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Special Session

QICE)
Special Session Four - Natural Disasters, 2011/10/5 (Wed.)

Lessons learnt by a scarce |
mega-disaster experience
and importance of handing
them on to next generations
Kaoru KARIYA
Direcfor, TOKYO ENGINEERNG CONSULTANTS CO., LTD

Wember of FIDIC - Business Fracfices Commitfee
Member of The Association of Japanese Consulting Engineers (AJCE)
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FIDIC Davos Conference 2011

1

Disaster rescue team and emergency aid @C?
activity from foreign countries and organization
Japan was supported by Many countries &

organisations in the world
Rescue party: 43, Relief supplies: 82
Relief and condolence money: 92

FIDIC Davos Conference 2011
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Even 6 months after the disaster, Japan is
strongly supported by our friends around the world.

First of all, on behalf of the Japanese people and
members of Association of Japanese Consulting
Engineers, | would like to express my sincere
gratitude for the heartfelt support and
solidarity we have received from all of the
world, FIDIC in particular.
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Natural Disasters ? Manageable or measurable?
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32.11 Great East Japan Earthquake ®<®
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On March 11, Japan was hit by one of the most powerlul earthquakes in
B history. Magnitude of tha Great East Japan Earthouake was Miw9.0 and
| associated Tsunami was the worst natural disaslers in Japan since the
Second World War. Dead and missing persons are more than 20,000,
including foreign citizens.
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Presentation Outline ®®

» Experience on scarce mega-disaster
- The Great East Japan Earthquake 2011
- Tsunami caused by large scale Earthquake
- From Natural Disaster to Man-made Disaster
#» Lessons learnt by scarce mega-disaster
- Infrastructure (hard) system reduce damage
- Infrastructure (soft) system reduce damage
- Pre-arrangements for post-quake recovary works
- Weak point of infra-hard-system
- From natural disaster to Sociosconomic disaster

# Deliver massage to the next generation

B

FIDIC Davos Conference 2011
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Natural Disaster : Mega Earthquake 12°°°

Scarcity |: Mega-scale

Magnitude (Mw) = 9.0

Source Region = 500 % 200 km
Magnitude is the fourth size after 1900
all over the world.

ution

F
Scale

Tohaku Region

Source Regian
500 X 200km

FIDIC Davos Conference 2011

ety shu
Scarcity Il : 11 Merch 1525
shocl i
Continuous large
earthquakes N
Over M>7.0 after shocks i3
occurred 4 times 5 b
during 11 March 9 g
—1% o
2 %

T

®&

Saurcs - Japen Wetecralngizal Agercy

AXEe)
affected by the 3.71 Wega Earthgualke

Natural Disaster : Japanese archipelago

FIDIC Davos Conference 2011
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‘il
5 % il
Sea area (Horizontal) M\ ’
== o] skl ||
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Scarcity V
Magnitude of Tsunami

Max. inundation height = 38m

Max. Run-up height = 40m

Flood area by tsunami = 401 km?

Mg 3|

Inundation

ﬁ Runup

FIDIC Davos Conference 2011

First wave Max. nelght
11 Mar14:55 | 11 Mar15:50
11 Mar15:15 | 11 Mar16:52
11 Mar14:45 | 1 Mar 19:21

11 Mar 15:31

Natural Disaster : Mega Earthqguake ZC"‘—"-C9

Davos Conference 2011

FIDIC Davos Conference 2011
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Scarcity lll : Long duration o )

Over 2 minutes

Dy sidite

.‘"‘. = {_Mew Zealand Eq.(2010) Christchurch

'w‘dﬁ \ Hyougoken-Nanbu Eq.(1995),Japan sﬂmm v:
il ' Strong acceleration

:  Eight hig
“20sep. —_ Great East Japan Eq.(2011) | “REAK

" e i

1 } f

Reason 1} Plate borderline type eq.
2) Consecutive earthquakes.

