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BizZ
2014 yilinda Ankara, Tiirkiye’de kurulan TiS Teknolojik

izolatér Sistemleri A.S., siirtiinmeli sarkac tipli deprem ABO UT US

yalitim cihazlarinin (Friction Pendulum) ve yapisal

mesnetlerin uygun belgelendirme ile tasarim, dretim ve TIS Teknolojik izolator Sistemleri A.S., founded in 2014 in Ankara, Turkey,

yurt ici ve yurt disi satigini yapan ilk ve tek yerli firmadir. is the first and only Turkish company that makes design, production and

domestic and overseas sale of Friction Pendulum type devices and
structural bearings, complying with proper certificates.

CE belgesinin yani sira ISO 9001, ISO 14001 VE ISO 45001’in
birlesimiyle olusturulan Entegre Yonetim Sistemi (EYS)’ne de

sahip olan TiS, giivenilir ve Kaliteli hizmet sunmayi birinci 6nceligi In addition to CE Certificate, TiS has the Integrated Management

Ve System (IMS), which is formed by combination of ISO 9001, ISO 14001
and ISO 45001 procedures.Using this know-how and background, TIS

40.000 m? kapali ve 200.000 m? acik alana sahip bir Uretim tesisinde : _ ! / ,
provides reliable and high quality service.

faaliyetlerini siirdiiren TiS, giiclii Giretim altyapisi ile yiiksek kapasiteli,

hizli ve ¢6ziim odakli bir hizmet vermektedir. Operating in a production facility with 40.000 n¥ closed and 200.000
m? open space and having a strong manufacturing background,
Farkli yapi ve deprem mihendisligi problemlerine yaratici ve givenilir TIS provides high capacity, fast and solution-oriented production

¢ozliimler Uretmenin yani sira gesitli kurumlarin destekledigi Ar-Ge services.
projelerini de yiiriitme kapasitesine de sahip olan TiS, ihracat agini tiim By being capable of not only producing creative and reliable
CEVEREVELELS deprgm yalitimi alaninda onde gelen firmalardan biri solutions to diverse structural and earthquake engineering
plmaylhedeiemertedin problems, but also conducting R®D projects that are
supported by various institutions, TIS aims to be one of the
leading companies in the base isolation field, by expanding
its export network to the whole world.



TSP 5500/220/5 CiHAZI

TSP 5500/220/5 is the single curvature, curved surface sliding type seismic isolation
device. This device type is being produced by TIS for the civil engineering structures
which have displacement demand up to 250 mm. These are typical values for sites
that are not very close to the active fault zones.

One surface of the sliding shoe of TSP (TIS Single Pendulum) is located on the steel
backing plate and accommodates for the horizontal displacement. This surface also
determines the oscillation period. Other surface of the sliding shoe is attached to
the other backing plate (upper one in the figure), in order to prevent the horizontal
movement. This surface only accommodates rotation (articulation). Therefore,
radius of curvatures of the two surfaces of the sliding shoe are different from each

other.
Nominal dinamik srttinme Katsay!s! %5 Thanks to simultaneous horizontal movement of the sliding shoe on the backing
Disey yik kapasitesi, P 2500kN plate and the rotational movement between the sliding shoe and the other backing

Maksi tay yik 843 kN . . .
cremumyaay ve plate, upper and lower backing plates of TSP remain parallel to each other during
Yatay deplasman kapasitesi, 2D +220 mm X X . X
the earthquake motion. This parallelism also ensures the parallelism of the parts of
Esdeger egrilik yaricapi 2640 mm

the structure above and below the isolator.
TSP 5500/220/5 cihazi tek kiresel ylzeyli siirtiinmeli sarkag tipi deprem yalitim

cihazi (izolatorl) dir. Bu izolator tipi, tasarim deplasmani 250 mm’ye kadar olan

projelerde kullanilmak tizere Uretilmistir. Bu seviyelerdeki tasarim deplasmanlari,

genellikle aktif faylara ¢ok yakin olmayan sahalardaki yapilar icin hesaplanan

degerlerdir.

TSP (TiS Single Pendulum) tipi izolatorlerde, ortada bulunan kayici elemanin bir
ylizeyi celik destek plakasi lizerinde bulunur ve yatay hareketi saglar. Bu ayni
zamanda salinim periyodunu da belirleyen yiizeydir. Diger ylizeyi ise diger destek
plakasina yatay harekete engel olacak sekilde oturmus durumdadir ve yalnizca
donmeyi (artikilasyon) saglar. Dolayisiyla, kayici elemanin her iki yilizeyinin
edrilik yaricaplari birbirinden farklidir.

