RRIBEEOHE

(B4 FE]
(£XE :5602TH BEE: 5602TH] [BXEEXHAHS: RY—-YCAMKIAEL]

EERERMERRFEXESE (OL3XRERR)

[~V DHMEICRIT SEMERERMOERRER EZ20ORMB a2 iE ]

(1. s2oEm

ASBEOBIE, MUVIHMNBEICHNTRE2REERIRIDCETHD.

@ TEpMIYRERIM * | DERRERICHIT IREDBEIENRUAMBERZE UL ~ILIEREEDHBEEIC
K DRI FAEDE EXENED — DT 0 —DURKRE

@ TEpMHILRERIM | ZBAULIC/N\TOy ~FTJ0Y 0 NIRRT DEHORIMEBRIHERDEE

BNSFEPICEINA DOy FTOY D FORFRFZEBIDCEZREL TR, /N1Ov ~TJOY D
FOEIRICAIT T, MBOEMEOFRE] . [HILIHESHE] RO TETI)VEIOHHEET ) ZiHERSIC
BIITDTET, N0y ~TJOY D FTOFBZEREUCAB TOIHEZEEET D,

ZOREHIC. FILDRIEZERF (FUVIRSTSEH/A. NUVIPCEM) (UF. THVDRIEZEEE) &0
D, ) RUOF—AYv/\Y (& - HERESE | HAIE, MEFHA | WEIETA, REEEX—N—!
TUFREY - BHIVIZPUITE) WUF. TF-AIYv/NV] END, ) EHEUT, HEEN
ZIFRT D

HEXIREIC(E, BATEMUIIDERINOBISTER (REDIFREN) DREEBITONA (REERERSHY

\>%%\Eﬁ$%%\ﬁﬁﬁﬁﬁﬂ%)(MTF&ﬁ%u%wﬁﬁﬂﬁﬁjtmio)Egméo

J

/5 DU ‘\\

(1] EXE L IDORERS
FILOHNBIBAEGRICHEDZNE T, MEICKDIFESTEAL TCUN\D, 1999F Y v T 1Al
ETH17,000ANEDE®HEZL UIC. MULINREMEXTROMRZIIHBE L. IRETIE. HUVIERO
=B IRIIENIC D D 100K EDFEFIERIC REBEZRF L L. FBENRRICIHEALTND, TN
T1OORRIZE (5D DORERMOEERIN. MBhehEsx OREOMERICISLEEEH LW RMARAENT
VDO BARORERMA+HDICEASNTUVRWNRIRD®D D,

(2] EBBhRRERKIMOMEE

FILDHFE T, FEPIREDT D « LOH-EEBFICIEIREBSOIRASNTNDELIE R,
FILOEROEGZTD BOSVA VT3] EUTRASNILHICIE. BERTITNHN T DLLEEVEER
TNAMOSVRERME., SEIEHIDCENUBETHD.

LD TERASN TN IREZBOZ [ZHE INDZEE (FPS) THDIN, CNIFBIMNCHDIPETIE
IREEDUNSVEIISE L TNDEDD, BHEFTOY D —TLDEDORNEEIC (B SZNSBHZU), +
ILIDREBSDRIMEEICHNDEL, BICARY VT —)LihEO2 < DRI ZEREIL T DITHDE
L RERIMT ZF A TEDRME IV, SED L IDEHEIDREDRRISEA TNDIRREERHD
& BHERERMILS HVIEARICERT DDICEBIN LN THDIESZ D,

(3] KifiksEnDRBERE T DRY —Y DRER MM

A —=YTIE, 1905F DR IBAEIME, (ER TNRAEDS N\ REBSRM OB 2SS DIRE A
DEFEFE. HBEERBROFAEIISE, RERRICRIDLHADT CRES) DN\DZEELUTER,
20125 ME,. IV IHANENADRERXMBEIC DN TIREMZRIEL TCE TR0, HIREDRBNEFE
IDCENERB TS,

F2. 201 5FEOBEREICRNTE, RIiBIDOEHORENETSNT\D, CNEDREERT
DIFERRICE DTSN REBSKMDBERDSBIRL L. ASHICHV CREFRDIORZRERI D.

(4] BifTEERNMNERTYR

B mERTZ NV IICEFEIDCHICE. T2 RIUERTIRTHD.
@ RiiBeEnDRBERIRT DIIEEIRE L, BB TOTSACSBHNSER IO —EREIT D E,
@ BWHERERMZERL, BAMZERLULCLET. CNEZBE TS IRMEDERMEERTIDCLE

@(C%%&ﬁi%@%ﬂm‘ﬁ'}ﬂ) o /



3

)

Phase I : THERNBOWRERUOATHEICSNTG D IV IASHELEDET

[(FHEARBDEAE)

c FEEFZTOWMEARBIC DT, MULIAEME EBRBRIBETL. SEEDHERBDRAEBDIZHDIENEET D,

s HERBICIE, /N7 Ow FTJO0Y P FORRICAITT MBEHEDRTES « HUVIRBHE RO TETIVEDOHRST] &8
oLz,
X EERDIDORBE. HETOTSADMA Y EDBEDQ) MEREHFE] ([CBNIT D EERD,

s MIVDRIEEBENROF—AY /NI EHB U T, LEEOTHEARBZHEICHEFHAE,

 FEEOBEICRNT, BHEREOTHETOT S LADNA Y EETDRELTRD. SEEDOTHEICRNTEINSDIRTY L&
ERICBRERZTOIZ,

(@)Wﬁ%g BB -RA) . @ TEE-1BET . O IRETFE) . @ IBEEE) . © ML . © MEHSE] . @ Mg - Z
&

'{Eiggﬁﬁ%*fii FMICBWTEERKIMT CTHD [REEE | OXBRIBICRITDMEETAEER LIZ.

SESEDET

s FILOARY D=0 (MUORERS. AFEHR, EFEEHESNES) ZalU T, MEREMBD0EEET o2

- BITEMHDIHER RS IC DU\ TEEFARICEEET O IZ,
Phasell : JE— FCKDEMEERHEDEEEDFISE2 BHEIICEFEL TN, [HS5E2868ICFKEELE THLD -
PARHE] ICKD, BHIOESBEEIRREEHS. THEEBEITDCENBTIIBRNEHEURE, 88, UE— FTHEBEDRLIEE LD
BDDICER UICTHEERN ZHESINTES IDEN Ui, Fe. tHEZDEDDRENZNDE., ZDIHEERD D « — R/ \w IHE()
e, ABEOBRBIREEDENDDIC, 1 RV T —)VIRREOSUtcUSTEICSHINVETZVVE TRILD « Y PRIERS KBRS
WM ZEELIS, HERA DBUENRE 2381 OBRROIBHOEEIRNTOERIL) PICED6ROBEEMONBROMSEE L
TUVERENZ, Fe. REDE., BRBICKLD. RFRTOEXDIRDED DEERORERBZZESONT Y FCNZ, /N0y ~7
OY P ~CAITTOREEE. PENBRERSIBIC DT, ZN2NOIHEHS. EBICERRBRCERENZENE, SHNIEENSE
MBLUCEEHECI T —(CSHUEEENSEANBERETOY T CDONTOBNENHEEERTRY. SONEBIBMEERFEX
T, FESEEODHEEBEHERZBBILE [F—AYv/\USBTEE] SBRAB. BHULESVENSED TN TEET D,
MTRIC TRILD « YU PRINERS KEBRIME OSNEERI.

BIXEd @ TEEHERERE LA RS REMIL

BHAZ Sl =X IS

RRIERRE BTHE BERR

BAREESHs JREE J0O—

A RIVT=)VIRKRE HZHZ Dr. Fatih Sutcu (O 75«2« v Fa)

WTUFR Y Z0H BXRGESE (REESHEIsR) . BRE®HN

FIMEER T XM BER. Taner ATICI (9=RJL « P +»Ya) , Country Manager

MFAhER PLEBRIAEETonguc BINER (EXRJIV « kYD F2) Chief

NEDPT v O Il 3R, TolgaOnal, (FILA A F)L) Project Coordinator

Y=Y I—RL—Y3a VK BEF E5153IEER

RS —YCAMME D HMTRE « B E—H
Phasell : fHEEREME. RILD « V1 PARERES &R RGBS EROIRT

 REEDIEICRHESEDIHEICAIT T, THERNBSEEZR URITUIZ,

cFIZ. N0y FTJOY D FDEBETERIBT BIEHIC. HETHERRBREERIIL., /\rDwv ~TJ0OY D FORIRICEITZ
B ZET o2,

s HEEREDETIZEREZ CHABADIT DASEICREIT I T—ICAIZERET 2.
PhaselV : B& « tHEBRDILHRE

s BIRBEOENOFHBEHE GRRIEASR - BHASRE) VREMESERE (TJUFR LY IIEIPTyvoOFH) HsBLEE
FT—EFELT. HERRERUSEBD/NAOy tT7OY 0 ~OEMEICEET DRES - REMEERET D,

« BB THERBRERS —VIR—AR—IDTUR =2 E& U THBRETD,

s HESNEB EIE. SNSEHEEE U T M RERMICRETD ./ D/N\DDEREET IR E, BRI ERGHNICERT D,

s LD TORERZMBBEDAIRR Y FD—DESEERLITD,

GERFRBNEA. REHERSE. REHS. BGERTE. BRatt. FESK. BERHSBHEISD)

M




4, EHEAG]

R —YCAM (Fh) ®RHEIEWSHZF) . [RY—YCAM (%) BEFRERSZES . XY —YCAM
(¥ RETABD) . [ (B RY—VHEHIRA « [RY—YI-—RL—Y3Y (K J . RURS—-YC
AM (BR) BI&EKRZ, BERRCTHREUIL,

5 BT« Y PRIMEBEREEERIMA (2023F35108 (&

EtxfE/FEBEniTEEERLEERZ /07 T4
Fva - P PRHEEREAERKEES

HiS: 2023fF3FE1 08 (&) 16:00--17:40 (% BARED

=18 UE—KFCZTHE

T EIiEE. ZY—YCAM (i)

FHRSE: H&EE

Hde: AF—WCAM

KR FRIFL aARE

L1 &7 o] e

A —WCANE RS - S HEERRR

1600 | 16005 | 58 i ks SSER SE 5
+ TENETRE =
1608 | viE | 3 R Lfﬁﬁg?:gﬁm

D Calils Betew (AT — FIERx WS

L [ e et ki3 - U PERED &
bl Bl 3 VUTEREOREH {RAVT_ALIHAT THITH B85

BEE Al WTHE
1055 | 1rss | e B A e T ER TSRS [F&] A F—roanil/ A7 — &8 BT R
RiTEM °F A&

