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i Contents

= In the 2004 Niigata Chuetsu earthquake,

Japan, how many buildings were
demolished?

= How decision making either to rebuild
or repair a damaged dwelling were
made?

= How can housing recovery support
reduce environmental effects?



i Objectives of the study

Decision making
-C> =) Of inhabitants

Rebuild or repair |

Housing damage

This study made classification analysis how
decision making of home owners were affected
by damage conditions, using guestionnaire data

and discuss environmental problems of disaster
restoration.
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Nagaoka city, JMA intensity 6+
(Takamachi area, ground failure)
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The number of houses damaged

Collapse
i
Heavy dmg

AR FIR

Moderate

dmg FiE
Light dmg
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by Niigata pref. report
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after eq
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2004 Niigata Chuetsu eq, No of buildings
demolished, as of Oct. 2006, Niigata pref.

Number of buildings
O 1,000 2,000 3,000 4,000 5,000 6,000

demolished
house
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Source: Niigata pref. office, fund for disaster waste management, as of
Oct. 30, 2006



Demolision and damages

the 2004 Niigata Chuetsu eq.
] demolished house M collapse+heavy dmg

Early stage
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Total waste of the 2004 Niigata Chuuetsu eq

467,205 ton
combustibles Ig incombustibles Ig
glass 1% , g
earth wall yg . else  combustibles inccc))/:nbustibles
2% & 3" 3%
0
f til :
plarsOt(i)g»tl € elec.aps)llance
" 0%
iron aluminum
20, wood
gypsum 25%
3%

concrete
51%

Total waste, the 2004 Niigata Chuetsu eq

. 467,205 ton



Annual demolition of buildings
i in Niigata pref. prior to the eg
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= 5,838 wooden buildings and 477 non-wooden
puildings were reported to be demolished in Niigata
orefecture, in 2002.

= Population in the eq area is 1/7 of the pref.
= Post eq demolition Is estimated as 7 year output.
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2. Questionnaire survey

Housing Restoration after the Niigata Chuetus
i Earthquake

» Kawaguchi Town (I-JMA=7)
« Distributed 1533 cases
« Collected 451 cases
« Collection rate 29. 4%

» 28 questions

» Type and age of a house, damage level, casualty,
evacuation,

« choice of restoration (rebuilding, reparing, or retrofit),

« money for restoration, earthquake countermeasures,
family conditions
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Questionnaire on housing restoration

Q5. Damage levels for each building
components
Damage level category
Compo- 1no dmg 2 light | 3 modereate | 4 heavy |5
nents col lapse
A. roof |HEEL |BiEMD |BERMOET |/INEHERE
XL iz

B. Outer |#HE®EL |/Ih&7h T EFHMBE | 2mEEiE
wall LY
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Columns, E= #MIZEE =
beams
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foundation 4T
Eground, |#HEEL |FLvY ER - LT | BRIE
stone




Questionnaire

i Q17. Housing restoration

1. Rebuilt

. Planning to rebuild

. Repaired

. Planning to repair

. Relocation to public post disaster apartments
. Planning to relocate to public apartments

. No repair (continue to live)

. Moving out from the area

O NO OIS WN



Official damage certificate and
choice of restoration
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Structural damage levels and

rhnire nf rectnratinn
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Q5C Column beam damage and Q17
choice of housing restoration, N=399cases

[J Rebuild or plan to rebuild M Repair or plan to repair
[] Puplic disaster housing [ No repair

B Move out [J No response
0% 20% 409 % 80% 1009

1. No damage
2. Light decline

3. Damage in connection

4. Large decline

Al

9. Collapse

As damage level gets greater, more dwellings rebuilt




¥ Independent variables

Q5 damage levels of each building
components; roof, outer walls, column and
beam, foundation, ground

B Objective variable: either to rebuild or repair

Q17 Decision making for restoration
rebuild or repair

Effective data: 272 cases out of 451 collected



Category score of the quantification
analysis 11
column, beam damage

Category score of column, beam damage

category score

-1.0 -0.5 0.0 0.5 1.0 1.5

2.0

Dam

beam column damage level

Light decline_|
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Large decline [ ]




[tem range for classifying rebuilding or repair

item range
0.0 0.5 1.0 1.5 2.0 2.9

Roof dmg h

Wall dmg

[

Column beam dmg

Foundation dmg

Soil ground dmg
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3. H=IzE (FIAIR)

Y =-0.084X11+0.044X12+0.127 X13+ 0.162 X 14
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Classification results, by Quantification Theory Il

Estimated -
O
rebuilt |repaired  total

®
rebui lt o 32 80
Observed |repaired 33 159 192
total 81 191 2172

Rate of collect estimate=(48+159) ,7272=76. 1%




Comparison with the 2004 West Tottori
i earthquake results

« Murakami and Hashimoto (2006)

+ Database of housing damage and decision
making either to rebuild or to repair were
analysed by quantification theory Il

» Database based on field survey for reserch
purpose, and no. of data was 323 cases (26
rebuildings and 297 repairs)
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[tem range to classify rebuilding or repairing

- [O2004 Niigata Chuetsu eq M 2000 West Tottorieq

Item range
0.0 0.5 1.0 1.5 2.0 2.9 3.0 3.9

Roof dmg

Wall dmg

‘ Column beam dmg

EHE
Foundation dmg

Niigata pref. heavy snowfall, light metal roof
Tottori pref, traditonal Japanese wooden houses,
heay tile roofs are common




i Summary

¢ In the 2004 Niigata Chuetsu earthquake;

» Housing demolition in the 2004 Niigata Chuetsu
earthguake amounted to 7 year normal output in
the disaster region.

» Decision making either to rebuild or to repair
depends most on column beam damage level,
though significant cases of over demolition and
under repair existed.

» Factor affecting in the West Tottori earthquake is
roof damage reflecting regional housing shapes

» Recovery subsidies and consultation system should
be designed to support suitable choice to rebuild or
repair those.
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