichuan Province in China)

3. Summary of building damage
(1) Yingxju Town and Dujiangyan City

Yingxju Town is close to the epicenter, and most buildings in
this town, including Yingxju Xuankou Middle High School (Photo
1), collapsed or were severely damaged. In addition, we found

3
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Photo 1 Collapse of Yingxju Xuankou Middle High School
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Photo 3 Landslides
(Qushan Town in Beichuan Qiang Autonomous County)

many repaired buildings along the roads in the mountain region
from Dujiangyan City to Yingxju Town, and the repaired buildings
were mainly masonry or confined masonry wall structure houses.

Dujiangyan City is located about 20 km east of the epicenter,
and historical buildings of various ages can be found among the
buildings in this city. Collapsed and partially-collapsed buildings
were being demolished, but there were a few severely-damaged
buildings that had escaped total destruction. The characteristics of
the damage patterns were: the collapse of the first floor, the collapse
of the second floor, shear failures of short columns, flexural failures
at the top and bottom of column, failure of columns around stairs,
and damage to non-structural walls.

(2) Bailu Town in Pengzhou City

In Pengzhou City, which is about 90 km east-northeast of the
epicenter, a fault crossed the middle of the site of Pengzhou Middle
High School near a river. This fault ruptured the ground about 2 m
in height, and caused severe damage to school buildings. (Photo 2)

(3) Qushan Town in Beichuan Qiang Autonomous County

Qushan Town in Beichuan Qiang Autonomous Country is about
130 km north of Chengdu City. It is located about 1,000 m above sea
level and is surrounded by mountains about 2,000 m above sea level.

Damage could be seen in nearly all of the urban area, which was
buried under a landslide that fell from the mountain in the left of
Photos 3 and 4, and landslides from other neighboring mountains.
There were many wooden buildings in the old urban area, but they
can hardly be seen as a result of the landslide. (Photo 3). We found
hotels of reinforced concrete frame with confined masonry wall
structures around the old urban area, most of which were heavily
damaged due to inclination. (Photo 4)
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Photo 2 Fault crossing the site of Pengzhou Middle High School
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Photo 4 Overview of Qushan Town
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Vibration Experiment Conducted in Large Soil Box Using
Micro-bubble Water to Prevent Ground Liquefaction
(Observed effectiveness against temblors of intensity 5 lower)

Urban Planning Department

1. Background

A method to inject air into the ground of housing lots and
to retain the bubbles in the ground to mitigate the liquefaction
phenomenon caused by an earthquake has been discussed
theoretically(1), but the idea has never been put into practical use.
However, the method described in this paper would bring many
advantages if it were materialized.

This method requires only air as a material. Accordingly, it is
firstly expected to be pollution free and environmentally friendly,
and secondly it is expected to be inexpensive. Thirdly, it does
not need a large area for associated engineering work. Fourthly,
this method promises to make it easy to devise measures against
liquefaction, because it can be used for houses already standing.
Various methods are available if there is vacant land or newly
developed areas, but only a limited numbers of methods are feasible
in heavily built-up areas.

Urban areas that are potential vulnerable to liquefaction are by
no means small. According to Tokyo Metropolitan Government(2),
as much as 46% of the 23-ward area is categorized as Rank A (area
highly vulnerable to liquefaction), most of which is in downtown
districts. Needless to say, land improvement was carried out on the
sites of newly-built large buildings to provide earthquake resistance,
but these improved lands account for only a small potion of the
total vulnerable areas. Cities in Japan still have lots of issues to
resolve to increase safety in preparedness for seismic hazards, and
devising measures for the liquefaction of the ground for existing
urban areas is one of these issues.

With these points in mind, the Urban Planning Division of
National Institute for Land and Infrastructure Management decided
to investigate the possibility of a practical application of the air-
injection method against ground liquefaction using an actual-size
vibration experiment.

2. Injecting air using micro-bubble water

A micro-bubble is a tiny bubble measuring 10-100 micrometers
in diameter. Standard-size bubbles rise rapidly in the water and burst
on the surface, but micro-bubbles stay in the water for a long time
because of their extremely small volume. Using this characteristic
of micro-bubbles, we adopted a method to efficiently decrease the
saturation ratio by injecting micro-bubble water into the ground.

This method has advantages such as wider injected area though
it takes more time compared to the method that injecting air directly
into the ground. Moreover, this method is expected to be suitable
for practical applications because it allows for gentle and vibration-
free injection.

3. Experimental equipment

The experimental equipment is a huge vibration soil box with
horizontal flexibility, which is owned by the Building Research
Institute. This equipment consists of a soil box 10-m long, 3.6-m
wide, and 5-m deep with 17 levels of sheared frames, and hydraulic

HBHE-1 <4 7an7)k
Photo 1 Micro-bubble water
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Photo 2 Construction of the experimental ground
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actuators that generate horizontal vibration are installed at the bottom
of the box. One of the important characteristics of this equipment
is that the soil box is set in a pit under the surface of the ground in
order to allow for visual observation by a large number of people.