A WA RS - e SRR

1728 | 1740 | 28 i WTER +E A

BRSSP -

BEITEN - FEERERRERES &5 EEsRWL

#BEAT BLEE HE

EETELT BHAT SN 16:20&0 I #EEh2T,
SxaElREe FEESE Fn—

ARAFF-LIHET TETFEH BMIE DrFatihSutcu (FaF4 R AvFz)

#FUFRE> EHEIEREE (RRERRLTIAR) | R B

HERETESE FEEISEE . Taner ATICI 930l « FReifz) | CountyManagar
EREEE A ERTER | PEE FUEE . Tonfuc BINER (E'3 4 k¥ #¥2)  Chiof
NEaFF»o#E TNE . TolgaOnal (A F#+I) Project Coordinator

AF—wa—Fl—i i EFEAESIEE s16: 16sulmsntT,
AX—YCAMIE SEAMOEN . 8 K




6. SENR

OB RUMED MFISEE UEIBE RERME DL |

(B8 FILIDBEHHHESSED ~LIDBEREMEZICH LT, BHRRRORKIEIEICET 32
RIDEEDD, I, RERMEEDEEN— D ThIRMENTERYT BLDCRMENEREDDT &
NCED, THERMEETLEI AT EILED, MUIABMOBRICESEND, DARBDLGEOERRNESE
3.,
(%) L DER CHHRREDEIEIC DU\ TR TS SRERITEMEZ BT ET, BHERED
HERERITDEENSSICAZ, BLLALD FLIARGED ~)LIHAEICHT 2 REEROBE DT
hBIEERS,

OXRNRUMRQ I\ 0Oy ~TJOY D FOERRICATIZRENDD ]

(AR HEXYRBIC, EirgaUNDEIDOEEER (REDIFRED) DREESITONA (REIE
BIRSENFE. BERTE. BRSNS 230, HERBIC/NAOy rTJOY TV FOFRERER
ERABESHDCET, N Oy FTJOY D FOEFMEKZE CIEODIRDAEFND, [THEFEPIC
BB I DFEND/N\A Oy hTOY T D LOEREEICAITE, BEMDET D,

(MR BARHHEREOFEOBUMZIEEITSCENTE. BRRHTIICHOERIPRIMNEET D
CENTED, N0y ~TOY D OSBRIV IR MEETZE U TRED U IDRBEAMICHIT D
REEZORRATIENPREIESND.




7. RERMTMED 7 ODRAU b

Overview / Principles

~ i - B - B~

Rule

~BiE - {851

N

B.I.S. device.
~RE&E~

- N Technique

Increase \ngﬁggg-l-ﬁm'u
value and

spread
~{ifil - TRk~

onstruction

8.FHERERARS A ($hHr)

Lecture D:THREOBE (WithRE—YDREOIMYEH)]
RA—YDREZIRMERE

STARTS Seismic-Isolation Buildings

/\0)25&0)*6‘}

earthquake

. § Earthquak

mRREE

Before Aftes

earthquake

§ Grear East Jap l)

(8) Suspended-floor seismic isolation

* This patented construction method exclusive to
STARTS enables construction of seismic-isolated
buildings even on relatively small or narrow lots,

* Clearance from the building to the property line
Base seismic isolation —1m or more
Capital seismic isolation — About 60cm

4

Maximizing effective use of the plot
¢ Dramatic reduction in cost for the base part

+ Fire-resistant jacket is required

Crone-sestion draving

Apartment Apartmeat
Apartment Aputment
Apartient Apaitaat
Apartment Aputment
Apartment Apartment
Apartmet Apartmeat
Apartment Apartment
Apartient Apaitaat
Apartnent Apaitaet

Pit
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t+echnology
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(2) High-floor seismic isolation
Ll
wr | B
* This patented construction method is available ]
exclusively from STARTS, ]
1
* The first-floor level of the building is placed 1
higher than the ground surface. un Vo
—Excavation is minimized, H u f
—Cost of subsequent construction phases is reduced. "‘ f
| L
* The first floor is set higher than the road level. : — >
—Privacy is protected. ! e

EREEMLRELTRE
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Timber lightweight bulldmg

— cylindrical rubber — oil dampers
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Concrete foundation ﬁ
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5. !elsu‘uc !!servauon mn Sewsmic-1solation Buildings

5.4 Measured Seismic Observations it flowr 22101
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istribution and records of STA seismic-isolation buildings .

Records from 70 locations
(displacement ranging from 10mm to 85mm)

i = 5 -
o ) @ [
on 40-~5%n  60~79am B0mm~
Displacement > Major =
g . a0

= az e
Maximum displacement of buildings in each location nawss

Minor

EEME—REYOHE) R VEHIEIL (ARL)
® SRS
Comparison of earthquake risks

Seismic Isolated
RC 10 floors (SI)

" 0,000000 >
50,000,000

RC 10 floors (FB]

Scale

Hypothesized construction costs

540,000,000

Coat of sefsmic isofbion r il
50,000,000 0

Difference in building casts

Costofrepairsto building] 45,400,000 | 5f40°-°°° [P (=] 473,350,000
S %)
Estimated rent 49,068,&00/year 46,632,000/year
Loss of rental income atter 0 D‘f?::‘l; ;":""f:"‘z;"" A46,632,000

! ? after cartbquake |
emraion vk 0% 0/year vasn 14,663,000/ year
Remaining period 10 0 A 46,632,000

e 1 b

Total ifference i rental infome,
Rt 45,400,000 w:@f\nlﬁﬁ,ﬁltooﬂ

Difference 105,914,000

The -!v miage of seismic base isolation is long term retention of income and it
t0 be & risk mitigating measure considering the disaster risks of
Inge—lnln earthquakes.

*Decrease in occupancy rate after carihquake is not inchided  aume ™

3.11DMMED LR

4 @SRTS

Records from the earthquake of March 11, 2011

Note: The performance of seismic isolation was confirmed in the
carthquake of March 11,2011, which regi d intensity of 5+
Japanese scale.

ding to

Records of movement in buildings: Data were gathered from 70 buildings.

Orbiter record from the Great East Japan Earthquake of March 11.2011)

2011311 KFEHeRIFOH A EROER

43 rhward
man orthwar i i

isplacement

[ S . s
35mm eastward
1)Tracer 2) The scratches on the plate records 4 ot
the path of buildings'displacement L '
L ==
F4 e
Y

RE-HIE-MEDMRELLE

@SR

Performance comparisonof fixed based, vibration-controlled, and
seismically-isolated structures (damage to buildings and acceleration)

Seismically-isolated structure results in 0.13 (1/8) of the
shaking (acceleration) compared to a fixed base structure

A earthquake witl intensity of S-lower _ An eanbuake with iuteasity of S-lower
(100gal) atthe surface causes intensity {100gal) at the surface canses intensity
of &-lower (280gal) on the * floor. of é-lower (450gal) en the 9 floor.

| [bmsticn-control srucnee (1 buidings) | [ Fined basedatmuature (13 buidngs)

An eartbauake wilh iensity of S-lower
(100gal) atthe surface as imeasity of 4
(60gal) on the 0% o

Seismically-isolaled structure (16 buklngs)

]

Fie
Fine

R A Y
R——.

Frm—r—
The value at the 99-floor level is
abour 4.5 times the average value
at the surface.

Acesleratin s

The value at the ¥-floor level
is about 0.6 dmes the average
wvalue af the surface.

The value at the ¥*-floor level is
about 2 § times the average value
ar the surface.

BIREREZEL-EETOD I

STARTS seismic isolation also withstands
earthquakes accompanied by soil liquefaction

@SURTS
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!!ompare 0% eartEquaEe-remstant structure ,

vibration-controlled and seismic-isolation structures

@SR

Earthquake-resistant Vibration-controlled Seismic-isolation
structures structures structures
Vibration control device|
o
Seismic

isolation

device

e n

Absorb the vibrations of
an earthquake,
mitigating its
transmission to the
building.

-
- Three types of buildings to suit the design requirements g
ey

The strength and
toughness of the

building itself resists
earthquakes

Vibration control
device s between the
pillars, which dampen
earthquakes

BEEREICLHRBRLMBOEN S DLLE

E— e
1rrerences i shaking o eart qua e-resistant

REKE (FSP)BE

- @SURTS
Seismic-Isolation (Friction Pendulum System: SSB)

Friction Pendulum System (F.P.S.)

- Friction pendulum system type
seismic isolation devices use I
material with the same curvatu
surroundings to provide the seis
isolation function

= Thesliding beacing in the friction
“endulum systemssunsalong the radius
- “of gyration'of the curvedsurface;
meaning they have longer cycles than

the laminated rubbertype ones.

* Consistent quality is ensured through
the use of components made from steel
material only,

@ SRS
Seismic-isolation buildings

Maintenance space
I 1000mm clear height

620mm  gap ‘\L
Eoundle\'el I

..... =€

|
| L‘F‘E‘Ll
I
b
| Retaining wall

Seismic isolator
device

A seismic-isolation structure has a seismic isolation device to
isolate the building from the ground, and absorb the vibrations e
of an earthquake, mitigating its transmission to the building. =

Foundation (reinforced concreate)

i

BE R (RELME)

@SURIS
Selsmic-Isolation Buildi R Buildi (f Tube)

|Seismic Isolated Building |
2 o

IRegular Buildingl

YD

A4 4TI TEA TS EAXRE NBORH
e @ (Sroteet | nes

’201 1 Great East Japan Earthquake (Seismic Isolated Hospital )
Search E#M+FHMMK  RM" (Record of the initial response to the East Japan Great Earthquake)
http://www.youtube.com/watch?v=Pc1ZO7YwcWe

@ 1995 Kobe Earthquake (Regular Fixed-base store)
Search " BRMAREK 2 E= MR (Great Hanshin'Kobe Earthquake 1995 - CCTV Footage)

http://www.youtube.com/watch?v=XGcVP8QDZUs

1 &

i

REMGRERE (RRILREET L)

@SARTS
Main seismic isolation members (2/4)

o O x 0O

Laterally soft, yet vertically hard,
allowing it to support buildings.

