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Standards and laws in country

level
Important event

Building Seismic retrofit
Standard Law | promotion act

Actions taken by the Japan Building Dsaster Prevention Association (JBDPA) and the Architectural
Institute of Japan (AlJ)

|1968: Off the Coast of Tokachi EQ (Shear failure of RC columns) ]

1971: Minor revision of Building Standard Law (to prevent shear failure)

[ﬁs; Off the Coast of Miyagi EQ ]

|1977: Seismic evaluation and retrofit for existing RC buildings (JBDPA) ]

1981: Major revision of Building Standard Law (A new seismic design code was put into effect.)

1983: Seismic evaluation for existing SRC buildings (JBDPA)
1990: Revised edition of Seismic evaluation and retrofit for existing RC buildings (JBDPA)

[1995: Kobe EQ | e 1095: Seismic Retrofit Promotion Act

1997: Revised edition of Seismic evaluation for existing SRC buildings (JBDPA)
1997: Retrofit for existing SRC buildings (JBDPA)

1999: Seismic retrofit of RC and SRC buildings by FRP (JBDPA)
—

2001: Revised edition of Seismic evaluation and retrofit for existing RC buildings (JBDPA)

2002: Design and Construction Guidelines of Continuous Fiber Reinforced Concrete (AlJ)

[2004: Forgery by a state lisenced engineer. ﬂt
2005: Minor revision of Building Standard Law

2006: Minor revision of Seismic Retrofit Promotion Act

2009: Revised edition of Seismic evaluation and retrofit for existing SRC buildings (JBDPA)

[2010: Revised edition of Seismic retrofit of RC and SRC buildings by FRP (JBDPA) ]

2013: Major revision of Seismic Retrofit Promotion Act
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« 4814BDOHE

F 4 157 : 8km SSE of Tamana, JAPAN

4 B R (BR #hBF RS ) : 2016-04-14 21:26:36 at epicenter
S BER(UTC): 2016-04-14 12:26:36 UTC
Location:32.849° N 130.635° E

Magnitude(Mw):6.2

Depth:10.0km(6.2mi)

- 4F16BDOHE

Y ZAT: 1km WSW of Kumamoto-shi, Japan

4 B R (BR #hBF RS ) : 2016-04-16 01:25:06 at epicenter
FEAERRM(UTC):2016-04-15 16:25:06 UTC
Location:32.782° N 130.726° E

Magnitude(Mw):7.0

Depth:10.0km(6.2mi)
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Response (Design) Spectrum

3
2.5
5 i}
g 1
1.5 .
Kumamoto Design Spectrum
- Soft Soil
- Normal Soil
Hard Soil

Christchurch 1/500

0 0.5 1 1.5 -2 2.5 3 3.5 4
Period, T (s)

Courtesy: Prof. Ken Elwood



NERVAFETHA

(R =—Fa21—F3.5L L)

- LI-EGED HERI LR

19

2016F05H26 H 1381302 IRAE [RIT

1 OO—

o

T EEatE (20165 ) BEFAHEER (M7 3552 )

T EETEE( 1 9955 ) VR i SRR (T U3)

Rk 1655 (200455 yFh B IR ThEEHb ER (ME . 8)

FEERZOSE (20085 )5S -~ =SiRAEERLE (M7 .2

73[=]
ZO0SEE+E B RS 75 h oo HhEER (M7 .00

F————— e —————— =

—_——

—r

19975 EE VR B IR EEEHL /5 (MG G)

— —r =

I EE 2EE( 20005 ) A E S FE SRR ER (M7 3D

249[=]

—Ta

Pursuing Excellence

5 10 1's 2o 2's 30

u I ELF—

FAENRE Rs O S DFEELS B &

4o 45 (=)

TOKYO INSTITUTE OF TECHNOLOGY



G%"'rm'
N s
e C o ,’I"- -

Land slide - As

L 4




S AORERE

Slope failure of historic civil mfra

_ B 3 "
-
o
- 4 ey %
R ¢ s -

21



—Ta FECH—

Pursuing Excellence

22

TOKYO INSTITUTE OF TECHNOLOGY



1o Y% HT 1535 [ 1

——raKyo tECH—

Pursuing Excellence

23

TOKYO INSTITUTE OF TECHNOLOGY



TOKyO TECH—

-S.

it

(NS
A

[

.

mm\l“l'm“llu i

uu
i

24

TOKYO
INSTI
TUTE OF TECHNOLD:
GY



—Ta

1o Y% HT 1535 [ 1

ll'l‘r-l—r-r- r—n
;;&%, G

/ 4 ‘
RS Ao.o.

ﬂ EL'H—

Pursuing Excellence

25

TOKYO INSTITUTE OF TECHNOLOGY



1o Y% HT 1535 [ 1

= TOKyO TECH—

Pursuing Excellence

26

TOKYO INSTITUTE OF TECHNOLOGY



TOKYO INSTITUTE OF TECHNOLOGY

Pursuing Excellence



—Ta

-

0 tECH—

Pursuing Excellence

28

TOKYO INSTITUTE OF TECHNOLOGY



— TOKyg

FErH—

1o Y% HT 1535 [ 1

Pursuing Excellence

29

TOKYO INSTITUTE OF TECHNOLOGY



1o Y% HT 1535 [ 1

—Ta FECH—

Pursuing Excellence

30

TOKYO INSTITUTE OF TECHNOLOGY



1o Y% HT 1535 [ 1

raKkyd TECH—

Pursuing Excelfence

31

‘-l- .