We used No. 6 Nikko quartz sand from Tochigi Prefecture as
the sample. This sand has a diameter of 0.25 mm on average, with
a relatively small standard deviation, so that it easily becomes
liquefied. The sample changes its nature and bleeding channels are
formed in it after it is vibrated and liquefied, so it is necessary to
replace the old sample with a new one for each experiment. This
work takes more than a month.

4. Confirming the effect in temblors of intensity 5 lower

Sandy ground is easily liquefied when it becomes filled with
water as a result of earthquake temblors. That is because neither
water nor sand particles are compressible under pressure. However,
the ground compresses if it has air pockets, which act as cushions
to suppress the increase in pressure. This image can be thought of
as similar to a vapor lock in the hydraulic line of an automobile
braking system. Bubbles are generated inside the hydraulic line
because of heat buildup if the vehicle's brakes are continuously
used on, say, a long downhill slope, and the brakes fail even when
the brake pedal is pressed.

We conducted two vibration experiments. The first one was
conducted on September 30, 2008 using standard tap water injected
into the sample up to a level 20 cm below the ground surface. In this
experiment, liquefaction was observed when vibration of 100 gal (2
Hz, 20 times) was transmitted to the lowest part of the large soil box
using the actuators. In the second experiment, we injected micro-
bubble water into the sandy ground under the same conditions.
On November 21, we transmitted vibration of 100 gal the same as
the first experiment, and observed no apparent liquefaction. In this
case, input acceleration on the ground surface was observed at 180
gal, which proves that the new method has the potential to prevent
damage to buildings caused by temblors of intensity 5 lower.

We confirmed the limit of this method as well, because we
observed liquefaction occurring when vibration of 150 gal was
transmitted at the bottom of the soil box, which is estimated at more
than 300 gal on the surface. We will develop our research to bring this
method even closer to practical application because we successfully
confirmed that the method is effective to a certain degree.

HE -3 M 100gal IR%
Photo 3 Untreated ground after transmission of 100 gal vibration
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Photo 4 Ground with micro-bubble water injection after
transmission of 100 gal vibration

Notes:

(1) Shunta Shiraishi (1999), “Prevention of the ground liquefaction
by earthquake using micro-bubbles,” Monthly Foundation
Construction, April 1999, pp. 81-85, and Toshiyasu Unno,
Motoki Kazama, Ryosuke Uzuoka, and Noriaki Sento, (2006),
“Liquefaction mechanism of unsaturated sand considering the
compressibility of the pore air,” the 12th Japan Earthquake
Engineering Symposium, pp. 498-501

(2) Disaster Prevention Information page on Tokyo Metropolitan
Government website
http://www.bousai.metro.tokyo.jp/japanese/knowledge/
material_1.html
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Lecture Meeting 2008 of the National Institute for Land
and Infrastructure Management

Planning Division
Planning and Research Administration Department

The Lecture Meeting of the National Institute for Land and
Infrastructure Management for 2008 was held in Kudan Kaikan on
Tuesday, December 2, 2008. The event was well attended by more than
700 people from private companies, municipalities, and corporations
involved in civil engineering and architecture. Lecturers gave
presentations on a wide range of subjects including trends in public
investment and technological development, in addition to the role and
direction that housing and social capital will play and take in the future.

In the specialized lecture section, directors of our research
departments delivered speeches focusing on the research
achievements of their departments Writer Ayako Sono was invited
to the lecture meeting as a guest speaker and delivered a lecture in
the general lecture section, titled "Land and Human Life."

With regard to details of the presentations at the lecture meeting,
we have placed the presentation materials distributed in the
meeting up on our website as a report on the meeting. Please visit
"Information on the lecture meeting" on the menu index on our
website (http://www.nilim.go.jp/).
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Photo 1 The lecture meeting in progress

Lecturers and the titles of their presentations are as follows:

@ Specialized lectures

1. What is “the strategic management” to maintain infrastructure stock?
Kazuhiro Nishikawa
Executive Director for Research Affairs

2. Sewer stock management
— survival curve and risk management
Takashi Sakakibara, Head
Wastewater System Division Water Quality Control Department

3. Approach to extend lifetime and minimize life cycle cost of highway structure
Takashi Tamakoshi, Head
Bridge and Structures Division Road Department

4. Toward the realization of Ecoairport
— CO2 emissions from airports and measures for their reduction
Yasuharu Tsuji, Director
Airport Department

5. Toward the realization of environmental regeneration in closed water bodies
— focusing on the Mikawa Bay watershed as a model

Hiroyuki Kishida, Director

Environment Department

6. Approach to the realization of a sustainable society in the
housing field from the viewpoints of decreasing population,
reducing life cycle CO2, and increasing the life of housing

