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Earthquake Damage in Yogyakarta due to The Central Java Earthquake of May 27, 2006

Preliminary Survey

Ryuzo Ohno Dr., Professor
Syam Rachma Marcillia ST., Research Student
Department of Built Environment, Tokyo Institute of Technology

Introduction
Earthquake measuring M®6.3  struck the
Indonesian island of Java with the epicenter of about
20km south of the city of Yogyakarta at 5.53 AM local
time on Saturday, 27th May 2006. Even though the
earthquake lasted for only 57 seconds with an afterschock
occurring at 10.15 AM, it killed over 5,000 people,

injured thousands and made more than 200,000 homeless.

This is a preliminary field visit to investigate the damage
and to obtain information on how the earthquake affected
the life of the people.

Field Visit Area

1% day: Bantul Regency (area A): JI. Parangtristis -
Sewon (Information Desk and BPKP) - Patalan
(Sewon) - Wonokromo - Pleret (Bawuran) - Imogiri.

2" day: Klaten Regency (area B): Mlese - Birin - Canan -
Pasung — Gentan - Prambanan.temple.

3 day: Yogyakarta’s City area (area C ): Among Progo
Sport Center - Kotagede (Yogyakarta’s old town)-
Kraton (Sultan Palace) - Meeting with JAR (Jogya
Arch Quick Response), Gadjah Mada University.

Field Surveys for Physical Aspects

3.1 Public Facilities

After the observation, one of the main concern is
that public facilities such as government buildings,
schools, sport centers, etc., which supposed to be a safe
place if such disaster happens, actually have suffered
more damages than the others. Most of the damaged parts
are found in the roof system, freestanding reinforced
concrete columns and beam-column joints. The damage
of structures attributed to failure of design for safety, poor
quality and insufficient material used for reinforcement.

system and cantilever reinforced column on the top floor.
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Photo A.1-2: BPKP (Finance and Development Audit Agency)
Government building, damaged in the RC beam-column structures
where RC columns lap-sliced at joints.

Photo. C.3 (left) & C.4 (right): Saphir Mall and Gramedia
Bookstore, private owned shopping mall, damages on glass walls.

3.2 Brick Structure vs. Wooden Structure Housing

From the interviews, it was known that most of
casualties happened due to the falling of house’s parts
from heavy debris of brick walls and roof components. In
most cases, these structures were brick masonry with
weak reinforced (RC) frames and in some cases without
any RC columns or beams.
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Photo B.2 (left) and B.3 (right): Un-reinforced Brick House with no
RC columns between the walls is completely collapsed and the brick
wall with no beam is directly connected to the roof system.

What is really interesting is that the survival and
rehabilitation of wooden structures in housing. Even
though some of the wooden structures used are old, it
remains standing while the addition of brick wall is
collapsed. Moreover unlike remained brick structure
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4. Field Surveys for Social and Behavioral Aspects
4.1 Survivors Conditions and Activities

houses that were abandoned, the remained wooden

structure (even with slight dislocation) is re-used by its
occupants as their primary structure when they renovated
their house (A.3&C.6)

Photo A.3 (left) and C.6 (right): Old houses with wood structures,
occupants maintain its old wooden structures with temporary
bamboos support for undergoing renovation.

Photo B.4-5: An old house with wood roof system and lightweight
wall still exists while the brick wall additions were collapsed.

3.3 Traditional Structure

From the observation, traditional structure system
remained, while newer structure with brick walls
collapsed. In such cases, traditional “Joglo™™ house with
its “Saka Guru"? structure, lightweight bamboo-net wall
or just a cattle or chicken house with “takik™™ structure

system (in Japanese known as "NUKI joint structure
system’) remained standing from the earthquake.

Photo B 6-7: An old wood structure W|th “Takik™ structure is the
only standing structure remains in the whole Pleret V|Ilage

CH R DB
Photo B. 8 (left): A cattle house with “Takik™ ™ structure system is
more flexible to the shaking force of earthquake.

Photo B.9 (right): Traditional house with light bamboo-net walls
remained because of its lightweight and flexibility.

Photo C 7-8: An old House in "Kota Gede (Old Town) with “Saka
Guru™"? structure stands more than 50 years.