However, laminated natural rubber
does not have damping capacity

Combination with dampers
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‘Why seismic isolation devices mitigate earthquakes

M

single-degree-of-freedom system (SDOF)

(smgle-story building)

W

single-degree-of-freedom system
(seismic 1solated building)

isolation layer

the nanural period of the single-degree-of-freedom system

natural period becomes longer, the heavier the building

K stiffness

and lower its stiffness

' M4

!

T Kd
—— Mz L Ké

| K3

P g L K
. e

i wi L K2
s K1

multi-degree-of-freedom system (MDOF)

(four-story buildimg)

In seismic isolated buildings, the sofiness and low

[}
=

stiffiess of laminated rubber extends the namal perioddasnn

RERYOBERTO—
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Overview of the building

[ Cross section of the building]

| T
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- | _.| - -

r‘. N w [l w .

( BB RO .
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alculating

€ eccentricy

actor

Adj

Preventing torsion in the isolation layer.

usting the device diameter so that the eccentricity factor

i i r is less than 0.03
[ P T
Fama iy Sen cox
i | e e | sty
_—Tx - T | The tangent periad, damper amount and
man | v o o S eccentricity factor all fall
e | X s e T within the required standards
om0 | ¥ 1 s wen
ERE s i )
) | ¥ e o
e o s e
e 56 [ o |dampﬁum\|m = 00441
W | X | =0 [T =) rongentperiod — 7r= 5.1
oenene) [ ¥] _m i o e
e
13000 X ¥
O x % x X
x
O % %X KX

i

BERBREZMTHEEENBDTHDMN-2

e

54T)

SCCBlaration ooy displacement

Ma + Cv + Kd = —May =] ¥

inartia  damping structural earthauake
force  resstance accelaration

_‘V"ll\“\.ﬂh’

N

soegparca

ERANOEE

s,L',‘—y‘A \
il ST} — 507 )i . Y

7
s [ W27 i
., 7 T e

g staceelacation tureg se i motsn

Spoctratace

[\J‘\_nl

~ N%:

[responses reduce by damping.

flasr

~

=

Ed

B e
alculating the tangent perio

Tangent period : The period calculated from the second stiffness of the isolation layer.

This is the maximum period of the building.

The relationship between the target period, Tr, and second stiffness, Kd

m : Building weight (ton)

T':Q"J; see) (1) ' Second stifness (KN/im)

LRB(lead rubber bearing) +

Stiffness K Period T
High  —  Short
Low — Long

BSL(ball-point slider)

[Bsa00r

assf

wigy 207150

3 I

[Errmnm

LRB

The relationship between shear force and displacement

The relationship betwe

=Post-elastic / second stiffness of the isolation layer is determined

by the second stiffness (Kd) of the LRB

BHADBERARINLDLE

!omparllng response spectra -

0550

05500

0,450

0,400

0350

0,300

0250

Spectral Acceleration (g)

0,150
0,100
0,050

0,000

o C]
AFRE B o)
BSL

en shear force and displacement
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=
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What is the input ground motion for design

Seismic vibration data is used to carry out time-history response analysis
on a seismic isolated building.

Seismic date includes seismic vibrations predesignated by codes in
different countries, and assumed seismic vibrations at the site of
construction (site specific). Below is a conceptual diagram showing the
transmission of input ground motion.

Secondary  Primary
wave wave

Englneering bedrock

N\

o

%
Tectonic plate '

Seismic waves created by motion
along a fault

EEE

FOSATIT DFERE

BAABCALEANRBOBE
I

Procedures for the structural design of seismic isolated buildings

@SR

FL

o 1500 3000 4500 G000 TS00 9000 " SO0 Mo e o 0 s 03 045
AR it FAE AR R B

shear force coefficient

Graph: Maximum shear force respanse coefficient of
actual building (nine-story RC building)

R ZI IS E R [ REREEDINE]

@SR @SR
Verifying the response value and design criteria Time-history analysis [response of seismic-isolation structures]
Lower boundary/ [Relative displacement] Below is the energy time-history response of various members in an example building.
Soft standard Input energy —— Strain energy —— LRBenergy
o .
5 e ~ BSLenergy ——— RDT energy
: 1 i 40000
B " |-
& I, b | { l 35000
= e = — 30000 Input energy
3 " I | i 25000
: Jt _‘J: T 2 20000 /
1 20 ] Energy absorbed by the isolation layer
. = 15000 & 1@ seration oy
@ woow w0 W % @ W o w ow w s T
Relative displacement {cm) Relative displacement {cm) Redative displacement fom] 10000 o~ —1
e 5000
Generally higher the softer the device. 0
However, acceleration may be higher in hard devices depending on the 0 50 100 150 200 250
natural period of the isolation layer. Time(sec)
etk motsoen i1 Exrthauata metions i
- e o e o Tarew o ettt o notfcsion
o twtmakemotezin A~ Stzwaven = newme e o StowaneTs — e
mtification-R

Lecture®: T#FEE- iR

R ERF R ZEFTONER

2. ltems for Inspection m Seismic-1solation Buildings
(Points to pay attention to during planning and design)

2.3 Pointsto Pay Attention to During Equipment Planning

Consideration of piping
+ Is clearance between the piping and structures secured?
+ Is clearance between different sets of piping secured?

+ Are the positions of flexible couplings appropriately planned? -
« Is piping pl; don the p of damage tol, learly marked in the b3
design documents? P

RERHM D RIRIEE

2. ltems for Inspection m Seismic-1solated Buildings
(Functions to be inspected and inspection items)
24 I ion of Seismic-isolation C

Bearings
Bearings reduce the seismic force acting on a building by supporting its weight while
displacing it m the horizontal direction.

(Inspection items] App steel pats for i
RC pedestals, displ. andp covers

Laminated-rubber Bearings
-
bid

Measure horizontal displacement
using a laser gauge.
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2. ltems !or Inspection m !‘elsmlc-isola(ed Buildings

(Essential points during planning and design)

Seismic-isolated

Consideration of locations where damage and residual deformation is tolerated
* Do locations where damage is tolerated pose an obstacle to the safety and function of the building?

+ Are locations where damage is tolerated clearly specified in the design documents?

+ Is the maximum residual defc after severe or i i

* Do the design details match up with the tolerance for residual deformation?

have the d clearly specified the locati d
in the design di ? Are these d to be safe?

(These items must be confirmed during inspection.)

If damage is
degree of

REIXZAN LIV T/ PDOHEHRE-1

!. E l_, Damage lo! olation Expansion Zones

4.1 ilding C1

d Damage to E ion Joints

Pay attention to the levels of external structures.

Tile damage
Damage to leading from buckling upward

metal piece

Non-seismic-
Isolation

Shding jomt(2)

Damage to exterior floor joint
e

Sliding joint(1)

AE—YDREEYRIR(FEBEHAD

!. !‘TART!'!nspecuon o! !elsmlc-xso!atcd Buildings

(Semi-automated Measurement)

3 Ha
31 LRE

32 BSL

-k woimn | T v
33 7'[75)@‘51‘“!!:&0‘.Am
TR o &
.= ﬂ =
wimerime Wauxn

REIFRAN AT/ OMERE-2

4. Ean!qua!c Damage to !elsmic-lsolauon Expansion Zones

4.2 Improvinga FloorE ion Secti

<After improvement >

Finishing of the external level is lowered
about the thickness of a board.

ik sus PL-3
Horizontakinitgllat /_ i) '/
orizontal lation F ‘ =¥
¥ A s

SUS HL l’L—JDnJ-J

Meéasures against bk od
residual diSplacemenf

A

SUS PV:LJ

<Before improvement>

Seismic
lated

Fixed ground

Sliding type joint
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An Introduction to Bridgestone’s Practice of
Seismic Isolation Bearings in Turkey

Seismic Isolation and Vibration Control Products Development Department
Bridgestone Corporation

1. A Study of Sl system design for
Turkish residential buildings

)7 7
March. 16h, 2023 ZBRIDGESTONE DBRIDGESTONE
Soluionsfor your fourney Solutions oryour journey
Ad ation of design of ic isolation system
~following Turkish code~
& Bridgestone R&D Activities with Academia in Turkey
Project Topics Partners outcome
” T TOV Tocheioa gt Turkish uak ion & Bridgestone Corporation Joint Project
vap ) AFeasibility Study on the Use of Seismic Isolation Systems
st Istanbul Technical University Conference (17WCSI, 6ICEES)

for Residential Buildings in Turkey (2018-2019)

2. Performance Comparison of High-Damping Rubber Middle East Techrical " METUEERI Technical roport

Conference (1BWCS, 17WCS))

Modelling Approaches (2018-2020) Istanbul Technical Universty

15F Residental builing

ZRIDGESTONE

Performance modification J factors for effective stiffness and damping ratio of HDR

-
Compound Effective stiffness Ky Equiv. damp. ratio H,,
Upper bound 152 094
]
sroag * X04s
Lower bound 090 090
Upper bound 145 094
Hardt material - X0.6R
for 10, 15F buid Lower bound 090 090
—_—
Hysteresis curves of numerical model in the case of nominal, upper, and lower bound
* Deformation History Integral type (DHI) model for HDR: developed by Bridgestone .

Lower bound Nominal Upper bound

An example of hysteresis curves of HDR — X0.6R at nominal, lower, and upper bound

BRIDGESTONE

v Real residential buildings were selected from database of TDV
+ Construction period is 2000-2015
' Most of them are from urban renewal projects.

