- -
TR
New Technology Presentation Meetings!

thEBEHZHITEHEEYD
BN DM A EZI EEIL 1T 5B

BAKXE IZFH BEFH
B A2 To85 RTU)—
(GAN, BUNTARA STHENLY)

20224 12H20H




i 2t BA =

New Technology Presentation Meetings!

ARIZCEITAMERZEERMICDONT
AARICBIT DIMNESREENT OB IT1891FEN L ~
. KB TEZ < ORISR U 7-BRER 2 508y
AR ZHIF L

1919 ‘ELIk. BB OMEBR T 2 BB T 5
ERIHE N

tﬂﬂ *a:#ﬂi’.Eﬂﬁ'*ﬂ23fﬁ('74-"F’\°7_"47)
. https://ja.wikipedia.org/wiki/f@ 3= S R
thi 5 FR A R AI214E GRE T ) Hift: RERE B ERTE (Y —=a—RY1T)

https://www.clty.sakalde.lg.j p/slte/bousal/jlsln3.htm https://weathernews.j p/S/tOpICS/201903/290075/ 5
|




EET DL

ew Technology Presentation Meetings!

5 Hm 4o - = (5

EYEIEIZRE I A#FET (RERIT. 1995~2018)
400000 ——Mm —
150000 :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::%::
o EEE%@;{E}M N BYDEE
O e SN 5 201 i O
300000 [
® S S B
# 250000 | |
Iz e
g8 200000 ——————————— 2015&EAS2018FDMIZ. 20 ~ 1 [
F%: ] =Ll E 2:::::::: .
£ 150000 —
i o
I 100000 i
IR o
50000 ] ERHEEOYE
:::::::::::::::::::::::::::::::::]iﬂ]]]]ﬂﬂlffﬂit:: 3% F:< __:fﬁ_ﬂff_:
0 |G e (O (CEHO((OR (€ (CEUE (@O (OOt

1995 1998 2001 2004 2006 2009 2012 2014 2017



MRS

New Techneolog atlon Meetin

A EICEE T 55T (RRIT. 1995~2018)

18000

16000

14000

12000

10000

EEE (AR

8000

6000 : > = :
R ﬁéﬂ’ii /_\%:::::: ]
4000 | —— oo

2000

0 — = - T
1995 1998 2001 2004 2006 2009 2012 2014 2017




L il 3t B ==

New Technology Presentation Meetings!

I ABZICHMZ T PN ISEDT

STRONG:- but --Shaking

RERORE-EYOIK;
(EEREk65RMAZH1)



i 2t BA =

New Technology Presentation Meetings!

PNEEDRZDBERR (BEERER SLVEHTE

0 IREEO] IREE1] o 2] 7 (el
& LARFENE BEATESY (&) BATEY £ = 1 0000
k X ELTL3 LLTuns .
b G5 N | ADhC deo) DI, I 3
BhEDT EhEmU
P
IREE4] RE6 K]
ey @EEASDAINK. ® ToTLBTL RIS, 1000 F
| e=WBEOOUTS 8 EELTIELERRDA
= mExacEns. BRI, HNBLO
S @EVOBLEHS. LB F LR
BNB LA DD, BIEHED. —
ezosemsar | 3
I BCEAB5, S
@ MM OEL vioERENE, — 1 OO |
EASTLAY, Bt "
T B DS,
BNELOLES. F
[ 5 &)
® KU AL T £
A MCOHEY b 54 P~ = [ 6 5]
ELERUS. y e [ ® EbBLEEKTEHTE 'EJ
® MBI > BUREENBIL L83, = 10 F
HBEBCEHES. ® BELTELERDE
';‘;2’3‘:5 LAEDTBEL, BhE
BOHRED.
U FREEH0L © WRHOEFERb.
BNBTLHED. BLEDP BNBLD
BB<HB.
@ KaumhsteECrY, 1
SEBLMT NUBLID 5
[SREE 5 3R] -
®Mi-oNEBLLE BB TSI,
| s,
| | ®@crsaEmk
2log(a,.)+0.94
RS anE © KRROEL R, 03 y
e H<LOP. BNS6D
e HEBIE<aS. 0.1 , , ,
@MRENTLBLT "ggﬁggzsz .
Ovo RN B o 0.01 0.1 1 10 100
© HEMEDE BT . .
EHLD U—PRORBTIE. 5 /= 4
REEOHEED, BHER T, [sec]

HL: ST U—ILyMNZORE LALDI? ] B
(https://www.jma.go.jp/jma/kishou/books/kaikyuhyo/index.html) E-I- ﬁll % f;

[RTHRERIIRER. [ART. ALV XBRRUVEILHARFAREAD
KE BT RAA2ESRICREL-MERISRTRALE-EETHS.




