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Earthquake Damage to Non-
Engineered Houses and the
Guidelines by IAEE

Yuji Ishiyama
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Non-Engineered Construction

= Non-engineered buildings are spontaneously
and informally constructed in the traditional
manner without intervention by qualified
architects and engineers in their design.

= Non-engineered construction is most common
construction technique in the world and also
most vulnerable against earthquakes.




Un-reinforced brick masonry

Un-reinforced brick masonry with no
columns and beams (Java, Indonesia)

Confined masonry

Un-reinforced brick
wall farmed with RC
columns and beams

Wood frame for
door sash can
support brick wall.




Damage to Adobe
(sundried mud block)
/. construction (1996
e Nazca, Peru EQ)

Damage to Adobe ~ “i i T
(2001 Atico, Peru EQ) ¢ ' ¢

Damage to Tapial
construction (1990
Peru EQ)

Tapial is cast-in-place |
mud (rammed earth )
construction (1990
Peru EQ)




Damage to
Japanese traditional
wooden houses

~ (1995 Kobe EQ)

Narrow boards nailed s

to frame cannot
resist lateral forces
(1995 Kobe EQ)

GUIDELINES FOR EARTHQUAKE RESISTANT
NON-ENGINEERED CONSTRUCTION

Kevised Edivion of “Basic Concepts of
Seivmic Codes™ Vol, I, Part 2, 1980

International
Association for
Earthquake
Engineering (IAEE)

Guidelines for
Earthquake Resistant
Non-Engineered
Construction

(1986 Edition)
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Revision for 2012 Version

26 and 27 years after the previous picture

Anand S. Arya
Teddy Boen
Yuji Ishiyama
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Latest version (Feb. 2012)
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Pictures of
various types of

Damage to Stone
Masonry




Tsunami of 2011
Great East Japan
Earthquake

Damage caused by / ,

I cement 3 gravel

Figure 8.6: Simple measurement of concrete mux “I cement : 2 sand :

No good! Too much water

12 water

3 gravel”

Figure 8.7: Test of concrete mix consistency by making a soft ball of concrete nux in hand




Poster for Minimum Requirements

= Quality of materials

» Structural members

= Connection of
structural members

(After 2006 Central
Java, Indonesia EQ)

Latest version (Feb.2012)

1.Problems, Objective & Scope
. Structural Performance during EQs
. General Concept of EQ Resistant Design

. Masonry Buildings in Fired-Brick and Other
VEIEES

. Stone Buildings
. Wooden Buildings
. Earthen Buildings
. Non-Eng. RC Buildings
. Repair, Restoration and Strengthening
10. Appendices




Latest version (Feb.2012)

You can download the pdf
(Funa D fox Revason) file through IISEE, BRI,
GUIDELINES FOR Japan Web:

EARTHQUAKE RESISTANT

O SN http://iisee.kenken.go.jp

If you have interest, please contact
Anand S. Arya : asarun3155@gmail.com
Teddy Boen : tedboen@cbn.net.id

Yuji Ishiyama : to-yuji@nifty.com

Thank you
for your attention