10F 15F

Construction period 2000-2015

Construction material Reinforced Concrete

Structural system Frame & Frame + Shear wall

Number of story 5 10 15

Seismic weight 16789 kN 58582 kN 88926 kN
ZRIDGESTONE

Design Target
Items Seismic level __Isolator prop. Target
Base share Vb/W. 475yrs.(DBE) Upper b <20%:
Isolator disp. 2475yrs.(MCE) Lower b, =270% and satisfy UPD
“NOTE: UPD= Uiimate Property Diagram Do not comply to Turkish code
—
Analysis results
Build.type Dist.(km) VBIW (%) Max.disp.(cm)
0 2125 4959
o 2 974 254
0 18.27 4912
10F
25 897 25.95
10 17.18 47.31
15F
25 9.38 297

ZRIDGESTONE

1. A Study of Sl system design for Turkish residential buildings

- Activity in Turkey: Joint research with Turkish Expert

Meetings/ Lectures, and Joint

¥ Study on new Turkish seismic design code
¥ Information exchange of recent topics in both countries
v Discussion on Future direction of SI technologies

in Turkey and Japan

Prof. EM. Dr. Mustafa Erdik
(Bogazici University)

« Target fault
- Site distance from fault
- Site class (Soil condition)

+ North Anatolian Fault
:10 and 25 km (site 1, and 2)
:C (very dense soil and soft rock)

Site Class: ZC-10, -25: RP=2475 years

20
s
Civ MCE(DD-1) ok
-
B
] — s
%0
Zas
s
Fos
Fo
a0
G 7 : .
(Cited from Wikipedia) Period (5
Location Distance | Siin(g)
(km) 2475 yrs.: MCE (DD1) 475 yrs.: DBE (DD2)
10 0.854 0.503
Site 2 25 0612 0.353
ZRIDGESTONE
=
9
8
T
6
5
v 4
E
2 3
2
1
0
. r—
N aov
0.00 0.10 0.20 030 0.40
Acceleration (g)
Maximum floor response acceleration of o

10 Storey building at 10km dist. under MCE,
1995 Kobe (Takatori)

Orbit of gravity center and hysteresis loop of an
element isolator of 10 Storey building at 25km
dist. under MCE

BRIDGESTONE



# Stability check of isolators at Dy, with UPD (1S022762)

‘Specimen #1

soecimen ]|

o0

oo 2610
«oGLiow ZC-10
7025

B

dom

om0

Fig. 13. Relationship of 0./ 05/, 2nd 175; under MCE for cach building

Test Conditions: protocols

Full Scale Isolator

Test

- Based on test protocol specified in Turkish Building Code 2018

# Test specimen and test machine

HDR-®1000, compound:X0.6R
Thicker rubber for low compressive stress

seons

[

1=

Biaxial Testing System (BATS) in NCREE,
Tainan testing center, Taiwan
-

+ Definition of prototype testing condition

SuD=Su/T

ST,/ T

+at MCE (DD-1) level
DBE (DD-2) level

* Syt Assumed by Bridgestone from project
information during 2017-2018

anmwcesrone IR

Ty period at DBE, T, period at MCE

# Compression and shear test:

BRIDGESTONE

+/-Dp, Dy under G+0.5Q, 1.2G+0.5Q+E

D test#8,9  [0= 6.3VPa, 5=+/-128mm, T=1.9s), [0=6.3MPa, 5=+/- 490mm, T=3.55]
1464160 50BN 1805, .
@ test# 12,13 [o=146MPa, 5=+/-128mm, T=1.95], [0=6.3MPa, 5=+ 490mm, T=3.55]
— e e T e i
0250, 32mm 3 T t.9sec Case#8,9| G+0.50 . Case #12, 13 12G+0.5Q+E
0500, 64mm 3 % 1950 -
G+05Q 4,940kN 2 s
1,000, 128mm 3 T, 1050 H
1000, 490mm B T 2000 o
025D, 3mm 3 T 1.05e0 % Jar 3 s W
0500, 6tmm 3 T 1950 7 o0 241%
126405Q%E,  11.460kN
1,000, 128mm 3 T 1950 00 500
1.000, 490mm, 3 W 35500 a0 200 0 20 a0 w0 a0 20 o a0 a0 o
0250, 32mm 3 ™ = Shear displacement (mm) Shear displacement (mm)
0500, 64mm 3 % 1050
086 +E, 9500k
gy D 3 T ez Test# | cydle | Kol [Keffave | Heq [Heqve] [ Testd | cycle | WKofi [Keffave| Heq [Hograve
1.00D,, 490mm 3 W 3ssec [t T 2601 o2 025 T T 2w T o [ 222 ] 1om
3 7
B o050 s 10D Siomm s . Py = o oo v [z ar oo oo oo
Grosa 4340 100Dy, 1a1mm 10 W 3550 ey
| T o o
126+Q+E, 12090 100Dy stomm 2 - 108sec) 5 o T
B 13
== e e = I I = - et oies
upit i 1omm 1,000, s40mm "2 - 108sec)

@ Conclusions of the R&D project

The results demonstrated the effectiveness of the Sl system for all
building at both locations.

The differences in the seismic response of structures by other type
of Sl devices were not significant.

Full scale HDR was mar and dy tested
according to test protocol specified in TBSC2018. Test results
indicated adequacy of isolator design and sufficient performance.

The applicability of SI system with HDR for residential buildings in
Turkey was indicated.

ZRIDGESTONE -

2. Design and testing of seismic isolation bearings

ZRIDGESTONE -

Noturl period 7
Outer (inner) dia. 1000 (25) (mm)
Loading conditions
Unit rubber thks.(mm) 9.7(mm)
TAG + 160 B0BMN T28mm

Shim plate thks. (mm) a4

Vertical F Comp. 60(MN), Tens. 8(MN 04050 494N 141mm
Number of rlayers 21 ortical Foree omp. 60(MN), Tens. 8(MN) 126 405Q+E,  T.4MN/0.217MN 480mm (241%)
Total abber height (mm) 2057 Horizontal Force | +-3.9 (MN) 126+ Q5 Fy 12.1MNI 0.861MN S (265%)
First s.factor S 251 Horizontal Stroke +/-1200 (mm) 09W + E, 9.50MN/-1.73MN
Second s.faclor S, 491 Horizontal Velocity | +-1.0 (ms)

RIDGESTONE
 Ultimate property test: +/-Dy, under G+0.5Q, 1.2G+0.5Q+E, Uplift 10mm

60 1500

1o [[Bonch marktest_] oo |[57050 5
2 w0 z

t, A i
H e e ¢
200 3 .
& o=7.2MPa, y=+/- 100% 5 % V .

0o f-0.33Hz, sine, cycled3 1000 265%

30 200 100 0 100 200 300

Shear displacement (mim)

40 20 0 200 40 600

Shear displacement (mm)

126+Q+E, Dy

Uplift 10mm, Dy,

Shear force (k)

265%
20 265%
1000
R w0 6w S0 2w 0 20 w0 oo
Shear displacement () Shear dispacement m)
BRIDGESTONE
2. Design and testing of seismic isolation bearings
# Design flow of SI Building in Japan (certification system)
Isolator Manufacturer
Type tests for new S device Design plan
Various characteristics tests
Review by 3 inspection body 5
“Type test confirmation 8
ooy suvey -»[Selectionof st device ] 3
Sl device certiication™1 3
1 Detailed design 5
Certiication of S| bearing
by MLIT'2
B LR e Expert Design Review,
Production of Sl bearing |+~ ")
5
Start of Construction g
Production Test | Delivery ]
100% Testing 3
1 accordin "
*2 MLIT: Ministry of Land, Infrasiruciur, Informaion, and Transportation T



# Design flow of Sl Building in Turkey (Proto type testing system)

Tests for Sl device Design plan

Various characteristcs tests
Technical data and properties of S device
Selection of SI device
Detailed design

Expert Design Review

4 Large scale testing machine for full scale isolator (for production test and R&D)
- Bridgestone 5
e

# Type test in categorized by full scale and scaled model in Bridgestone

0000kN compression and shear testing machine (Quasi-static)
Technical data 7

4

Full scale testing
Loading conditions:

Scaled-model testing

<Compressive Loading Capacity>
+ Vertical Load : +50MN/ -10MN
« Displacement Capacity: +1000mm

=0.005~0.02Hz

Quasi-static  :
: ®600~>1800mm

Specimen

Dynamic

:=0.1~1.0Hz
Specimen

: ©160~®400mm

<Horizontal Loading Capacity>
+ Shear Load : +-10MN
« Displacement Capacity: +/-1500mm

2. Measurement item:

Nominal performance

Ultimate property (including uplift)
Shear strain dependence
Compressive stress dependence

Nominal performance
Ulimate property
Shear strain dependence
Compressive stress dependence
Repeated loading

Frequency dependence D
[+ Temperature dependence |
+ Aging, Creep

Structural design

Vertical Actuator

Proto Type Testing

Production of Sl bearing

Production Test

100% Testing

Correction factor for quasi-
static to dynamic cond.

Test Specimen

Horizontal Actuator

Construction

anmcesrone IR BRIDGESTONE BRIDGESTONE
4 Dynamic testing machine for scaled model isolators (®150~400)
Bridgestone 1000kN an 2000kN dynamic testing machine ( for scaled model test)  Ultimate properties - Buckling and Breaking
I [ Vertical Actuator 4 Shear strain dependence ‘ »
Load Cell <Compressive Loading Capacity> 30 . ,
«  Vertical Load: +1000kN / -300kN
- Displacement Capacity: +/-100mm 25 10 BiHinear fnodel
+ Maximum Velocity: 31.4 mmisec g g
NQ)  HorzontalActuator 28 2 £ os § bucking point
<Horizontal Loading Capacity> Ly Z P=P, 3
hear load: +/- 300kN g :\E/ 15 5 2
« Displacement Capacity: +-300mm 25 H
-+ Maximum Velocity: 628 mm/sec i Lo i Q@ ° shear displacement X
Displacement S 4 0
Indicator (sensor) 3 3 ° Buckling
00 s 3
0 05 10 15 20 25 30 S 20 0 00w oz a0 3
Shear Stean 7 (-) % breaking poin
Vertical Actuator <Compressive Loading Capacity> Shear Strain 7 (-) < Mpat
Vertical Load: +2000kN - y .- g
Displacomant Gapadiy: +-300mem Non-linear relationship of shear Hysteresis curve and bi-linear model ]
Maximum Velocity: 13.8 mmisec properties and shear strain of HDR of HDR 3
" Loading G Horizontal Displacement X
<Horizontal Loading Capacity> . . .
41000k, +240mm - Horizontal Actuator | Shear load: +- 1000kN An example of shear strain dependence test of high-damping rubber bearings Ultimate Property Diagram (UPD! I — X
’ Displacement Capacity: +/-240mm perty Diagram (UPD) Breakin
Maximum Velocity: 1200 mm/sec '9 =

ZRIDGESTONE -

ZBRIDGESTONE ZRIDGESTONE

# Aging — Heat accelerated aging test ~ * l’—":cq){aj

&,

# Behavior of seismic isolation bearing under uplift loading
Ex)85°Cx33days = 96.dyrs. for HOR-X06R

Rubber rupture
27.6yrs. for NRB-G4 . Rubber rupture
i Tensile breaking
H X
2| enste oo
8| stressay,
s
= G corresponding to G i
: > s Appendix
High Damping Rubber Natural Rubber - = &=1% Tensie strain ¢,
20 | Bearing : HDRX0.6R 0| e G0 Tensile test under offset-shear strain e

Practice in Japan

= S
z z
g £ « Micro voids generate under excessive tensile load (Tensile yield strength of rubber)
£ E
& . H - + Allowable tensile stress (=yield stress) s defined by type test results
i [ « Maximum tensile yield stress (max. 1.0 MPa (N/mmz))
® —Afer aging LI —After aging
o 96.4yrs equ. “ 28yraeqe. Practice in other countries (Turkey, USA, etc)

60 40 20 0 20 40 60 -« “ 2 ° 20 “© © l
Shear displacement (mm)

+ Stabi

(no breaking ) shall be verified by prototype testing ]

Shear displaccment (mm)
An example of hysteresis curves at initial and after-aging loading

ZRIDGESTONE ZRIDGESTONE BRIDGESTONE




Program

structural engineers to mq
BS/SAP2000.