Natural Disaster : Earthquakes mechanism affected (AJCE)

M Magnituds

Scale

Qi =

by the 3.71 Megs Earthguale
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Natural Disaster : Mega Tsunami 2 XD

FIDIC Davos Conference 2011
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Comnpound Disasier i 2 @D
From Natural Disaster to Man-made Disaster

| Mega Earthquake |90

FIDIC Davos Conference 2011

wer Plant Accident
Power supply was out
-+ No control

—» Hydrogen detonation
13

&l
o

Lesson 1 : infra-hard system reduced damage @CB

The improvement of a quake-resistant capability based on the
experiences of Hyougoken-Nanbu Eq.(1995) funclioned effectively

[ Collaps: I Collapse of subway station
Hyougoken-nanbu Eq. Hyougoken-nanbu Eq, (M=6.9,

(M=6.9, 1995(1/17)
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Lesson 3 : Pre-arrangements (AICE)
for post-quake recovery works
Pre-arrang t for urgent di measures

TEC-FORCE : Government side

Agreement or Registered : Consultants & governments.
Urgent procurement of Disaster measures machine and equipment : Contractors &
Govemments .

TEC-FORCE
af The Ministry of Land,
Infrastructure and

disaster site
3 sl Transport
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Local
Local  gowemment

it
dersie Local gavemment

gavemhem_

Agreement of

disaster between The

Japan Civil enginaering

Consultants Assoclation
i\ &nd governments

Man-made Disaster : (AICE)
Japanase archipelago affected by radioactivity
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Lesson 2 : infra-soft system reduced damage @E

Development of an emergency  Effect of continuous disaster prevention
earthquake alert system

education and disaster drill with residents
participation

Mid Niigata Prefecture Eq.
(M= 6.6, 2004/10/23)

FIDIC Davos Conference 2011

Death tall 16,728 180,423

) Mising 4593 45771
N ent Total 20319 296,194
Great East Japan Eq.(Mw=9.0)

i Total number of death and missing person
The urgent werring System of Shirkansen oo Gyaat Exgt apan Disaster wes enly

5 operated the emergency brake nearly one i A
A @ it before the mega shoke. % of the Sumalra tsunami disaster
asighic fortunately. 16

Lesson 4 : Weak point of infra-hard-system 2P

Loss of function of infra:
facilities due to damage of
nonstructural element

Low degree at earthquake-proof design
of privately owned property

FIDIC Davos Conference 2011
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Lesson 5 : Compound Dizzsizr 2 @cb
From natural disaster to Socioeconomic disaster

Immediately after Under the man-made disaster

the natural disaster
.'m='-‘ ("{P [ﬂ w-! | m*-

FIDIC Davos Conference 2011

Thank you for your attention QD

The people in Japan has kept daily life in good order with dignity
against the mega natural disaster

FIDIC Davos Conference 2011

Japanese people have been exerting every effort on the emergency
restoration though it may take a long period of time.
| We would like to thank continuous encouragement and support from
friends in the world. They are the source of our strong sprit and energy .
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Deliver massage Q@ICE)

to the next genaration

Massage 1 : Obligation of Japan as a member of intemational society

QOwing 1o the continuous efforts on the disaster prevention of both hard and soft
engineering based cn the experience on earthquakes and Tsunami, the dead/missing
person due ta the Great East Japan Earthquake was over 26,000 persons that was
9% of the damage of the Sumatra earthquake in 2004. Itis therefore Japanese
engineer's obligation to record the information accurately abtained from the mega
earthquake disaster. It was the complex disaster caused by earthquake, Tsunami and
nuclear accidents. We need to deliver lessons leamt to future generations in the
world.

Massage 2 : Consulting engineer's obligation

To keep the durability of the global economic activities and the safety of human life,
the consulting engineser should apply hard aspect of engineering. such as definite
design force based an a theoretical probability analysis as well as application of the
soft aspect of engineering such as scarce design force that could be foreseen using
the experience and creativity.

®C

Q@D

by the 3.17 Mega Earthquaks

Natural Disaster: The Earth affected

NASAresearcher reported “Japan Quake may have shortened Earth days, moved axis”.

Andthe researcher also said
"These changesin Earth's
rotation are perfectly natural
and happen all the time," he
said "Peaple shouldn't
worry about them."

Earthquake Gap of earth’s axis Rotational velacity

Great East Japan Eq. (M2.0) 17em 1:8micro sec. accelerates
Chile Eq. 2010 (MB.8) Bem 1.28 micro sec. accelerates
Sumatra Eq. 2004 (M3.1) Tem 8.8 micro sec. accelerates

goooooao
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