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Shear failure of short columns
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Outline of Building Damage by E.Q. Motions
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Collapse of middle story
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Tilting of a building Settlement of a building
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Outline of Building Damage by E.Q. Motions
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Collapse and falling of a penthouse
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Lessons from Building Damage by E.Q. Motions -1

(HRBIEFICSHEE - (1))

v’ Severe damage observed in buildings designed
according to the old code

(1B REE THEA SN =EEYICKELHELEH)

v’ Buildings designed due to current code, which
developed as a measure to previous E.Q. damage,
and retrofitted buildings performed well
(BRFEOHMEHRENRELTHESNRITEEICKYEER
FrEN-EEY L. MEMBIN-EEYTREREL)
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Promote seismic retrofit for structural safety
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Outline of Building Damage by E.Q. Motions
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Buildings designed according to the current seismic codes
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Damage of non-structural wall Damage of door
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Outline of Building Damage by E.Q. Motions
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Damage of non-structural walls of a building retrofitted with oil
dampers (FAILF U N—THBIN-BEYDEREREDIES)




Lessons from Building Damage by E.Q. Motions -2

(HRBIEFICSSHEE - (2))

v' Damage to non-structural elements was observed

in many buildings including new buildings and

retrofitted buildings (JEHE&EE#H DIEENFHTHEELET
RETSN-BEY O, RSN -BEMETRONT-)

v Some buildings lost its function due to damage to non

-structural elements as well as structural members
(FBEEM T THIERBES#M DIEEZIZL>THERATELL
Ho-BEYMNH-HT-)

Be a disaster resilient building
FEEREHDOEVEEYEBIET NE) 9

Demand of 1981 Japanese Seismic Code

(19814 WIE (BR1T) MEEEDENR)

® No Damage is required for Functional Continuity
against medium scale E.Q.

(BRI L TIEEE I . EYOREERL ATEE)

Buildings will meet with several times during their lifetime

(EMERAYRPRICHEEET HEEDOHE)

® No Collapse is required for Life Safety against large

scale E.Q.
(R#EIZH L THIE - BRIRE T . ASiESTH)

Buildings may meet with one times during their lifetime
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Structural Damage to New Buildings (1995 Kobe E.Q.)
(%ﬁmﬁﬁﬁmd)ﬁﬁmi (19955 EEREHHE))

Fall of Suspended Ceiling in Symphony Hall
(BEFR—ILTOXRHET)

Review of the building regulations
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Building Response by Long-period E.Q. Motions
(REAMMENCIIBEEREENORLE)
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Review of the building regulations
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Outline of Building Damage by Tsunami
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Most of RC buildings survived structurally
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Outline of Building Damage by Tsunami
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Collapse
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Outline of Building Damage by Tsunami
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Overturning
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Outline of Building Damage by Tsunami

(RBEWEDOHE)
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Outline of Building Damage by Tsunami
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Debris impact
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Lessons from Building Damage by Tsunami -1

(GERBMEFEICESHEE - (1))

v Most of wooden houses washed away
(IFEAEDKEFEIETELT:)
v’ Collapse or overturned steel/RC buildings were found
(BB EPRCEIZHEIRCERFOWMEN R oNT)
v’ Tsunami evacuation building should be prepared for
quick evacuation in seaside area

CHRMETORBEREOI |2, EEBHE L OBHL
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Structural design method for tsunami evacuation buildings
was proposed GEBEEHE L DEERFHENREFSNT)

Calculation of Tsunami Pressure

(BRREDHEE)

= static water pressure with a times of inundation depth

Tsunamipressure | | 2. coefficient

| /:inundation depth (m)
o | p :water dencity (t/m?)

| Building 1 g : gravitational acceleration

ah

Design
inundation depth

V.| = |

1 apg.h 1

with shield w/o shield
= 500m < 500m any case

Distance from
sea or river

Coefficient a 1.5 2 3
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Lessons from Building Damage by Tsunami -2

(GERBMEFEICEDEE - (2))

v Most of building functions were lost due to tsunami
inundation even in case the building suffered no
structural damage

(BEHENECTH, BEORKIZEYFEAE DRIISEEN
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Disaster resilience should be held if business continuity is
required
(BEBGEEILROONZIGEEXEVVEERESHEZRETRE)
v Important facilities, emergency power supply or
computer systems etc., should be placed at higher

level than maximum tsunami inundation depth
(BRG=E(FERAEBRCIVEL—FVATLIEE) . .
BRRKRIVEEMIEBIZRETARNETHD)

Damage to Hospital Rooms by Tsunami

(REICKDAREENDHEE)
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Way of Thinking for Safer Building and Urban
Development (REGEMIKY-FE5IKYDBEZA)

o Safety
(Z2MH)

e Disaster Resiliency, Function Continuity

(KENLDRHARIE S, tERef i)

>

Holding damaging scenario in common
(REFOFIVA(BEAA—D)DHESE)
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Low for Urban Development under concept of
Tsunami Disaster Prevention

(RRHKFELIKYE)

Basic concept

v’ Measure with disaster experiences and governmental policy for
promoting countermeasures against tsunami

(RAARKREX DEERCRE B REE LTI EA =)
v" Secure human lives under maximum event of tsunami

(RKIVFADEEDREELERBGAELTHLAGESTD])

v' Adopt multiple policies with every aspects for disaster prevention

(N—F-VI+DEREREESE LS ERR )

v'Promote disaster prevention effectively in the comprehensive
plan of urban development including regional activation

(Hhig;E LD E O RS MNEHhIE DKUY D P TEHRAIZHEAEE )
v'Maintain human consciousness of tsunami disaster prevention
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