+ Require limited input cells onl
(Minimize the required input by running background
calculation / verification)

+ Single sheet dashboard view for easy assess / spec
refinement

 Able to perform quick selection / spec refinement for
different SIB spec combinations. .
i.e: rubber compound, thickness & diameter.

Rustor diamte fo ach coen s ctermined

ZRIDGESTONE

ZRIDGESTONE
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Site Investigation
& Seismic Motion Verification

OYO Corporation
International Project Office, Business Promotion Headquarters
Tonguc BINER (Mr.)

2023

1. Company Profile

2. Introduction

ZA6A FACELIHRPTRELARECE) &
SRENoN\ I F 4T EAEBIT) P L LT EFrY
L, HEINLFRCSE)IBEARCP LTET,

6 SUBAT ~ SABAHININ ERKEN ~SAATLERINDE TURKIYE NIN
GUNEYDOGU BOLGESINDE MEYDANA GELEN BUYUK DEPREMDEN
DOLAYI UZUNTULERIMizi BELIRTIR, HAYATINI KAYBEDENLERE
BASSAGLIGI, YARALANANLARA ACIL SIFALAR DILERIZ,

Four Business Segments OYO Corporation

Natural Resources and Maintenance, Management,
Enersy vation of
Infrastructures

SUSTAMABLE
Environment = A Prevent
and Mitisation

ronmental

Since its establishment in 1957, OYO Corporation has been providing comprehensive
solutions to various sectors related to ground.

Recently, we have been actively providing various site investigation and evaluation
techniques, particularly in the four business segments of “Natural Resources and
Energy”, “ and of Infrastructure”,
“Environment”, and “Natural Disaster Prevention and Mitigation”. Additionally, we are
committed to providing even better solutions that address the challenges faced by
our clients, communities, and society, by contributing to the realization of the SDGs
and Digital Transformation technologies.

5
2022 0v0 Corporaton s is resevec. |
Earthquake Map of the World [=)(=]
[15007017] Turkey and Japan: Earthquake Countries
Turkey Japan

This map, compiled by the United States Geological Survey (USGS), plots major
earthquakes that have occurred around the world from 1900 to 2017. Magnitude 7 to
8 earthquakes are represented in orange, magnitude 8 to 9 in red, and magnitude 9
and greater in black. These large earthquakes follow a linear pattern that coincides
with the boundaries of tectonic plates. Although Turkey does not experienced
earthquakes greater than magnitude 8, Japan and Turkey are highlighted within a
black box, indicating that both countries are prone to earthquakes. In Japan, oceanic
plates such as the Pacific Plate and the Philippine Sea Plate are subducting towards
continental plates like the North American Plate and the Eurasian Plate at a rate of
several centimeters per year. This movement results in high levels of strain, leading to
large earthquakes. In Japan, currently, there is an increasing probability of Nankai
Trough Earthquake, Tokyo Inland Earthquakes. Thus, measures to mitigate damage
from these seismic motions and tsunamis are necessary. In Turkey, the fault is located
at the boundary between the Arabian and other blocks. Historically, a lot of
earthquakes are occurring around this fault. Additionally, from the historical
earthquakes occurred around the Anatolian Fault, we can say that there is probability
of an earthquake near to Istanbul

ents

1. Company Profile
2. Introduction

3. Site

4. Path

5

. Determination of Scenario Earthquake and
Ground Motion

6. Our Suggestion

Disaster Prevention & Mitigatiol
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This list shows our significant earthquake disaster prevention projects that OYO has
undertaken. Our participation in various projects worldwide, particularly through
ODA, has made a significant contribution to global earthquake disaster prevention
efforts. Our experiences includes micro ~ zoning in Istanbul, and | will show some of
the Istanbul microzoning projects as examples in this document. In Japan, we are

i quake damage si based on scenario earthquakes, including
the Nankai Trough quake, Tokyo Inland q 3 q in the
subduction zone along the Japan Trench, the Chishima Trenches, and the Sagami
Trough, which are considered the highest risk earthquakes.

Ear

@0uing T 203 ke " 100

uakes Pictures from Turkey and Japan [=) (=]

oo e

“The 2011 off the Pacific coast
of

On the left, we have the collapsed buildings in Turkey-Syria Earthquake. In the center,
we see the result of The Southern Hyogo Prefecture Earthquake, after a magnitude
6.9 earthquake that struck Kobe City, Japan in January 1995. On the right, we see
some Japanese cities after the magnitude 9.1, the 2011 off the Pacific coast of
Tohoku Earthquake that occurred in March 2011. Turkey has many brick buildings and
historical structures that are vulnerable to major earthquakes, often resulting in
extensively damaged and collapsed buildings. Japan has a higher proportion of
wooden houses, as well as many tall reinforced concrete and steel-framed buildings
in urban areas. Following the 1995 earthquake in Kobe, seismic resistance standards
in Japan were revised, resulting in the construction of buildings with superior
resistance to ground shaking using seismic reinforcement, seismic isolation, and
vibration control technologies. Buildings and structures can suffer damage when the
ground in which they are located experiences seismic activity. To ensure earthquake
resistance, vibration isolation, and vibration control, the design of these structures is
based on predictions of the level of ground shaking they may encounter in the future.
As a result, the 2011 Tohoku earthquake caused minimal damage from collapsed
buildings, although the resulting tsunami caused extensive damage that exceeded
expectations. Overall, improving the seismic resistance of individual buildings will
increase the resilience of cities, which in turn will support the resilience of the nation.



How the earthquake propagates through the ground? OYO

+ Ground motion = [Source]*[Path]‘[Site] : consisted of 3 key factors
- Source : Mechanism of a seismic fault
« Path : Wave propagation path effect e.g., energy attenuation etc.
+ Site : Effect of a sedimentation at surface ground

Surface  Body
ave _wave

Surtace ground|_site |
Engineering seismic
base layer”

Seismic bedrock,

Seismic waves travel from the bedrock through the engineering seismic base layer
and sedimentary layers before reaching the surface of the earth. These waves are
generated by the rupture of faults, which is examined as the source parameter of an
earthquake. Path parameters, describe how seismic waves propagate through the
ground, including the attenuation characteristics of seismic energy. Site parameters
refer to the physical properties and amplification characteristics of the ground near a
specific location, such as the depth of the engineering basement, the thickness of the
sedimentary layer, and other relevant factors,

10

ing and Core Sampli

rilling i Itanbul

This photo shows the drillings and core samples collected in Istanbul. Drilling is the
most basic method for investigating geological features. Core samples obtained by
drillings can be analyzed for physical and geotechnical properties. By inserting logging
tools into the drillholes, many geophysical properties , such as P and S wave velocities,
densities, resistivity, and others, can be obtained. Core samples are tested in the
laboratory to get the physical and chemical properties of soils and rocks, such as
porosity, permeability, and mineral composition.

Site Investigation : 3D Microtremor Array exploration () '(=)

* SRR aveser

Mesels AT
Recording Device

The seismic refraction method, the seismic reflection method , and the surface wave
exploration techniques require an active seismic source, whereas microtremor
exploration utilizes naturally occurring ground motion (micro tremor). The sources of
the vibrations in microtremor exploration are waves, vibrations induced by trains and
cars, and wind-induced vibrations of trees. We analyze the vibrations as they
propagate through the ground. These vibrations are recorded on a small device, along
with precise timing using GPS. OYO's product, the “McSEIS-AT” recording device,
shown in the photo, integrates a battery, recording device, and GPS synchronization
device into a single unit, facilitating measurement-taking. Measurements only require
a few dozen minutes to complete. The 3D microtremor array exploration employes
multiple recording devices in an area to determine the 3D S-wave velocity structure
of the ground. This is an excellent method for studying earthquake effects. By
extending the measurement range, the deep structure of the ground can be
characterized, and this method can also be used to investigate the seismic bedrock.

16

3.Site

Site investigation: PS Logging

SPT-Nvalue Vi (mis)
100 200 300 50

Suspen
method

Downhole
vethod

depth, the S-wave velocity of

by profie.

rom 57T
+ Swave velocesfrom the downnole metho are 0
consistnt with he value fomthe suspension PS detectr.

Downhole Method: By a seismic source it generates S-wave on the surface, which are
shown in the picture. After geophone lowered into the borehole, and the S-waves
generated on the surface are recorded, as shown in the center of the figure. By
arranging obtained waveforms as shown in the center of the figure, the propagation
speed of S-waves can be calculated. The S-wave velocity structure of the ground is
then understood by analyzing this data.

Suspension PS Logging: By suspended small seismic source and a pair of receivers in
the borehole, S-waves are generated and recorded. From recorded waveforms the s-
wave velocity at each depth can be calculated, as shown on the right. The left part of
the figure on the right shows the N value obtained by SPT. There is a good correlation
between the Vs from suspension PS logging and N value, as shown in the figure.
Suspension PS logging can be conducted using the borehole to efficiently determine
S-wave velocities at each depth

4. Path

Site Parameters

+ Understanding the ground structure directly beneath a construction site is
crucial = particularly in regard to the S-wave velocity structure

* S-wave velocity structure (S-wave velocity oc the square root of rigidity)

+ strongly weathered layer : V5200 (m/s)
* weakly weathered layer : Vs200-350 (m/s)
+ engineering seismic base layer :  Vs300-700 (m/s)
+ seismic bedrock : V53000 (m/s)

« Survey Method
+ Standard Penetration Test (N value), core sampling, laboratory test
. Ps Iﬂggmg 1duwnhole method, suspension method)
sey (refraction method, reflection method, surface wave method,
mvcrotremor survey (3D microtremor array survey)

When determining characteristics of site parameters, it is crucial to understand the S-wave
velocity structure directly beneath the site where a building or other structure will be
constructed. The S-wave velocity is correlated with the ground's rigidity, with higher
velocities indicating more solid ground. Along with S-wave velocity, it's crucial to
comprehend the accretionary distribution. Basement rocks are exposed on the surface in
some areas, the seismic basement can be deeper in many other locations. To calculate
ground motion, it's necessary to model the propagation and amplification characteristics of
the seismic and engineering bases, respectively, as well as the surface ground. Survey
methods to determine the S-wave velocity structure are chosen based on regional
characteristics and a combination of different methods. Estimation of data from core samples
taken from boreholes and laboratory tests are also widely used methods. Additionally, a
geophysical method called seismic survey, which uses PS logging, is commonly used.

