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1. History: Disaster Management
In Japan

Number of Deaths and Missing
in Natural Disaster in Japan

[ 4 Great
Tvphoon Hanahitn:
Ise-wan Awaji

Earthquake
] (Kobe Eq.)

e
nf |

H“ff;
ARLERE

3

[ S
1945 .
RIFOEEDS 6, NN - B CAROER 20T, wheLMAKI2NEX0
R RO ECRFCLOES - AP NERARERIZLIL). B2 ~274 08 0 RNRA NN,
Rifo2sf - R WY RN, MR DRINETRBICL S




Probabilistic seismic prediction map Probability
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History of Disaster Management (1946 - )

1946 |Nankai Earthquake |1947 |Disaster Relief Act
1959 | Typhoon Ise-wan 1961 |Disaster
Countermeasures Basic
Act
1964 | Niigata Earthquake |1966 |Act for Earthquake
Insurance
1976 |Presentation about |1978 |Large-Scale Earthquake
the possibility of Countermeasures
Tokal Earthguake Special Act
1995 | Great Hanshin-Awaji | 1995 | Earthquake Disaster

Earthquake

Management Special
Measures Act




Disaster Countermeasures Basic Act
(1961)

. Definition of jurisdictions and
responsibllities for disaster management

. Disaster management system

. Disaster management plan

. Disaster preparedness

. Disaster emergency

. Disaster recovery

. Financial measures

. State of emergency




Natural Disaster
Hazard + Human Society

e Disaster Is the impact of natural
phenomena on human society.

 Natural phenomena (hazards) have hit
Japan from time immemorial.

e Because of changes of human society
(urbanization, change of birth rate, etc.), the
new natural disasters appear at any time.




Definition of jurisdictions and
responsibilities of Govt. for DM

Municipality primarily responsible for
dealing with disaster management
operation.

In the case of catastrophic disaster,
Nation and prefecture governments
back up the municipality.




Disaster Management Plan

+ Basic Disaster Management Plan
(National level)

¢ Disaster Management Operation Plan

¢ Local Disaster Management Plan

¢ Including Plans for Disaster preparedness,
Disaster emergency, Disaster recovery, Financial
measures and State of emergency




Responsibility, Decision and Action
In case of a Disaster in Japan

: Crisis prevention
Information
Evacuation instructions

Municipality

Information Information
aid aid

Prefecture Nation
Comprehensive Information Comprehensive
coordination aid coordination




2. Structure of DM Systems
for Building/Housing

1) Structural Requirements

2)Fire safety Requirements




Development of Earthquake- Resistance measures

1950 Enactment of the Building Standards Law

<Principal earthquakes>
1959

Niigata Earthquake 1964

1968 Wooden Construction;

1971 - Revising and strengthening RC
standards

» Complete revision of the provisions

Tokachi Off-shore
Earthquake

* Strengthening foundation
standards

i 1978 .
Miyagi Off-shore 1981 New Earthquake- Resistance Standards
Earthquake

* Houses and buildings would never suffer damage Wooden Construction;
from a quake registering an intensity of 5 on the

Japanese intensity scale of 7. * Revision of wall quantities
* Houses and buildings would never be destroyed by « Strengthening foundation

a quake registering an intensity of 6 to 7 on the standards

Japanese intensity scale of 7.

1995 ) ; : _
1995 Enforcement of Act for Promoting Seismic Retrofitting of
Existing Buildings

Establishment of financial aid for cost of seismic design and improvement
1998 (Apartment Houses , Offices and Others)

Great Hanshin-
Awaji Earthquake

Establishment of financial aid for cost of seismic design (Detached Houses)
2000 Establishment of Certification Mark System for Housing performance (Earthquake
2002 resistance grade )

Establishment of financial aid for cost of seismic improvement (Detached Houses)

: 2004 Establishment of loan by the Housing Loan Corporatinon at 0.2% reduced interest
ngata-Chuetsu 2004 rate compared with the benchmark rate

Earthquake 2809 — ottt o AbsEnian o Requirements for Actual Age in Reduced

Taxation on Housing Loans and Others
Amendment of the Act for Promotion of Earthquake Retrofitting
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Number of
persons killed 100% —
Minor damage and
Persons seemed to have been 80% no damage
crushed to death by collapsed 4,831 (88%)
buildings, furniture or others 0%
Small and
medium damage
Persons seemed to have been burnt 550 (10%) 20%
to death
20%
. Larger
Persons killed by other causes 121 (2%) damage h
o% Il Il
Total 5’502 (100%) Before 1971 Before 1981 After 1981
Edl €0 Juake DI € cd (O O C C
Tokai Earthquake Tonankai and Epicentral
Nankai Earthquake at
Earthquakes Tokyo capital
Casualties from quakes approy 6,700 approy 6,600 approy 4,200
Anticipated persons persons persons
damage Amount of economic losses approy 37 trillion approy 57 trillion approy 112 trillion
Yen Yen Yen