L il 3t B ==

New Technology Presentation Meetings!

EERMNPI (BEER) OFEIE, GFBHEH

;

1

[REE1]

BEACDALWL,
| | @BIBEDOUTIF
RIFRE<ENS.
© BYOFLEBH
BBELDS.

® BELTLVELERR
PBRIBELD
UAREBEORE
BNBEZENBS.

Hh 3

@ MRS TLUBLT

% Qo FHENST
EHBS.

.01

0.1 1
éﬂjﬁ 'ﬁ‘ﬁ Tdom [sec]

[RB 6 W]

@ o TVSTLHRIBIAS.

S BELTOBLRROX
EHBHL,BWNZLO
VBB FPHRADG<E
BB,

- @BOSAIEATAY
BB BT BB,

© DML RERING.
EMETLLY. it
HAVORYT B EbHS.
BNBEOLDS.

[MEE 6 3]

@ BDOBLERIKTEHTE
BLREENBILLES.

®BELTLVELRROE
EACHBEL. BNS

H<LOP ANZHD
HB<RB,

@ XEBHMOMELCLY,
AT AUPUHED
RIS BLHBE.

[RE7]

@ WREOBLRERIDE.
BLEDP. BNSLO
HEBILB<BS.

@ MBEOBOXRERYT

FHUCHL,

® TREOECBRIIVS
U—hEORM T E
NBLOHE<ES.

10 100

WESAR(ChERE) TRALE-EE

WESRARDOMERZR
(M0EEE) (X BIRYARAT LY

LTERDO R RIS E

BUOORKREICETANENEELYEERE SRR H




i 2t BA =

New Technology Presentation Meetings!

HERT —Fa—F TR AKEERBEERY HE

) by —F=F o R & RERR = e
DOFEBIBISR (RAT, 1995-2018) =

9.0 .
‘ %
3 IV
s %
A R R
Z 50| S o ® e
B A
5 00
—_ 3 ! !
S| 8 .08/
3 ; | g8
s 8 8 g lv
% 6.0 | ® "’/g/,/44 ffffffffffffffffff
:‘é 4 §/,,
& /’l 7 ./ @ | |
= [\ — /', ,/' 777777777777777777 Hypocenter
Q ey 4 - _ o
E A | | EERRICEEERITIIER
E T — “: SOl U . 1. ¥V =Fa—F
7 3 3 3 3 = I8 5T
- e | | | | 2. EBREOZRS
s s | | | | =
30 K : 1 : : l 3. BYEonibgt
3.0 4.0 5.0 6.0 7.0 8.0 9.0 4. EYIDFIEFE
5

JU
LSeismic Intensity Scale)(Mar 1996 - June 2018) iﬂjﬂﬁ



Ml A

New Technology Presentation Meetings!

1Ll

BERT—Fa—FTIEUKEERBEZFERT HE
SEIFLEYOMENEKIE

FOT4TE1R— i R AR 5




Ml A

New Technology Presentation Meetings!

'I

Iy

(THy

A o ]

ADETE -3

%51 (fE1E)

2D EX

[ZIMAT"PN "D

iV

0 10

20

30
Time [s]

40

50

Seismic Wave (Ground Motion)

DM DER
an-I_:EJ—C%%)

EABTLLY. R0

FORUTEZEHBE.
[R5 ] BB,
© KO A B
R MCONY xen
e,y BRLBULBLIEHTE
BURLENBELB3.
SBELTLEURROE
EAZHBBL.BNS
LOHE<BS.
© RRHOELAERNL,
H<LOP. BOZLD
HBBE.
@ XELRBNHELLY,
o] (ME5H ARBEHTUPIND
w S WoOHIBEOE MRS

‘

o [FeaR|S5) w' »Qtﬂlu,\

RS mﬁw#ﬁ( (7]

T © RO RERS.
-szl.mmu H<LOP. BBED
lmu’meuy - Omll\j@nr

g o ©EREDECHBI/>

YRR T A
NBLOBS<ES.

Computed SIL values
(eg)

~-7 T~~-6.0
~-7""~._-55

~_--~__ 50
e 45
& & “35

~-7 T~ -33
_3.0

10



L il 3t B ==

New Technology Presentation Meetings!