Site Investigation : Surface wave exploration ovo

Source : wooden hammer
Survey depth: 0 to 20m

Zach (24 receners)
0 minues
Analysis: 15 minues

Sources (sledgehamumer) ©
I spacing x 25 poins

Surface wave exploration is  widely used as non-destructive method for determining
the S-wave velocity structure of the ground. This method is less susceptible to
ambient vibration noise than common refraction and reflection methods, and it can
be used in urban areas during the daytime when cars are passing by, as illustrated in
the photo. In the example figure, geophones (receivers) are placed at equal intervals
of 1m on the surface and connected to a data acquisition device. A 2-dimensional
cross-sectional view of the shallow part of ground down to about 20m can be
obtained, as shown in the figure on the right. For analysis at greater depths, a seismic
source larger than the “Kakeya” should be used, and the receiver spacing should be
widened. The data acquisition device shown in the photo s a product of our company,
McSeis SX. This device include the analyzing program that automatically performs
analysis and generates results on site when the measurement is completed.

“Kakeyaiwooden hammer

Setting Path Parameters oYo

+ Important Parameter:

+ Depth of the Seismic Bedrock (geometry)

* Distance to the Epicenter: short-period waves are highly
attenuated against travel distance, while long-period waves
can travel far without attenuation ;

+ Government Agency Public Disclosure of Data ¥

* TURKEY : AFAD Turkev Eanhquake Risk Map

https://tdth.afad.gov.tr)

* JAPAN Natmna\ Research Inslvmle for Earth Science and
Disaster Res\llencel SHIS Map

(https://www.j- <his bosalgo, Jjp/map/?lang
+ Methods of explora ion of deep ground structures
+ Seismic _surveys (S refraction method, ~Seismic
reflection method, Microtremor array exploration] d
* Micro-gravity survey, etc.

JsHIS Map

;

Seismic waves tend to be more intense closer to the hypocenter and attenuate as the
distance increases. Short-period waves, such as body waves, decay more rapidly than
long-period ones, which can travel several seconds to several tens of seconds and
reach cities far from the epicenter. If the period matches the intrinsic period of a
high-rise building, the building will be significantly and slowly shaken, which s a new
concern for urban disaster prevention. To understand the path of seismic wave
propagation, it is necessary to study the general state of the ground in the section
from the hypocenter to the site. National and local governments often conduct
extensive subsurface structure investigations as part of their projects. For instance, in
Japan, National Research Institute for Earth Science and Disaster
Resilience has created a deep subsurface structure model that is available on its
Seismic Hazard Station (J-SHIS) website, where users can also access seismic hazard
maps for Japan. Borehole surveys and seismic surveys are common methods used to
investigate deep subsurface structures. Other geophysical methods, such as gravity
surveys, electromagnetic surveys, and remote sensing, are also used for deep
subsurface structural investigations.




This figure displays the outcomes of a survey conducted by "EREN PAMUK" et al. in
2018, which investigated the engineering and seismic basement of the Bornova Plain
in western Turkey. To create 2D and 3D ground models, the researchers employed a
combination with surface wave method and micro-gravity surveys. The results
indicate that the central section of the Bornova Plain has an inclined engineered
basement, located at a depth of 200 to 400 meters, and a seismic basement situated
beneath it at a depth of 550 to 1350 meters, as depicted in the figure. In the event of
an earthquake on the North Anatolian Fault, seismic waves would travel through the
seismic basement (illustrated in blue) and generate ground surface vibrations via the
engineering basement and sedimentary layers.
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Observation in the Trench for Fault Survey [=) (=]

The image on the right depicts a trench survey that we carried out. In this region,
where the fault is visible near the surface of the ground, we excavated a depth of
nearly 5 meters to observe the fault and geological conditions. Observations in the
trench can provide valuable information about the fault's history and behavior, which
can help in understanding the potential risk of future seismic activity in the area. It is
an important method used in fault survey and plays a critical role in engineering
projects that involve building structures in areas prone to earthquakes. Observation
in the trench is a method used during fault surveys to observe and study the
geological layers exposed in a trench. It allows geologists to visualize the fault's
structure and the rock layers involved. During the trench excavation, geologists can
examine the fault zone for the type of fault and its relationship with the surrounding
rock layers. They can also identify evidence of fault activity such as fault breccias,
gouge, and slickensides.
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Ground Motion Calculation Conducted in Istanbul, Turkey

- January 2006~October 2007 :
First Phase  Project was implemented The Survey Area
in European sice.

+ July 2007~March 2010 :
Second Phase Project was implemented Black Sea
in Asian side.

The Bosporus Strajt-

2 . Asian Side of
European Side of Istanbul City
stanbul Gity el

ot
Marmara Sea  stokat s imi-t o

OYO conducted a micro-zonation projects in Istanbul in two phases. The first phase,
which took place on the European side, was conducted from January 2006 to October
2007. The second phase, which was carried out on the Asian side, took place
between July 2007 and March 2010. We calculated the ground motion and
established the seismic hazard zoning.

5. Determination of Scenario Earthquake and
Ground Motion

[o20220v0 cerpatin. s reserec | 20

Earthquake Occurrences in the Surrounding Areas of Istanbul QYO

Earthquakes with magnitude greater than 3 occurred between 1900 and 2005
Mainly occurred along North Anatolian Fault

This figure illustrates earthquakes that along the North Anatolian Fault zone from
1900 to 2005. The first step in conducting a "presumed earthquake investigation" is
to identify all the previous seismic activities which are occurred around the presumed
area and to identify their distribution. This involves gathering information on
historical earthquakes in the area and analyzing their patterns

Micro zonation in Istanbul, Turkey (=) (=)

What we did in Istanbul city with Turkish partners

! European sce oos-2007)  Asian sie 007201
- Sy a2l
N o s 4364 hoes
[y

5 201holes
m— + Sannc sy 2102 s + S Sy 4132 s

Y e
= Zonation maps of the Ground Shaking Hazaralu,
Sesmic . i

The survey area on the European side was 182 square kilometers, while the survey
area on the Asian side was 509 square kilometers. Following site investigations, we
prepared a map of the ground shaking hazard, as shown in the bottom right.
The results of these studies can be accessed on the website of the Istanbul
Metropolitan Municipality:

il

To learn details about the micro zoning results, please click on the link above.

out Survey of the Source
[Important Parameters]

* Geograpl Location
Exploration of historical ...
earthi

quake N
+ Identification of active x)
faults and plate boundaries
* Magnitude
+ Investigation and
estimation of Seismic fault
size, including length and
 widtl
+ Displacement N
+ Estimation of fault slip
direction and degree of i Modl e, Wi, D, i Ao
deformation

Earthquakes are among the most unpredictable natural disasters, making it crucial to
be well-prepared for their occurrence. Below is a description of the steps and
procedures required to anticipate earthquakes.

Lidentify areas where earthquakes are likely to occur based on past earthquake
history and fault location. This includes regions where earthquakes frequently happen
and those with active faults.

2.Estimate the expected size of the fault that is likely to rupture by determining the
length (L) and width (W) of the source fault. This information is essential in predicting
the intensity of shaking during an earthquake.

3.Estimate the total seismic moment (MO). This is an indicator of the earthquake's
magnitude and s calculated by multiplying the fault area and the average stress. This
information is necessary in predicting the earthquake's size.

4.Estimate the average stress drop (Acc) in the source area. This is crucial in
determining the deformation of the ground during an earthquake and evaluating the
seismic resistance of buildings.

These are the steps and procedures required to anticipate an earthquake. Based on
this information, it is vital to take measures to prepare for earthquakes, including
constructing earthquake-resistant buildings, stockpiling emergency supplies, and
securing evacuation sites.
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Some of Big Earthquakes around the North Anatol Fault

Location of August 17, 1999 Turkish Earthquake

™ L

On the preceding page, it is explained that numerous earthquakes has occurred along
the North Anatolian Fault. Specifically, a magnitude 6.8 earthquake occurred on the
eastern side in 1992, and another earthquake occurred in the central side in 1943.

In the future, there is a risk of an earthquake near to Istanbul.

PGA Distribution Map (=) (=]

PGA distribution at ground surface including valley/basin correction

PGA stands for Peak Ground Acceleration, which is a measure of the maximum
acceleration that the ground experiences during an earthquake. It is an important
parameter used in seismic hazard analysis and earthquake engineering. During an
earthquake, the ground experiences various types of motion, including shaking,
rolling, and vertical movement. The amount of acceleration that the ground
experiences depends on several factors, such as the magnitude and depth of the
earthquake, the distance from the earthquake source, and the characteristics of the
local soil and rock. At the ground surface, the PGA distribution is affected by the
distance from the earthquake source and the local geology. Generally, the closer the
site is to the earthquake source, the higher the PGA is likely to be. The local geology
can also have a significant impact on the PGA distribution, as softer soils tend to
amplify the seismic waves, leading to higher acceleration values. In practice, the PGA
distribution at the ground surface is typically characterized using probabilistic seismic
hazard analysis (PSHA) techniques, which consider the likelihood of different
earthquake scenarios and their associated ground motions. This information is used
to inform building codes and other seismic safety measures, as it can help engineers
and policymakers to design structures that can withstand the expected ground
motions during earthquakes.
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6. Our Suggestion
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[=) (=]
“ Aggressive investment in Disaster Risk Reduction(DRR), in(luding’ the

into Disaster Mitigati i "$6" benefit

Heritage cor Economy: UP
Risk
DOWN

amount o investment i DRR.