TOKYO INSTITUTE OF TECHNOLOGY



— TOKyg

FEErH—

1o Y% HT 1535 [ 1

Pursuing Excelfence

32

TOKYO INSTITUTE OF TECHNOLOGY



— TOKyO

Pursuing Excellence

33

TOKYO INSTITUTE OF TECHNOLOGY



= TOKyO TECH—

Pursuing Excellence s O, ey



—Ta FECH—

Pursuing Excellence

35

TOKYO INSTITUTE OF TECHNOLOGY



Pursuing Excellence

_TH'YE 1[EL' H—

RC

A
=

2 D

I

36

TOKYO INSTITUTE OF TECHNOLOGY



g '/EL' H—

Pursuing Excellence

TOKYO INSTITUTE OF TECHNOLOGY



7 /Fursmng Excellence e ToKYO INSTITUTE OF TECHNOLOGY



39

114)

L
-
| 4
4

ra FECH—

Pursuing Excellence TOKYO INSTITUTE OF TECHNOLOGY



ra FECH—

Pursuing Excellence TOKYO INSTITUTE OF TECHNOLOGY



—Ta

ECH—

Pursuing Excellence

41

TOKYO INSTITUTE OF TECHNOLOGY



42

=

i .
.\\\\\\\\\\\\\\\\\\\\\\\\!\\\ il

am

i 1!‘ !
7 m\\u‘ o

1) erd_—

| |
i!

b

|-

i F—— iy
¥ 3 PR e i

] HK E *EEJ i TOKYQO INSTITUTE OF TECHNOLOGY

Pursuing Excelfence



43

E
=

Pursuing Excellence TUOKYU INSTITUTE UOF TECHNULUGY



Pursuing Excellence

44

TOKYO INSTITUTE OF TECHNOLOGY



45

——roKyD FECH—

Pursuing Excellence TOKYO INSTITUTE OF TECHNOLOGY



—Ta FECH—

Pursuing Excellence

46

TOKYO INSTITUTE OF TECHNOLOGY



raKkyd TECH—

Pursuing Excellence

o
B
| s I8
‘l kG ’Jl%: o

47

TOKYO INSTITUTE OF TECHNOLOGY



48

=R

I

raKkyd TECH—

Pursuing Excellence TOKYO INSTITUTE OF TECHNOLOGY



49

o] -

e o A L

- 4.,,_,,__ ._,, ), NN ;_ _
s %/_ P

4
Vo-m- =
¢

|

W\ A

TOKYO INSTITUTE OF TECHNOLOGY

Pursuing Excellence

_TEI?’E FECH—



—Ta FECH—

Pursuing Excellence

50

TOKYO INSTITUTE OF TECHNOLOGY



——roKYD TECH—

Pursuing Excellence

51

TOKYO INSTITUTE OF TECHNOLOGY



raKkyd TECH—

Pursuing Excellence

52

TOKYO INSTITUTE OF TECHNOLOGY



—Ta

Pursuing Excellence

J UIH{I M“L

53

et 6 |
el X L | |
H il
A \H Ime |
‘ H‘ M " |
HH I ‘\ | IR
3 ‘
‘Hi ‘ | % I
" i i N

TOKYO INSTITUTE OF TECHNOLOGY



\.{
o
|

—roKY0 TECH—

Pursuing Excellence

54

TOKYO INSTITUTE OF TECHNOLOGY



59

B

T I — T
I }%J — o - I b l'mf”r |
T AT _ I '

= TOKyO TECH—

¥
TOKYD INSTITUTE OF TECHNDLDG
Pursuing Excellence



L . h
S . ‘ e s Mk
1T Tl a L

T JiA TN

IRL

o JF-‘I' H i Lg

/ Pursuing Excellence KYD INSTITUTE OF TECHNOLOGY



57

20l

s IMEZHIUVMEMROERE
—- NHEEBEY (EROTHTE)

- —RREE=E

-REE=E

o FIMERFTEDHAHEICOVTHDER
° :IX%B*ZE = &)7.;:1’01_1&/}3577_1£0)* =

ng Exceller TOKYO INSTITUTE OF TECHNOLOGY

?HK}’E '/EE H—



Observations and Lessons for NZ
+ Building performance (BZEY DM EMERE)

— Limited level of damage overall to modern code designed
buildings (FTMtERETEDZ HTE)
 Building design focussed on stiffness and lower ductili

lit
resulted in limited damage to most buildings. (ﬁﬁfiﬁé‘ﬁéﬂ%*ﬁd)
BEHEERED B

— Poor performance of timber housing with heavy clay tile
roofs, beam and column construction with infill lath and
plaster panelséinstead of plaster board or ply panels) (K
EEEDHEEME)

— Avoidance of damage to non structural elements through
the approach of avoidance ie not constructing hu;g
ce;Iings, fire sprinkler systems etc (= R &R+ D i E 14 (XK
LY

Courtesy: Prof. Ken Elwood



Observations and Lessons for NZ

+ Post earthquake building assessment processes (#532#
D =M EEfEER)
— Focus on quickly completing building assessments, (and repairs)
(5B BRER)
— Simple residual capacity analysis methodolog aIIowinQ some
damaged buildings to be occupied quickly ( &ﬁéfi@% $|7E )

«  Community resiliency (Rt D& 14 )

— Different approach regards community safety issues. Placards
are advisory only , limited fencing, nored zones. ([GREREHI
E D& AIZDULNT)

— Emphasis on maintaining community services in place eg city
government functions, schools operating in temporary facilities

on site ({TERMDHEREHESLETE)

— OAV
NZ and Japan have similar success in terms of Life Safety,
but Japan much better in terms of Resilience. (T2 EHEREME )

Courtesy: Prof. Ken Elwood