M::‘ )

. BETFE

(THy

A e

9 DD it =

Existing Building

INPUT

=)

%‘ S

Computer Modeling

OUTPUT
=)

10

20

30
Time [s]

40

50 60

Seismic Wave (Ground Motion)

iR (JL— 4 2

2D =R ICHE UL TIE EED
ZRIZMAT PN DHEELTESD

Building Model

RO RN,
EABTLLY. R0

AR | I
FORUTEZEHBE.
- - ()
A © KO A B
\X . A MO [ 6 ]
SETN | rbemus. S EDGLLBILNTE
l ® o BURLENBTL B3,
SBELTLEURROE
S BELTUGLER EAZHBBL.BNS
) LOHE<BS.
J,Km ® R OERERIE.
BhECEHEE. AEOP, BNBED
@ XEUHBALLLY,
m— R RRATAOPD
(mEE5 R e
r | oweopessoe
' HLTEHHUL.
o8
7]
g““’”‘“ S BEOBL
H<LOP. BBED
S BELTLGURR jennriphay
@ MBENTOBLT ':'“%“"
OvoRIMNES RS OE
® 25
Lifss. B

Existing Building

Computed SIL values

(eg.)
S~-50
“TTNL_-45
~-~.___40
__._ 35
7733
=31
So-m=<___30

11



Ml A

New Technology Presentation Meetings!

RERE T IT17 3 1\—13E D EFT

M::‘ )

IS IRY 15 B AR RELE OB

A TIE, REOTAERICMZ

\1IT

EABTLLY. R0
BRI BZEHNBS.

TOEELE,

\.“(\lpw o BB ABRYE

{ ] Btbﬂ.m“
URREBLOR
Q‘ BNSTEHES.
©

TN DOFHELTESD

[M5 6 3]
BRDBLEBCIEHTE
Al B
SBELTOLLRADE
EAZHBRL. BN
LOHE<EE.
H<HOP, BNFHD

@ XEUHBALLLY,
FREEHTAIPING
MRIRETSIEHES.

HLTEHBUL

[— ] (B 5 3]
m : mm,,:
TASFLD:
® Ezbn\m'l
PRNBIEHES.
8 WHENTHBLT

OvoRTMNST
BB,

(mEE7]
@ HREOEL
L0, BNSL0

TMD Device

(e.g.)

~--50

N-cTTs_ 45
~=TT_.-~.___40

OUTPUT . _ 3.5
n—)> n—) R

g Active Suspension Device ~~__
—__.7 Numerical Analysis --3.1
-7~ 3.0

/ j

Rubber Bearing Device

Existing Building
Existing Building

Computed SIL values

12



L il 3t B ==

New Technology Presentation Meetings!

IR R DE

[Ty
A W

DD TERE

H#: E R RRAREE AL KR RN
E-DEFENSE [32]&&27.45m®MD10ER T 7 —MERY (2015412R)
( https://www.bosai.go.jp/hyogo/research/movie/movie-detail-1402.html )

10000

Acceleration a4 [Gal |

[REE4]

B BASDALML.
| OTOLEDOUTH
HEXE<ENS.
@ BUOBOLEBL.

BOBZEBS.

[ 6 )

® UH>TVSIEHRIMIBS.

@ BELTOBLRROK
¥HBRL. NS5O
BB P HANEE

@ HREOE i,
REfMETULLLY. 205
BOLYTBIEHBS.

100

AhBtOtEs.
HAMIOPEY [#RE 6 3]
RLERUS. ®BbBLEH<TEHTE
o HmsaBETE BUREENBILHS.
LB, ® BELTLEORROE
©BELTLRLRR EASHBBL. BNS
HBEIBILHD LOHS<S
U FREBEOL ® MBEOELRERN.
BETEHBS. BEOP ANBHD
HE<IB,
@ XEGHBNTELLY,
AREEHIAUPD
(MBS W] e
A @ BoHEELLE S
BLIELHLL,
IRET7]
TREBLOHEL ® RRROLELRE,
® BELTUZLRR ;;;!i}:(::&bm
HENBLHES. "
® HEEOBLRERIT
@ MBS TLB0T NSNS,
:‘/”ﬂ“‘- © HREDELBHIS
12655, U—rEORNTIE. A
NBLOVE<LS.

13



i 2t BA =

New Technology Presentation Meetings!

=5 BEFRE

T
A W

9 D it i

k|

HE: 2

14



i 2t BA =

New Technology Prese

#4151 : E-DEFENSE Project!Z.

ntation Meetings!

p

’
{1
>
nilja
[
%

I
S
i
RS

BEETI

#kEESEE
(E-DEFENSEZAY T HN)

XBi 11 AL 7
DR

L |

Table 1 Cross sections of beams and columns of the building prototype.

Floor

Story

Beam

Column

Roof

5

4

5

4

W-500x200x9x16

W-500x200x9x19

W-500x200x9x22

W-500x250x9x22

W-600x250x12x22

0-400x400x12

0-400x400x16

0-400x400x19

0-400x400x19

0-400x400x22

Roof Beams
5t story Columns
I
5" Floor Beams f

At story Columns
4" Floor Beams

A

3rd Story CO\U mns

3" Floor Beams
o™ story Columns
2™ Floor Beams

1%t story Columns

S
< 0‘/"
e
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Table 2 Responses of the existing building prototype.