Prosperity

Resilient city

Disaster Risk Reduction (DRR) is a set of activities aimed at minimizing the potential
negative impact of natural disasters. Firstly, it helps to protect human life and reduce
the economic losses caused by disasters, which can have a significant impact on local
communities and entire economies. By investing in DRR, countries can reduce the
frequency and severity of natural disasters and minimize their impact on people’s
livelihoods. For example, the construction of resilient buildings and infrastructure
requires skilled labor and materials, which can generate employment opportunities
and stimulate local economies. In addition, DRR investments can promote innovation
and the development of new technologies, which can drive economic growth in the
long term. One of the most compelling arguments in favor of investing in DRR is the
significant return on investment it can generate. Studies have shown that every dollar
invested in disaster mitigation can benefit up to six dollars in future disaster-related
costs. This is because investing in DRR can help to prevent or mitigate the impact of
disasters, which reduces the need for expensive post-disaster recovery and
reconstruction efforts. Aggressive investment in DRR is an essential component of
sustainable development. By protecting human life, reducing economic losses,
creating economic opportunities, promoting innovation, and generating a high return
on investment, DRR can help to build more resilient and sustainable communities and
economies.
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Effect of Dampers
| Conventional structure

A
5% damping 2
g 0% damping g
_f-q: 15% damping =
g 20% damping £
= 8
H

Ground motion

B ing with dampers
Period
Toc 1/ kst

Spectral acceleration diagram depends on the type of soil, design earthquake
intensity, class of importance of the building

Kawakin Dampers (for Buildings)

Bilinear Velocity - Damping Force Relation
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Viscous Dampers

Structure of Viscous Dampers

Viscous fluid flows from chamber to
accumulator or vice versa

Variation of internal pressure

Expansion or contraction due to
temperature variation

Spring deforms following changes in
internal pressure

Accumulator (Spare Tank)

Adjustment mechanism for changes in internal pressure (Accumulator)

Kawakin Dampers (for Buildings)

Bilinear Velocity - Damping Force Relation
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Kawakin Dampers (for Buildings)
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Kawakin Dampers (for Buildings)

Bilinear Velocity - Damping Force Relation
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Modell

g of Viscous Damper

Maxwell Model

Sealing ring

Reliefvalve

Viscous fluid

Modelling of Viscous Damper

Bilinear Model

Time history function

/ 3 (mm, unit ispl)
- >

maxdipl: 3 2mm

maxdiel

round dsp.

- PRI .

maxdigl: 15 9mm

s7mm max il 76 4

Modelling of Viscous Damper Configuration

Chevron Brace Configuration

Kdamper C
o

Kdamper C

Mod

ling of Viscous Damper

Bilinear Model vs. Exponential Model

" macdsal:32mm

" maxsipl: 15 9mm

mox gl 76 s

Modell

g of Viscous Damper
Input in ETABS

'DEFINE > LINK PROPERTY

As adiagonal element § In a Chevron brace : Toggle-brace-damper
B configuration [  configuration

HE
| |

Toggle Brace Damper Configuration Toggle Brace Damper Configuration Design Flow in Vibration Control

N : : ® ®

Ampliication Ampifcation
factor=2.48 o feawr218

Ampification
factor=2.48

Provides: Provides:

Damper Energy Ratio (Test / Analysis): 084

(analysis overestimates the damper
performance around 15%)

« ®
Gap Link for comprision)

Hook Lk (or tension)

o

P —
Arabs Davon

#7 0saxzas)

Ampification
factor=2.48

)

ey

Damper Energy Ratio (Test / Analysis): 1.01

Performance criteria
FEM model (ETABS) with complete
seismic analysis results or

Drawings, seismic weights, non-linear
pushover analysis results, response
spectrum, earthquake ground motion

Preliminary design of the damper system
using Lump Mass Model.

Provides types, sizes, quantities,
modeling parameters, and rough
budgetary price & schedule

@

Inputs the modeling parameters of the
dampers in the building structural model
(SAP, MIDAS, ETABS,
Carries out a Time
Design the damper system: quantities,
sizes, locations, etc.. that meets the
chosen performance criteria

Hisory Anatyss (11A),

N
/
$

Support:

Results interpretation, tolerances & design
flow, technical doubrs, etc..

Provides:

* Construction details, final quotation &

delivery schedule.




Internal Preliminary Design Flow

Preliminary design is performed internally in case of a demand from the client

Information from the designer
(building info., seismicity, performance criteria)

3

Simplified preliminary design basedon Asce7

{response spectrum analysis)

Design using Lumped Mass Model
nonlinear)
{time history analysis)

g

Design using 30 model (nonlinear)

(time history analysis)

Lumped story mass

Story stiffness (nonlinear)

Factory Buildings

Viscous Dampers for Seismic Isolation

Structure of Kawakin Viscous Dampers

Outer Tube
Inner Tube.

During Compression

During Tension

Reliefvalve Fluid reservoir

Single rod structure : to make it more compact for a larger stroke

« Fluid reservoir between inner and outer tube to adapt volume to temperature
variation. Presence of air in this reservoir implies horizontal installation only

(diagonal or vertical not possible).

Lumped Mass Model

« Fastapproximation of the quantity of dampers needed per story

S Lumped story mass oo
(based on seismic weight) o
0o
1o
4 StoryStifiness |20
oo
T s
2 oo
o
4 EQWave N
ped Mass Model

Not suitable to verify the locations of the damper within each story

st st

Building Examples with Viscous Dampers (New Construction)

Advantages of Viscous Dampers in Seismic Isolation

Office Buildings

i

N

Results from Nonlinear Pushover Analysis

— Adding damping to the seismic
isolation Ia D

shortens the natural period of the
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the shear force acting on the upper
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displacement of t
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T layer can be reduced while reducing
P e

ided, there s lttle

design rework.

ipper stories.

+If rgid devices (LRB, steel dampers, etc.) are added to reduce the displacement, the shear forces acting on the

%

Building Examples with Viscous Dampers (Retrofit)

Residential Buildings

Viscous Dampers for Seismic Isolation

Works at high velocity with refatively low pressure
Low temperature dependency

Compact for a large stroke

Basically maintenance free (Regular inspection requi

Projects in Close Proximity to Active Faults

is prone. d eff

f a Seismic Lolation System with
Damping for 2 Near Falt
Essential Senvces Facilty, Wussain andi Al Searl, The

Ref: Des
Supplementa! Viscous

Maximum Resultant Displcemer

Time tsec)

14th World Conference on Earthquake Engincering,  Using dampers: (max displ) 100

003, Chi

red)

Advantages of Oil Dampers in Seismic Isolation

LA Regional Transportation
Management Center

Number of floors: 5
Floor area: 8,175m’

Target performance:
Immediate occupancy after an
mce

Without
dampers

e —> Gocm



Combination in Seismic Isolation

Building Example with Seismic Isolation Damper
gs and School Building
Basic Structure .
e L SSiing Plide Capacity: 750kN
Stroke: +700mm
Siding Material
\/ piston Number of Dampers: 20

Compression Ring

Compression Rubber

- Base Pox
~ Base Plate
Rubber Bearings &
Lead Rubber Bearings k Rotation Function I
5 | rotation Total length of siding plate

Diameter of
Siding distance 40T " S slding distance

= - : <= sngmoenent
Viscous Dampers for | S :‘| u Sliding Plate
Seismic Isolation

Sliding Material

Elastic Deformation

- -

Kawakin

Thank You for Your Attention!
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MaSTER FRAME® Method

STRUCTURAL (SEISMIC) RETROFITTING FROM
OUTSIDE OF BUILDING WITH EXTERNAL RC FRAMES

NARUSE TADASHI /TANER ATICI / HASAN SAHIN
GKMC INSAAT VE DANISMANLIK A.S. 15.03.2023

WHY EXTERNAL RETROFIT ?

The most common retrofitting method in Turkey : Shear-walls, jacketing etc.

MaSTER FRAME® Method

While the occupancy of
building continues,
structural retrofitting is
possible by adding outer
RC frames to existing
structural system (columns
and beams) of buildings.

External RC Frames
(in brown color) 4

Also, in suitable structures,
it has advantages over
conventional retrofitting
methods in terms of
construction time and
cost.

APublic University in Japan

CONTENTS

(J About GKMC
Introduction of MaSTER FRAME®Method
Introduction of MaSTER Disk-Ankraj®

Pilot Project with MaSTER FRAME® Method

Q
Q
O Localization of the Technology
Q
[ GKMC’s Business Approach

Q

Reference Projects

WHY EXTERNAL RETROFIT ?

Issues:

“Too many anchoring work even a single shear-wall s added.
# Occupancy is interrupted s 5
# Long construction period.

# Loss of space/area

# Excessive architectural repair
# Less view and sunlight
# Too many anchoring works.

Damage to structural
system.
® Environmental and social
impact(dust, noise, vibration,
relocation of habitants etc)
® Indirect costs when occupants
are moved out
(rent, relocation ete.)

MaSTER FRAME® Method

Itis also possible to retrofit
cantilevered buildings with
coridor or balcony with MaSTER
FRAME® by adding additional
slabs, such as dwellings.

ABOUT GKMC

' GKMC Construction and Consultancy Inc., is established
in Turkey in 2014.

{1 Maeda Corporation is the principal sharcholder (50%)

0 GKMC recently focuses on transferring innovative and novel
seismic retrofitting solutions to Turkey that are developed in Japan.

Localization and dissimination of innovative retrofitting solutions in
Turkey is our main objective at the moment.

R FRAME® Method ?

Tmage of MaSTER FRAME®

MaSTER FRAME®is an
innovative structural
retrofitting method
that is developed in
Japan after conducting
long R&D studies.

Pilot Project with MaSTER FRAME® in a Public School in Turkey

Developed by,
eda Corporation
anko-Techno
oyo Construction
xterior
etrofit

FRAME

MaSTER FRAME® Method

Suitable Structures

[Q RC Structure

[Q Frame Structure

10 Preferably minumum

12 MPa Concrete Strength

E Regular Structures

Q Schools

Q Hospitals

Q Dwellings

Q Offices, Dorms

Q Small-mid Ind. Plants

APublic School in Japan



MaSTER FRAME® Method

MaSTER FRAME is suitable
for hybrid solutions by
combining it with other
structural retrofitting
methods such as energy
dissipation devices (damper,

BRB), steel braces etc.

A Public Building in Turkey

O No Need To Enter The Building
Construction can be performed while the occupancy of building
continues in suitable buildings (no interruption)

O Cost-Competitive
The method is itive compared ional (shear-
wall et) retrofitting methods. Also, indirect costs related to relocaton
is avoided.

