NI LIM
E{H—21—XL 22—

{EEMFER

DIFEEZEM DS DIFE

ember 30, 2009 Padang Earthquake on Sumatra in Indonesia

—rRMREDREL~

evising the Minimum Thickness of Deck Plates of Steel Decks —

R EDREHEITDOLT
een NILIM and NIDM”

al Institute for Land and

§ of Research and Research
echnology Policies in the NILIM -

NILIM News Letter

Housing Department

Ay t— 1 MBS AT I W TR DB 1k OH#E
IOV TERVD, B, &itE, BiRich
LBENRIF. EREEICNADZEICHWS GG A
& DL 2R DIz DICEEDARE P 2 LT 5
WRICE S EIETNETH %o

Message: Although measures to prevent the collapse of houses and
buildings are taken in earthquake zones, if walls are made using
bricks, building owners, designers, and everyone involved in
building construction must give greater consideration to measures
to delay the collapse or destruction of walls in order to ensure the
safety of building users.
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1. Introduction

At 17:16:09 local time on September 30, 2009, an earthquake struck
offshore from Padang in West Sumatra State (population: approx.
4.5 million) on Sumatra Island in the Republic of Indonesia (where
earthquakes are caused by the actions of several plates on the Indian
Ocean side and by an active fault extending 1,900 km from south to north
on the island). The Meteorological, Climatological and Geophysical
Agency (BMKG) of Indonesia announced that the scale, epicenter,
and hypocenter depth of the earthquake were M7.6, South 0.84 — East
99.65, and 71 km respectively. The earthquake caused severe damage to
residential buildings in the coastline city of Padang (population: approx.
850,000), the state capital, and in villages in the surrounding region,
and triggered landslides in villages in the mountains of the Padang and
Pariaman regions north of the state capital, claimed 1,195 lives (not
including 2 missing in Padang), and severely injuring many other people.
Goto Tetsuro of the NILIM took advantage of having participated in a
workshop at Bung Hatta University in Padang on the lessons learned
from damage caused by the earthquake, to conduct a survey of houses
and buildings production methods and earthquake damage in Padang
City and the Pariaman region from October 23 to 30, 2009.

2. Characteristics of damage to houses and buildings

Most houses in this region are single houses, their roofs are wooden
roof truss construction covered with corrugated galvanized iron sheets,
and their walls are hand-made fired bricks. Table 1 presents house
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damage statistics for Padang City, Pariaman City, and the Padang and
Pariaman regions where damage was particularly severe, selected from
among final damage statistics completed by the West Sumatra State
Disaster Prevention Center on November 19, 2009. The numbers of
houses in the table are cited from a document issued by the Statistical
Bureau of the Government of Indonesia (2008), because the damage rate
is the criterion, but damage statistics announced by the West Sumatra
State Disaster Prevention Center are not included.
Figure 1 shows the patterns of damage to houses.
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Table 1. House Damage Statistics (Final Statistics from the West Sumatra State Disaster Damage Prevention Center)

Sili - HUK O PeH M DAL B (WeHHR %) .
i 713K T8 Number of houses by degree of damage (damage rate %)
City or region Number of houses 812 - K (%) Hail (%) B (%) MEpE Az (%)
in city or region ngzf;;sg/foe:)re Modera(tz)damage Minor damage (%) Undamaged (%)
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A total of 97,673 houses were destroyed or severely damaged in
Padang City, Pariaman City and the Padang and Pariaman regions,
accounting for about 85% of damage to a total of 114,797 houses which
were destroyed or severely damaged in the 19 districts of the state. The
damage statistics which have been announced do not indicate whether
or not the houses were reinforced. In either case, measures which delay
the instantaneous destruction of houses or collapse of walls built with
fired bricks are necessary to ensure human safety.