° Eﬁﬁ ﬁ* % iﬁ d) IHE % Eq ’ N) h 7 d) EEF 1@ ’rFloor SID Accgli?‘ztion T (sec) Modal Analysis
(gals)
° Eq:% d) q:% B%S G) %Fi 3%5%&1IE d) ﬁ H:II Roof 6.6 1461.4 0.2621 Mode 1: T =0.2621 sec

Vaximum Acceleration [gals]

5 6.4 1116.0 0.2621 Mode 2: T=0.2173 sec
V— == E 1 [— 18 — ‘T =
e X % T D)) = l§ BEI ﬁ‘& Bl »EI:ZE 71~ 4 6.2 909.70 0.2621 l\l\ﬁoge i: $ - 8-(1)212 sec
3 6.1 1831.4 0.0942 ode s 1 =0 see
2 5.8 1303.3 0.0942
{ 1 5.2} 640.20 0.0942
10000 / S
: ]
3rd Roof /E’. /‘
2I:d > e h Floor / // P ‘lk\-’l.‘\‘\ \—h\-h\‘\
1000 e T [N 4‘“ N
S N () -
th T By ] | I ! | = N -L‘ ‘
Gro ~y I !. - \ - _l‘“ |
NN N 8D
K= N |
0 \ o | X P [l
100 NI |!l.‘gl _'IL ‘ LN '!IE \ _lk
| .\‘l | b LS T I | ! ‘ ¢ B ‘\“ |
e ‘"!;ﬁi!’ NO—N N
N N ‘,‘, N ,_E'..!; —‘,.’
N “EE | N kt‘ =1\
10 —m-5IL=5.0 CO N _L‘ - i | "‘ _’h‘ _’ ‘
—m-SIL =5.5 | —1 | | | Y —7 | ||
—m-SIL=6.0 o I | I ' B Fl L
—mSIL=65 || ' L : |
atire Blld
1 © Existing Building | |
0.01 0.1 1 10 Made 1 (T=0.2621 sec) Mode 4 (T=0.0942 sec)

Time [second]
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Maximum of response
............... accelerations are 13 times
amplified (6500-500 gals)
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DIEEICEY B E BRI DN D B

100 150
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200

[SIL : 7]
e Wooden houses with low
earthquake resistance are

more likely to lean or collapse.

e Wooden houses with a high
earthquake resistance may
lean.

® The majority of reinforced
concrete buildings with low
earthquake resistance will
collapse.

[SIL : 5§ WEAK]

e Many people are
frightened and feel the
need to hold onto
something stable.

e Dishes in cupboards
and items on
bookshelves may fall.

e Unsecured furniture
may move, and unstable
furniture may topple
over.
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0
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Case-03 (34.7% additional weight)

R AIEES (JL— o9 %)

) \5\% Case-01 Case-02 Case-03 Case-04
~——=<>< Floor
: ;\w % SIS T (sec) SIS T (sec) SIS T (sec) SIS T (sec)
:\,f* j: Roof 6.8 0.0941[2~1] 6.9 0.0995[1] 6.8 0.2129[1] 6.6 0.0718[1]
: " %M 5 6.6 0.2164[1] 6.9 0.0995[1] 6.6 0.2129[1] 6.5 0.0718[1]
. \_OZ(W . 4 6.4 0.2164[1] 6.7 0.0995[1] 6.4 0.2129[1] 6.4 0.0718[1]
TN 3 6.2 0.0941[2] 6.4 0.0995[1] 6.1 0.2129[1~2] 6.1 0.0725[1]
31" 2 5.7 0.0941[2] 6.0 0.0995[1] 5.7 0.0941[2~1] 5.7 0.0725[1]
3¢ 5K 1 | 5.2 0.0941[2] 52 ) 0.0995[1] 52 ) 0.0941[2~1] 52 ) 0.0725[1]
. Note: [*] showy the mode number whefe the floor shows the pedst responsive shakin avior.
X
. Floor Acceleration T (sec) Modal Analysis
BREOHKEE (gals)
Roof 6.6 1461.4 0.2621 Mode 1: T =0.2621 sec
5 6.4 1116.0 0.2621 Mode 2: T=0.2173 sec
4 6.2 909.70 0.2621 Mode 3: T =0.1870 sec
3 6.1 1831.4 0.0942 Mode 4: T =0.0942 sec
2 5.8 1303.3 0.0942
Hode (102621 se0 \ 1 5.2 )y 640.20 0.0942
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