1) Structural Reguirements

Great Hanshin-Awaji Earthquake (1995)




History of Amendment

1971 Amendment
After the Offshore Tokachi Earthquake (1968)

Reducing the stirrups spaces for improving ductility of RC
columns

1981 Amendment -“Shin-taishin” Design Method-
After the offshore Miyagi Earthquake (1978)
Introducing the current design principle/methods

e 1998 Amendment
After the Great Hanshin-Awaji Earthquake (1995)

Expanding pre-verified methods/technologies (with the
Introduction of interim inspection scheme)




Composition of Structural Codes

Objective Scale of Building Composition of Codes

Small Building

Deemed-to-satisfy Solutions (all)
Wooden: no more than 2 OR
stories, total floor area of no D/S ST O Y il
more than 500 m2,etc. (Durability (*2 or *3)
Others: 1 story, total floor area )
of no more than 200 m2,etc.
Deemed-to-satisfy S/Calculation
Solutions (all) (*1)
Medium-sized Building |OR

Building under 60m D/S Structural Calculation

other than the above ;D“rab”ity (*2 or *3)

High-rise Building D/S Structural Calculation
o (Durability (*3)
Building over 60m )

S92104 [eula1x3 Isurebe ajes

*1) Allowable unit stress calculation *2) Critical strength calculation *3) Approved by the Minister




Load and External Force

Dead load: Load of each element of a building

_ive l|oad: Differs depending on the use of a
ouilding

Snow load:. Snow depth should be measured by a

Designated Administrative Agency

Wind pressure: Wind velocity pressure calculated in
accordance with regional conditions

Seismic force: Obtained by calculating the inertial
force generated through movement of both ground
and the building (allowable unit stress calculation)




2) Fire Safety Requirements

Osaka Sen-nichi Building (1972)




Composition of Fire Codes

Objective RELTEINERS Elements of Codes

Preventing Catching of Fire Exterior Finishing
Outside

Preventing Collapse Principal Building Parts

Inside

Controlling Spread of Fire I Fire separations
Preventing Generation of Fire

Interior Finishing
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Restriction on Construction according
to the Fire Zoning

Zoning Scale of Building Required Construction

Fire Protection Stories; 3 or more Fireproof Building

District Floor area: more than 100 m2  Fireproof Building

Other than the Above Fireproof Building or
Quasi-fireproof Building
Quasi-fire Stories; 4 or more Fireproof Building

Protection

o Floor area: more than 1,500 Fireproof Building
District

m?2

Floor area:more than 500m2 Fireproof Building or
(no more than 1,500m2) Quasi-fireproof Building

Stories; 3 Fireproof Building or
Quasi-fireproof Building or
Specific Wood Building




3. Japanese Experiences
and Causes of Disaster

Flood by Typhoon 6 (July 2002) Kiso river
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Downpour in Nagoya (Sept. 2000)
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Usual view in Nagoya




Increase of Residential land 6,825ha 1961 1998

Changes of residential land and farmland
In Nagoyacity 1961 1998

B Residential land BFarmland

ha

Decrease of farmland and Rapid urbanization
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100 years of historyin Nagoya City Long term statistics data collection

"Nagoya City Statistics Almanac"

Source "

Since1989
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Land Use in Japan

100%
90%
o/
80% Forest and .
70% wilderness o
60%
5004 g ’
40%  Rivers and lakes & 5%
O L 4
300 3%
Habitable areas outside ooy, | 50%
20%  floodplain areas &
o/ y
10% Floodplain areas 109%
0%

Area Population Property
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Flood-Prone Ares Map for Ara River Bassin
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Depth of Nood: below 0.3

Depth of lood: 0.5 or mons asd
less than 1.0

Depth of Nood: 7.0 of mone
Locations of past kvee breaks
River wea under contiderstion

Flood-prone area 123,600 ha
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Data resources:.
DRI/JRI
Kobe City
Hyogo Prefecture :
Japanese Government
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Damages ;ﬁrprox 100 b|II|on USD”"j
(9,927 billion Yen)
- Buildings 5,800°b. Yen |
- Harbors 1,000 b. Yen /
' ~ 630 biYen
essways 550 b. Yen
wer 420 b.Yen
—=—Rai m\/ 344 b. Yen
,~-Sehools 335 _b. Yen
- Road, bridge 296‘“b‘ Yen
-HOSpltaIs 173 b. Yen
_ #hication 120 b. Yen
»_ Agriculture = 118 b. Y.
V\ﬁatersupply 54 b. Yen
-Others 87 b=Xen