(See NILIM News letters No. 18, No. 19)
(http://www.nilim.go.jp/english/newsletter/index2.html)
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Figure 1. House damage patterns
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Most schools, hospitals, welfare facilities, offices, and commercial
buildings are located in Padang City. According to statistics from
the West Sumatra State Disaster Prevention Center, a total of 1,606
schools, 9 hospitals, and 59 offices and commercial buildings
were destroyed or severely damaged in Padang City. The damage
statistics do not classify building structures, but almost all are of
reinforced concrete construction. Building seismic performance
standards were enacted by the Government of Indonesia in 1983,
and have been revised since then. The survey revealed that the
characteristics of damage to reinforced concrete buildings were: 1)
collapse of floors, 2) buckling of tops and bottom of columns, 3)
shear failure of columns, 4) shear failure of column-beam joints,
and 5) destruction or collapse etc. of infill walls. Concerning the
re-bar arrangement in damaged buildings, hoops in columns were
irregularly spaced with 90° hooks, and thus did not help constrain
the main re-bars in the columns. Another cause of severe damage to
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Photo 1. Buckling of a reinforced
concrete column and collapse of infill
walls (left: classroom right: corridor)
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buildings was a lack of hoops on column-beam joints. Infill walls
function as partitions or as exterior walls, but seismic forces acted
on the walls during the earthquake, quickly destabilizing them.
To prevent the early collapse or destruction of infill walls made
of solid bricks, it is necessary to install reinforced concrete studs
and intermediate beams fixed with anchor re-bars between columns
and beams in order to constrain the brick walls. The damage to
infill walls shows that measures of this kind were taken in few
buildings. Photo 1 shows an example of buckling of a column
and of destruction of infill walls between columns and beams, on
corridor sides and room sides. Figure 2 shows examples of patterns
of damage to reinforced concrete.
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Figure 2. Typical patterns of damage to reinforced concrete

To Improve the Fatigue Durability of Road Bridges
- Revising the Minimum Thickness of Deck Plates of Steel Decks -

Bridge and Structures Division, Road Department
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In light of successful research by the NILIM, standards governing the
minimum plate thickness of deck plates of steel decks were revised in
December 2009, to improve the fatigue durability of steel deck plates
constructed in the future.
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In December 2009, the standard, “To use U-ribs, the standard
plate thickness of a deck plate shall be 16 mm or more directly under
locations where the wheel load of large motor vehicles is regularly
loaded” was enacted to improve the fatigue durability of steel deck
plates constructed in the future. The standard plate thickness prior
to this date was 12 mm or more.

In recent years, there have been reports that on highway bridges
with orthotropic steel deck reinforced with stiffening ribs with
U-shaped sections (in this report, “U-rib”) shown in Figure 1, damage
by fatigue cracking occurring at the roots of welds between U ribs
and deck plates and extending to the top surface through the interior
of the deck plate (deck penetrating cracks) has occurred. Although
there is a danger of deck penetrating cracks causing subsidence of
the road surface or marked deterioration of the paving, it is difficult
to visually detect these cracks from under steel deck plates, so there
are limits to the clarification and repair of damage that are possible
through inspections; radical countermeasures are required.

As one effort to resolve the problem, the NILIM has conducted
research jointly with the Public Works Research Institute and the
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Japan Bridge Association to establish a fatigue durability evaluation
method which is not influenced by complex stress states or by the
quality of fine welds, and which reflects fatigue mechanisms to a
certain degree. With the plate thicknesses of deck plates and U-ribs
as parameters, loading tests of normal parts of steel deck plates,
loading tests of intersections of U-ribs and transverse ribs (Figure.2
shows normal parts and intersections), as well as FEM analyses,
were performed to clarify the correlation of plate thickness and
fatigue durability, with the following results.

- The larger the plate thickness of both deck plate and U-ribs, the
later deck penetration cracking occurs (loading cycles increase).

- A comparison of the degree of their impact shows that deck plate
thickness has a greater impact on fatigue durability.

- Figure 3 compares fatigue durability based on deck plate thickness.
At the present 12 mm, deck penetration cracks occur about 20
years after the bridge enters service, while in the 16 mm case, deck
penetrating cracks in normal parts are generally predicted to occur
in 120 years, while at intersections of U-ribs and transverse ribs, in
80 years, revealing a 4 to 6 times improvement in durability.

The revision of the standard announced at the top of this report is
based on successful research.