Hiroshi Matsumoto, Director
Housing Department

7. Response to channel blocks (natural dams) in the Iwate-
Miyagi Nairiku Earthquake

Haruo Nishimoto, Director

Research Center for Disaster Risk Management

8. Realities of commodities distribution in the world economy
— Latest situation regarding international container cargo
shipment around the globe

Hironao Takahashi, Director
Port and Harbor Department

@ Special lecture

Land and Human Life
Ayako Sono
‘Writer

FH -2 BERETIEOR
Photo 2 Ayako Sono delivers a special lecture.
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RESEARCH REPORT of National Institute for Land and Infrastructure Management (April-June, 2008)
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’ Title of Paper Names of Divisions

22V e LR O IR 2 F R L 2B AL v b T — 7 0% m WBOR G AT TE O RSE
34 | A Network Equilibrium Model for International Air Transport Network
Policy Analysis Considering Airport Capacity and Operation Regulation

B BORR SO ZE TR —5 (2008424 ] ~6 H %2 A)
TECHNICAL NOTE of National Institute for Land and Infrastructure Management (April-June, 2008)

ZEPERTIIBE 782
Airport Planning Division

- YRS A h b KR A
’ Title of Paper Names of Divisions
393 | BHESUCEEHMIOBA Tk M (HEU%  BY, fEY, R B BRI e
Environmental Impact Assessment Technique for Road Project Road Environment Division
417 WS ICH T 2304 - BistoBim (20 4) G E
Trends in Sabo Project Related Studies and Research ( IV ) Erosion and Sediment Control Division
493 KEFHRIEE T T v b7+ — 21 X DR % JEEHROME - A 123 50198 HuFER) SEF7E 2 A
Notification and Sharing of Disaster Information by Disaster Information Sharing Platform Earthquake Disaster Prevention Division etc

SEERISZ B BIEHIEE DS B AT 2O E Rt L L2 KESISOEETIE (%)
424 | Method of Information Sharing during Crisis Management Procedure for Crisis Management using
Information Systems

HFER SF7EE
Earthquake Disaster Prevention Division

gog | FALEBDIR= MG E 6 22 % frfLAREWF e 2
Landscape and Ecology Division, Annual Research Report (22nd) Landscape and Ecology Division

NILIM-AIS (2 & 2 BB B SERE CP 19 589 75) (2B§ 55041

431 | — T ACGERU ORI T A 2T 5 H 5 -

Analysis on the Harboring from Typhoon No.9 of 2007 at Tokyo Bay by NILIM-AIS System
RO 3 > 7 B O 3 > 7 BB AT (2007)

PRI
Port Planning Division

432 |~ KEUEDSHEG T ¥ T WAL OB 554 — B Y AT AFgEE
Analysis on World Container Ship Movement and Containerized Cargo Flow (2007) Port Systems Division
—Analysis on Trend of Enlarging of Container Ship Dimensions at Intra-East Asian Sea Route—
frALERER JE 2
433 SELTU A O HEFHBIE GRS - B - 5 - SE) Landscape and Ecology Division
Best Practice Case Studies in Infrastructure Design: Road, Bridge, Street and Park ey — I FOViigeE
Airport Terminal Division
LR g
434 BT A CHERBIE G - s - PRE) Landscape and Ecology Division
Best Practice Case Studies in Infrastructure Design: River, Coast and Port ey — I FOVIEZRE
Airport Terminal Division
43y | TPHUI94E (2007 4F) HEAEA: Ko MRttt SR E R sE £ > & —
Report on Damage to Infrastructures and Buildings by the 2007 Noto Hanto Earthquake Research Center for Disaster Risk Management
439 | U9 AF (2007 47) T sy MO 5 i 2 7 e E AT sE 2 > & —
Report on Damage to Infrastructures and Buildings by the 2007 Niigata-ken Chuetsu-oki Earthquake Research Center for Disaster Risk Management
TS BT 2 BEIERE O MR L2 B 5 2 ZERER TS
443 ~ IR E B (B L T~ Tl BA ZEF e 2
Basic Study toward Making Performance-based Standards on Dimensional Code of Buildings Urban Development Division etc

- In Relation to the Environmental Regulations on Building Externalities in the Building Standard Law -

E +EAMBORRaMZE 7 e ¥ 2 7 MG —% (200844 H ~6 H%ZA)
PROJECT RESEARCH REPORT of National Institute for Land and Infrastructure Management (April-June, 2008)

No HES A b FE D=y P ==
’ Title of Paper Project Reader
99 ISR - ZGBEILEEE O A v b T — 746 X B ERBUCIRELU S B S 5 T8 22T EA R
A Research on Promotion of Inbound Tourism by Networking Local Resources and Transportation Hubs | Director of Airport Department
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"2008 Annual Report of NILIM" is now on our website

LFTOWMIEEE E R T [7 22TV LAR—-12008] & LTAEL, TNHEZFR—LAXR—VIZTHETHZ LN TEE T,

We publish "2008 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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