O Shorter Construction Time
[¢ ion period is expected to be sh pared to
conventional (shear-wall etc) retrofit method. With precast RC
members, construction time can be further decreased

0 Less Social and Environmental Impact
Due to special MaSTER Disk-Ankraj® chipping is omitted; dust, noise
and vibration is minimized. Social impact is reduced since relocation is
not needed.

ge of MaSTER Disk-Ankraj®

Apart from MaSTER
FRAME Method,
MaSTER Disk-

Ankraj® isalso used
asafastening element
in the assembly of the
various retrofitting
member

Especially where
effective transfer of
shear force is required,

pro
secure connections by
shorterembedment
length and less number
of anchor installations

vantages of MaSTER FRAME® Method

MaSTER FRAME® Method

MaSTER Disk-Ankraj® is a special post-install type bonded anchor
developed initially for MaSTER FRAME®

ComentionalAncharage

Advantages of MaSTER FRAME® Method

O No Space Loss

Since the frames are attcached externally, no space is lost inside
the building

O No Excessive Architectural & Mechanical Repair
Architectural and mechanical repair is limited to only frame area.
O Fine View and Sunlight
MEF has a fine view and sunlight is not blocked.
O Minimum Damage to Structural System

Since the number of onachoring works drops dramastically, damage to
structural system is minimized.

0O No Maintenance Required
Rust-proof and maintenance free due to frames.

Advantages :

High shear
strength

High residual pull-
out strength

Less number of
anchorapplication
Less embedment
depth, 160~ mm.
Minimum damage
on structural
system (existing
column and beam)
Less dust, noise
and vibration

of MaSTER Disk-Ankraj® asa
retrofitting member where high shear force is transferred.

Construction of MaSTER FRAME®

Construction Flow |

sssemble footing

[

nstall Dk Anchor

temove inkher g for aSTER
DkcAnkes

2y ; i
st il

MSTER Disk Ankesi nstall MaSTER DiskAnkes.

arange rebars

sssembl forms

——

T

&
N E

emmove footing

emove forms and foting,

assembleform castconcrste
then aning

TER Disk-Ankraj®?

MaSTER Disk-Ankraj®
isaspecial and

patented post-install l ‘
=

type bonded anchor ——yy)
17722))))))

developed initially for ™

MaSTER FRAME®

High Shear Strength
Less number of
anchor application

»

MaSTER Disk-Anlarsj®

Less noise, dust,
vibration

High performance in
low-strengt]
concretes

(8,12,16,20 MPa)

Localization and Certificate

- o S
o™ gmoos N Srosrax SIS

() Technical

1. Task-Force (fTU-EEDMI)

2. Pilot Project 2 eo o
- Asst. Prof. Fatih Siitci

3 DAPerformanceTests (IT0) et e

4. Design Guideline (ITU-EEDMI)

5. Fire Resistance Test (TSE)

O Legal

1. Intellectual Property (Patent, Industrial Design, Trademark etc)

2. National Technical Certificate  (UTO Certificate)

3. G Mark (Under application stage)




of MaSTER Disk-Ankraj® of MaSTER Disk-Ankraj®
=

Performance of MaSTER Disk-Ankraj®

Pull-out tests are

q - | 5
The high shear Shear force Concrete frer she Xz
strength of MaSTER ilactiety Lo strength f°,':c,l“"2dm“' shear e
Disk-Ankraj® has been PSR =
Ieobear Stength Test Set-Up confirmed by extensive TR
a::‘“‘ 1 Technical U ""’“"“! N tests carried out by .

Ankraj®hasa very high
residual pull-out
strength even aftera

Asst. Prof. Fatih Siitcii,
in Istanbul Technical
Unive: tructural
and Earthquake
Engineering
Laboratuary.

total shear failure.

= Desgn Shear Srength 2om ——— DAS.CB192:1 - - - Design hear trengh 1mm
200

g

Disk-Ankraj®hasa
high shearstrength
even in low-strength
concretes.

Cokme Kaweti (kN]

Sheor Froce

Concrete Class: C8, C12, C16 and €20

Concrete strength 7,96 MPa, embedment length 192 mm.
ITU Structusal and Eathquake Engineeriog Laboratuary

Istanbul Technical University
Structural and Earthquake Engineering Laboratuary

PILOT PROJECT WITH MaSTER FRAME®

Shear Force and Displacement Correlation in Different Concrete Strengths

e S
‘ PRV FrCE S——h T Y DAICIS 1923 A public school in Istanbul is retrofitted by both
e o o conventional and MaSTER FRAME Method to compare.
350 :
I
0 !
w0 ; DESIGN OF A PUBLIC SCHOOL [ T
g | ‘Number of tudents | 1203 TotalArea W0
g0 i WITH MaSTER FRAME® st T
g { Pr—
s ! o | [0
P ComsructinYesr |+ 195 rroion
%100 ¥ PGADDDY) sy G (003
! Soll Class. B . Bearing Pr
s0 | { Uauefcion ottt ubgade Moduks | : | 2500t
0 H Method of Retrofit | : | Additional MaSTER FRAME System
o 1 2 s 4 s s 7 s s 1 ou .

Displacement [mm]

COST COMPARISON i
PILOT PROJECT WITH MaSTER FRAME® PILOT PROJECT IN ISTANBUL - A Public School Business Model/Approach of GKMC

. - . MaSTER FRAME Method costs less th ti 1 methods,
3D View of Building Model with MaSTER FRAME . e ot 10 b s edonal methods

and construction time is expected to be shorter. ' Our main purpose is providi 1 i ing solution for Turkish

society from Japan, an experienced country in scismic retrofitting.
Conventional | MaSTER FRAME®
(Adding Walls) Method O GKMC or Maeda does not intend to involve in engineering o constrution works.
Work Cost Cost Difference ME/DA are expected to be desij d executed by local Turkish i
Static Works 31.645 69.66%4 38.02%
Architectural Works 30.10% 16.17% -13.93% ) Turkish companies will benefit most from our current business model. Neither
FletricelaMechanical Works 8.6 2069 36209 GKMC nor Maeda is competitor to local companies,
TOTAL 100.00% 87.89% -12.11%)
) GKMC will solely provide MaSTER Disk-Ankraj and will possess humble revenue.
Convertional | yasTen FRAVIES
(Adding Walls oty .
ete) (1 We would like to create a shared value, promote an innovation ecosystem in Turkey
[ToTAL RETROFIT COST 100.00% 87.89
 mmp——— od + More business opportunities for Turkish companies
ferRorT CosTve
hecowstructioncosr | 2259 198%




REFERENCE PROJECTS in TURKEY

Total Projects in Turkey

Current business development of MaSTER FRAME®
and MaSTER Disk-Ankraj®

O Total 12 projects in Turkey since the first application (2020-2021)

O Under design stage :6 Projects
Design completed :3 Projects
O Under construction 11 Project
Construction completed 2 Projects

Our solution is widely known and recognized by the key players in the market.

Project 2 - Construction Completed

The first application in
Turkey.

International food
factory.

Over2.000 DA isapplied  ~_
as a fastener with rotation ©
friction dampers.

Picture Courusinl Promer s..im....i and Cﬂmmii Ine..

Project 3 - Construction Completed

Second application in Turkey.
International food factory.

Project1 - Design Work Completed

i i i ion with MaSTER FRAME.
Design work is completed. Under construction tender stage.
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CONTACT

Webinar

GKMC insaatve Danismanlik A.S.
Orugreis Mah,, Tekstilkent Cad., Koza Plaza,
A Blok, Kat:32, 34235 Esenler/Istanbul

Contact : Taner Atict

Tl +490-554-6523355 (Taner Atici)
Office  : +90-212-4672901

Email ici@gkune.com.tr

Web tp:/ fwwwgkme.com.tr

°
[, S ¥ -
CHMC et e Dermant A



SRR

joumney of a

from Turkey to Japan Location of Head Office and Production Facility

- PRODUCTION OF PC MEMBER IN TURKEY
FOR LARGE SCALE WAREHOUSE
CONSTRUCTION IN JAPAN
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Layout plan of Production Facility

PRODUCTION FACILITY

PRODUCTION FACILITY

the facility ithin 3 month:
First Trial production : December 11, 2019
Kurosawa-Alacall contract date : January 31, 2020
First Production : September, 2020

Indoor Area: 8000 m2
Stock Area: 14.000 m2
Number of Employees : 226 ( 18 White Collar Employee )

Prestressing Line: 8 pieces
Prestressing Line Length: § x 100 m
Prestressing Line Capacity: 600 tons

ke Resistant Technology Promotion Seminar In Turkey
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@HYRGEANA  Semc soton and Eorthauake Resitant Techvlogy Promoion Serimar n Turkey
October 11,2022
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PRODUCTION FACILITY

PRODUCTION FACILITY

PRODUCTION FACILITY

Safety barriers on alllines

30 pieces of 0.6" strands stretching

Capacity (Monthly)

Concrete : 50003 ( C60 )

technique at the same time AGGREGATE NO.1 AGGREGATE NO.2 0-5mm NATURALSAND
Reinforcement; 1018 tons CAPACITY : 1000 m? CAPACITY : 1000 m* CAPACITY : 1000 m?
Number of Mixers: 3
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REBAR PREPARATION REBAR CONTROL

JIS Certified rebar and ropes were

supplied from Japan.
Rebar Preparation Area: 2000 m2

3mm tolerance on prepared iron In new productions that will start
in 2023, JIS certifed rebar and
strands will be supplied from
Turkey.

eSistant Technology Promotion Seminar in Turkey
October 11, 2022
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CURING MAKING FINAL CONTROLS - RECORDING

Fully automatic Curing system
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October 11, 202: October 11, 2022 October 11, 2022

QUALITY CONTROL FINAL CONTROL and CLEANING LOADING AT THE FACTORY

Controlling the equipment with the virtual reality system
developed by KUROSAWA

Fault Tolerance: 5 mm

Al stages of quality control are recorded with the LOGO

‘software system.
T S e T e e e OROARA S oo S B T eaosy Framaton S e ORDSANA S ot o S R edheay Famaton Semiar n Turkey
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LOADING and LASHING AT THE PORT

J«:@E
LOADING and LASHING AT THE PORT

UNLOADING AT YOKOHAMA PORT
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INSTALLATION
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Thank you very much for your attention

Special Thanks to
Founder and owner of KUROSAWA
Ryohei KUROSAWA

P.E.of JP  Kei HIRAI
Assistant Professor Fatih SUTCU
Seromic Tolaton nd Earinquake. ResRtant Technology Promotion Seminar Tn Torkey
October 11, 2022
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Installing Rubber Seismic Isolators
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~~Construction Procedure~
TPreparatory
2)Jacking Up
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Lecture of Seismic-Isolation Technology
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Supported by MLIT
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