(Technical Note of NILIM No. 558 “Experimental Study on

Durability of Orthotropic Steel Decks and Deck Plate Thickness,”

December 2009)

(http://www.nilim.go.jp/lab/bcg/siryou/tnn/tnn0558.htm)
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D12 indicates a deck plate thickness of 12 mm.

U8 indicates a U-rib plate thickness of 8 mm.

Double loading and single loading indicate loading by double tires and
single tires, respectively.

Notes:
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Figure 3. Relative Comparison of Fatigue Durability
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Signing of “Memorandum of Cooperation
hetween NILIM and NIDM”’

International Research Division

The National Institute for Land and Infrastructure Management
(NILIM) and the National Institute of Disaster Management (NIDM)
of India agreed to sign the Memorandum Concerning Research
Cooperation at “INDIA - NIDM / JAPAN — NILIM & PWRI JOINT
- WORKSHOP on Landslide and Disaster Management” held in
Tsukuba from January 13 to 15, 2010. The background and contents of
the agreement are outlined below.

1. Background

The 17th Conference on Public Works Research and Development in
Asia (October 21 — 29, 2008) was held in Tsukuba and Niigata, on the
theme of which was “Prevention and Mitigation of Natural Disasters.”
India was represented by Mr. Amit JAIN (IRS), Director, Infrastructure
Department, Ministry of Finance. Participants of nine countries actively
gave presentations and took part in the debates. During the general
discussion on the final day of the conference, the participants shared
understanding of policy scopes for natural disaster prevention/reduction
and confirmed the necessity of cooperation for promoting research
activities in the future.

As a follow-up research to find out a next step to be taken, related talks
and interviews were delivered between International Research Division
of NILIM and NIDM in Delhi, as is in charge of a central role in policy
research and personnel training related to disaster management in the
Government of India. During this exchange, an idea was discussed to
reach to have the “Joint Workshop with NILIM & NIDM on Landslides
and Disasters Management.”

This workshop was held with participation of PWRI (Public
Works Research Institute) in Tsukuba from January 13 to 15, 2010.
From India, Dr. Surya PARKASH, the person responsible for the
NIDM and Dr. Bhoop Singh, Director of Data Management Division,
Ministry of Science and Technology, attended the workshop. Some
of the participants of which gave presentations and most of all took
part in discussions concerning sediment disasters and policies in both
countries, plus landslide measures and related technologies. One of the
achievements of the workshop was a decision to sign a memorandum
stipulating more sustained cooperative research in the future.
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Photo 2. Signing the Memorandum
(From left, Executive Director for Research Affairs Terakawa,
Director-General Nishikawa, Dr. Surya PARKASH, Dr. Bhoop Singh)

2. Contents of the Memorandum
The Memorandum calls for the exchange of research information,
mutual exchanges of researchers, and holding joint workshops in order
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to conduct cooperative research by NILIM and NIDM concerning the
prevention and reduction of natural disasters.

The contents of the memorandum were positioned in the Safety
Assurance Action Plan (January 2010) based on the “Joint Declaration
on Cooperation to Ensure Safety in Japan and India,” which was enacted
by the Prime Ministers of Japan and India through negotiations by the
Ministry of Foreign Affairs.

NILIM and NIDM are now on the way to consider a next joint
challenge in India including representatives from private sectors, which
will be timed to the visit of Prime Minister Singh to Japan this autumn.

In line with this activity, NIDM has signed also a Memorandum
of research cooperation with the Public Works Research Institute to
develop specific technologies for landslide prevention.

The signing of these memoranda for research collaboration with India
will be believed research to contribute to the economic development and
social welfare of the two countries.
(http://www.nilim.go.jp/lab/beg/kisya/journal/kishal 00121.pdf)

(http://www.nilim.go.jp/lab/bcg/kisya/journal/kishal00121.pdf)
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- Rationalizing and Improving Productivity of Industrial Processes Through
Distribution and Use of Three-dimensional Design Information -
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1% 5J.  Program
10:00-10:10  BHEDHRES

TR v R

Professor at the Research Center for Advanced Science and
Technology of the University of Tokyo: Nishinari Katsuhiro