Until the time of the visit (around 2 weeks after
the earthquake), survivors still live on temporary tents
close to their old house/private property. Most of them are
low-income people. After the disaster, new groups of
vulnerable people emerged; they are youth (orphans) and
women (widows and single mother). The physical health
of the survivors deteriorated because of inadequate shelter
and poor sanitary conditions. Most of these people still
lived on the donations and are afraid of the after-shocks
that still happen.

The Javanese cultural lifestyle, such as "gotong
royong™ ™ and “kekeluargaan™", is one of the unique way

for the survivors to recover. It is a traditional community
system where there is social interaction within the
neighborhood to help each other. While the men
gathering together with volunteers to clean up the area,
the women would gather to make a public Kitchen work
and public baths use.

Photo. A.4: Temporary guest area, even in their deep sadness of
family and house loss, they still have the Javanese spirit of “Sugeng
Rawuh™"® to welcome others. “

Photo. A.5: With "Gotong royong™ ~ spirit, youth, elders and with
the help from volunteers clean the damaged area.

The cultural influenced is also reflected on the
community’s public facilities. The so-called “common
field™™ and “gardu ronda™"® are some of the facilities they
had been using as gathering places of the community for
sports, evening gathering, security base, and other events
in their village. In the case of May 27" earthquake,
‘common field"™” became temporary emergency areas
used as shelters area and evacuation sites, meanwhile
“gardu ronda”"® used as donation and information posts.

Photo A.6:
Photo A.7:

“Common Fleld Tas community gathering place
“Gardu Ronda™ as community security base.
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4.2 Information Issues.

After the earthquake, most of the survivors were
left with trauma and confusion. Since education about
disaster has never been introduced formally before, they
are very fragile to such danger issues, for example several
hours after earthquake, rumors about tsunami arise and
made chaos in Yogyakarta city, which is around 30km
away from the seacoast.

Other issues they are vulnerable too is lack of
information about their house structures, for instance,
until now there are confusion whether it is safe or not for
them to live again inside their damaged house that still
stands. For the survivors, this kind of is very important
for them to resume their daily activities again. Until the
time of this visit, the people only get information from the
volunteers, who do not necessarily have the correct
information.
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Phc;to.A.S (left): Mosque as prayer place, gathering place and
could be a source of information.
Photo A.9 (right): Information Board for the community.

5. Concluding Remarks and Recommendations
5.1 Physical Aspects

Providing an earthquake resistant structural
system that design for safety with good quality materials
is necessary for public facilities.

Wood structure not only capable to withstand the
shaking of the earthquake but also re-usable as
reconstruction/renovation materials either as the primary
structure again or addition. From the observation, we can
learn from the traditional construction techniques that
have certain structural design principles and that give
more flexibility and support from certain force such as
earthquakes. These principles could be studied and
applied to modern construction too.

We noticed that damages between villages in very
close area seem to be varying significantly. This might be
caused by differences in soil conditions, therefore it need
further examination.

5.2 Social and Human Behavior Aspects
a. Survivors Condition and Activities
Physically, the condition of the survivors needs to

resume regular health and food service.
Community—based works, skills training, and other
supports will give temporary incomes and advance the
recovery of their daily activities.

The traditional lifestyle and spirit promotions
such as “gotong royong™* “kekeluargaan™"., will be a
valuable program for psychological recovery. Society
participation for consultation and socialization through
formal or informal institution is important too. This
kind of interaction between the survivors and outer
civil society will lessen the burden of the trauma and
distress effects of the earthquake.

b. Information issues.

The necessity for information system is urgent.
Not only to reduce the effects of earthquake but also to
educate people how to prevent and cope with future
disasters. The information distribution would involve
cooperation of government, NGO and local community.
It is not only through formal education programs in
schools, television, radio and newspaper but also
include traditional information system through local
gathering communities (teenager “karang taruna’,
housewives “arisan’, etc.). Local community facilities
such as Mosque, information board, “gardu ronda™®,
etc., can also be a place to distribute reliable
information through the local community.
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Notes and Terms

*1. Joglo: One of the traditional Javanese house type.