Opening Greeting  Director General: Nishikawa Kazuhiro
FeRllaii  Special Lecture
10:10-11:10  THEBKE 13{u 0] WRURASCm R AT > 2 —
“What is Waste” Bz vERR TE
— % Lectures
11:10-11:40 AN — Uz ADFEAICT T

Toward Practical Use of Smartways

11:40-12:10  fIZEFRETRIOM LW & 7S

2009 Conference of the National Institute
for Land and Infrastructure Management
— Introduction of Results of Research and Research

Trends Concerning Technology Policies in the NILIM -

Planning Division,
Planning and Research Administration Department

The 2009 Conference of the National Institute for Land and
Infrastructure Management was held on December 2 (Tuesday) in
Hitotsubashi Hall at the Japan Education Center in Chiyoda-ku in Tokyo.
The event was a spectacular success attended by 734 participants from
private corporations, regional public bodies, and corporations, mainly
those involved in civil engineering and building construction.

At the conference, heads of departments of the NILIM gave lectures
introducing eight of the latest challenges concerning trends in future
technology development in various fields, the roles to be played by
housing and public capital, and so on.

Professor Nishinari Katsuhiro of the Research Center for Advanced
Science and Technology of the University of Tokyo was invited to
give a special lecture titled, “What is waste?” It was highly praised by
the participants, some of whom pointed out that it was a particularly
interesting and timely question for the season.

The program of the conference, PDF data of the collected lectures, and
documents used during the presentations (with some
exceptions) are available under Conference
Information on the NILIM Website (for
outsiders). Please refer to this information.
(NILIM Website: http://www.nilim.go.jp/)

FARR AT EDRERFE R
Special Lecture by
Professor Nishinari

View of the Conference

mENR 72— A 1A
Director of the Research Center for Advanced
Information Technology: Fujimoto Akira

ZERIITEE BRI

Predicting Aviation Demand: Improving Precision and Challenges

13:00-13:30 #REARDTA TYA 7))V LI LT BB OFHFIC DN T
Development of Environmental Assessment Technologies Through the
Life Cycle of Social Capital

13:30-14:00  F/KIEIC K2 HIBRIEIE (b )o & 222 T UL KERBID IR

Adjustment to Global Warming in Sewage Systems and Realizing a
Safe and Beautiful Water Environment

14:00-14:30  HifEOAIHUC IS T — N B DOIMREERETZE X 58 LW iR —
Toward Creating Local Ocean Waters — New Perspective on Future
Coastline Environments —

14:45-15:15  FEHIIRSEARNC K HHEIE & A7 LY DB ¢
Development of a New Structural System of Building Construction
Based on Revolutionary Structural Materials

15:15-15:45  FIRSETIC KB NI AN R SF ORI 72 560 A7 7l TE DI

FEFNT T HO A~k e g - Hril~

Initiatives to Develop a Practical Damage Risk Evaluation Method for
Public Civil Engineering Facilities Under Natural Disasters — Floods,
Earthquakes, and Tsunami —

15:45-16:45 NI THRORERECR « [f]_LISEF 720 H
Initiatives to Ensure and Improve the Quality of Public Works

16:45-16:50 PHZEODHRE
Closing Greeting

Director of the Airport Department: Hasegawa Kou

BREGWICE  FRE shiz

Director of the Environment Department: Kishida
Hiroyuki

TKGEWIZREE  EK R

Director of the Water Quality Control Department:
Shimizu Toshiaki

NI E Bt @

Director of the Coastal and Marine Department: Sudo
Tsutomu

ISR 1 B

Research Coordinator for Advanced Building
Technology: Mukai Akiyoshi

fERE PR et 2 —R FH SR
Director of the Research Center for Disaster Risk
Management: Terada Hideki

WeRBsE  <F B
Executive Director for Research Affairs: Terakawa Akira
RITE VA TR

Deputy Director-General: Matsumoto Seiji
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E L &R BRESHFEAAER—E (2009 fF 6 A~ 9 A7)
TECHNICAL NOTE of National Institute for Land and Infrastructure Management (June-September, 2009)