*2. Saka Guru: Four main columns structure that give supports to the
whole roof structure in traditional Javanese “Joglo™ house.

*3. Takik: Wood stucture system similar to "NUKI" stucture system in
Japan that resist the lateral force and give flexibility in the joints
of construction.

*4. Gotong Royong: The spirit of the Javanese people to help each
other in good and bad time.

*5. Kekeluargaan: Extending feeling of kinship between Javanese
communities.

*6. Sugeng Rawuh: Javanese word of “please welcome to our house it
is the spirit of welcoming and sincerety of Javanese people.

*7. Common Field: An open area/field owned and used by the
community as gathering place, sport field and other events.

*8. Gardu Ronda: a basecamp/post owned and organized by the local
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CUEE/PEER Co-sponsored Workshop and ASCE Special Publication on Seismic
Performance and Simulation of Pile Foundations in Liquefied and Laterally
Spreading Ground

Kohji Tokimatsu and Hiroko Suzuki, Tokyo Institute of Technology
Ross W. Boulanger, University of California, Davis
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Participants at the CUEE/PEER Co-sponsored Workshop

The workshop on "Seismic performance and simulation of pile foundations in liquefied and laterally spreading ground"
was held at the University of California, Davis (UC Davis), California, on March 16-18, 2005, under the co-sponsorship of
the Pacific Earthquake Engineering Research (PEER) Center through the Earthquake Engineering Research Centers Program
of the National Science Foundation (under contract 2312001), and the Center for Urban Earthquake Engineering (CUEE) at
the Tokyo Institute of Technology, Japan, through the 21st Century COE program entitled “Evolution of Urban Earthquake
Engineering” sponsored by Japanese Ministry of Education, Culture, Sports, Science, and Technology (MEXT).

UC Dauvis is one of the fifteen host universities in the Network for Earthquake Engineering Simulation (NEES) funded by
the National Science Foundation. The Center for Geotechnical Modeling at UC Davis is equipped with one of the largest
geotechnical centrifuges (9 m in radius) in the world, enabling researchers to explore various issues in the filed of
geotechnical earthquake engineering such as the behavior of pile foundations in liquefied and laterally spreading ground.

The workshop objectives are to facilitate and document the synthesis of recent advances in performance and simulation of
pile foundations in liquefied and laterally spreading ground, together with the common theme on the implications for design
practice and the identification of areas of consensus as well as areas of continuing debate, including the following design
issues.

*Fundamentals of behavior & their implications for design.
*Nonlinear analyses and their role/insights for design.
«Simplified design procedures.

A total of 47 participants from industry and academia attended the workshop, including individuals from Japan, England,
Taiwan, and the US, and 34 technical presentations were given.

An important observation made by participants and discussion moderators was that relatively consistent viewpoints had
emerged on several topics that had been strongly debated at past workshops, and that more complex questions of analysis and
design were now moving to the forefront of our discussions.

At the present workshop, there was relatively consistent agreement on the general mechanisms of soil-pile interaction in
liquefied soils, which can be attributed to the broad range of numerical and physical modeling studies that have systematically
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addressed the questions raised at previous meetings. The notable consequence of this and other areas of common agreement
was more effective communication among participants when addressing complex issues of numerical simulation and design.
In this regard, it is clear that the interactions and discussions among participants at this and previous workshops have helped
speed advances in this challenging area of research.

We are confident that ongoing research will systematically address the numerous remaining issues that were identified and
debated at the workshop, and that we will continue to see rapid improvements in our abilities for simulation and
performance-based design of pile foundations subject to liquefaction hazards. Rapid progress requires the talents of many
individuals, and for this reason it is very promising to see the humerous collaborations that have been established among
different research groups in the past several years.

A special publication, Geotechnical Special Publication No. 145, has been printed recently (2006) under the sponsorship
of the Earthquake Engineering and Soil Dynamics Committee of the Geo-Institute of American Society of Civil Engineers
(ASCE), which contains 25 papers from the 34 technical presentations that were given at the workshop.
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D1 H17.96 H17.9.11 2005 ,Bucharest
COE PD
Rattanasuwannachart Narongsak Development of a highly accurate ultrasonic flaw detection system for efficient seismic

retrofit of steel members
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