B BRI OVTE, F—LRX—I CHIETEET, http//www.nilim.go.jp/lab/beg/siryou/tnn/tn_nilim.htm
You can refer to the documents at our web site. http:/www.nilim.go.jp/lab/bcg/siryou/tnn/tn_nilim.htm

i E i1 BYEREHR
Title of Paper Names of Divisions
51 | EROSWERMEERREFERETMM< =17V (8) WEAAZE=E
(EREPICH I BBEREFMFL) DR Erosion and Sediment Control
A study on manual for risk assessment of the danger of steep slope failure of earthquakes Division
516 |MBAEZEICRITZHE - HITRDEM (£D5) WEARAZE =
Trends in Sabo Project Related Studies and Research (V') Erosion and Sediment Control
Division
522 |38)IITRRLICANERIEE (RASL) DEREHEICETZER WEAHR=E
Study On Evaluation of Risk Caused By Breach of Natural Barrier Erosion and Sediment Control
Division
523 | ERBEOFTTENEERICET HREME - BRIXIAY S ZXT L (BMS)- EREEEEMEE
Research on highway bridges manegment — Bridge Management Systrem — Bridge and Structures Division
524 | ZEEADSD_BLRRBHHEDEE LHIRMRDMHEST EESEMRE
Estimating Carbon Dioxide Emissions from the Airport and Evaluating the Reduction Airport Planning Division
Effectiveness of the Emissions
525 | bR ITICEIFB=K/IVY EYDEXEIRD 3T BEVATLARE
An Analysis on the Trend of Major Bulk Cargo Shipping at North East Asian Region Port Systems Division
526 | LNIVIEBNCN T R2ENRNFED B E 8B T 2 ERIEIEIRD[MZlE ALERMRE

A study on the simple estimation method of seismic reliability indices for gravity type quay | Port Facilities Division
walls against the level-one earthquake ground motion in terms of residual deformation

527 |ENRFEOHSMEREFAICET AR LRI E
A fundamental study on the simple checking method of the seismic performance of caisson | Port Facilities Division
type quay walls

528 | BLEFEREROELERIEDT TSAF AV 2F1) T4 DENE EFREBHIEE
Recent Development of Supply Chain Security Related to Maritime Transport International Coordination
Division
529 | NILIM-AIS | KB KBS DEMARIEICRE 3204 (£D2) ABFTERRE
Analysis about the Scale of the Anchorage in the Stormy Weather by NILIM-AIS System(No.2) | Airport Planning Division
530 | BNFERNKEEDERE WEAptsE=E
Realty of cliff failure disaster Erosion and Sediment Control
Division
531 | FKEEREFIBEORLEND LAY FRURTOBERICRET R HRES TAKEMRE
Study on the use of mortar mixed backfill soil for sewer installation Wastewater System Division
532 | BEBEIREVATLICET AEMLER (B) —BERBSE/OY L) MRS REOE | EBRTHREMREE
FHEREARINIRSI R OB E EH— Advanced Road Design and
Technical Specifications for the Free Mobility System (Draft) Safety Division
533 | RHBEOBEERMEICHIFRFERE T OCAAMNRS1Y  fEE ERIRIRMRE
The commentaire on “an official notice for SEA (Strategic Environmental Assessment) by Road Environment Division

Ministry of land, infrastructure, transportand tourism”

534 | ERRBLEMORMFL 7. KE 74011 TF, TEHETV—FOXRE , NUTERERS | ERREARE
DFREIRDKDE Road Environment Division
Environment Impact Assessment Technique for Road Project

7.Quality of Water 7.4 Muddiness of the Water Area caused by Runoff in rainfall from Cut
Slope, Embankment, Construction Yard and Temporary Road

535 2008 £ 5 A 12 B3I I#RE (M) IAHIER) (ICHIFHERFEMWELBRBEIROLAEEENDLER | EEMIER
Record of the Activities on the Investigation of the Building Damage and Restoration by the | Building Department
2008 Sichuan Earthquake

W HFTOFFIEE & R TEFSHFL R —k 2010) £UT, F—L_— (http:/www.nilim.go jp/) I TRBHH,

NILIM research activities and achievements are now available on the web site http://www.nilim.go.jp/english/, as NILIM Report 2010.
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