TSP, kayici elemanin alt destek plakasi Uzerinde hareket etmesi ile yatay Nominal dynamic friction coefficient 5%
deplasman ihtiyacini Karsilarken, kayici eleman ve (st destek plakasi arasindaki Load bearing capacity, P 5500 kN
dénme hareketi sayesinde de alt ve (st plaka eksenlerinin birbirlerine paralel Maximumihorizontalioad B
kalmalari saglanmaktadir. Bu paralellik ayni zamanda yapinin yalitim R Bl E 2 Py +220 mm
Equivalent radius of curvarure 2640 mm

diizleminin altinda ve Ustundeki kisimlarinin paralelligi anlamina gelmektedir.







TDP 6000/430/5 DEVICE

TDP 6000/430/5 is the double curvature, curved surface slider type seismic isolation
device. This device is being produced by TIS for the civil engineering projects that
have displacement demands up to 450 mm, which can be considered as typical
values for the sites that are close to active fault zones.

There are two backing plates in TDP ( TIS Double Pendulum) with the same radius
of curvature. Therefore, upper and lower surfaces of the sliding shoe is identical to
each other and matching with the radius of curvature of the backing plates. With
this mechanism, parallelism of the upper and lower parts of the isolation level is
maintained.

Sliding element of TDP moves on both of the backing plates simultaneously, which
allows both surfaces to accommodate horizontal displacement and rotation. Each
sliding surface accommodates half of the target horizontal displacement capacity.
This allows smaller components to be used in TDP compared to TSP device. In other
words, higher horizontal displacement capacities can be obtained by TDP compared
to TSP

Nominal dynamic friction coefficient 5%
Load bearing capacity, P 6000 kN
Maximum horizontal load 947 kN

Horizontal displacement capacity, 2D +430 mm
Equivalent radius of curvarure 490 m

TDP 6000/430/5 CiHAZI

TDP 6000/430/5 cihazi cift kiiresel ylizeyli stirtinmeli sarkag tipi deprem yalitim
cihazi (izolatori) dir. TDP 6000/430/5, tasarim deplasmani 450 mm’ye kadar olan
projelerde Kullanilmak lizere Uretilmistir. Bu seviyelerdeki tasarim deplasmanlari,
genellikle aktif faylara yakin sahalardaki yapilar icin hesaplanan degerlerdir.

TDP’de (TiS Double Pendulum) iki tane ayni egrilik yaricapina sahip destek
plakasi kullanilmaktadir. Dolayisiyla, kayici elemanin alt ve Ust yizeyleri de
birbirleriyle aynidir ve destek plakalarinin egrilik yaricaplariyla uyumludur.
Bu sayede, deprem hareketi sirasinda yapinin yalitim diizleminin altinda ve
Ustindeki kisimlarinin paralelligi korunmaktadir.

TDP, kayici elemanin hem alt hem de Ust destek plakasi lizerinde hareket etmesi
ile yatay deplasman ihtiyacini Karsilar. TDP’de her iki plaka da yatay harekete
katki sagladigi icin TSP’ye gore daha ylksek yatay deplasman kapasitelerine
ulasmak mumkundur.

Nominal dinamik siirtiinme katsayisi %5
Disey yik kapasitesi, P 6000 kN
Maksimum yatay yuk 947 kN
Yatay deplasman kapasitesi, 2D +430 mm
Esdeger egrilik yaricapi 490 m
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MALZEME OZELLIKLERI \ |
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Cihazlarin surtiinme malzemesi haricindeki biitiin ana
parcalari EN 10025 standardina uygun S355 yapi celiginden
uretilmektedir. S355 celigi ozellikleri iyi bilinen bir malzeme
olmasindan dolayl hem tasarim hem de isleme siireglerinde
kolaylik saglamaktadir. Ayrica S355 yapi celigi cesitli bina
yikleri altindaki performansiyla dayanimini kanitlamistir.
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Kesme Kuvveti (kN) / Shear Force (kN)
o

“Expesimental
Siirtiinmeli sarkac tipi yalitim cihazlarinin en 6nemli bileseni hic 0 200 gm0 100 200 amo
siiphesiz siirtiinme malzemesidir. TiS’in Ar-Ge ekibi tarafindan Deplasman (mm) / Displacement (mm)
gelistirilen ve Technoslide adi verilen 6zel surtiinme malzemesi, EN
15129, EN 1337 ve diger deprem yonetmeliklerinde istenen eksenel
yuk dayanimi, dinamik ve statik slrtinme Katsayilarinin degerleri,
yuksek ve dusuk sicakliklardaki davranis, dayaniklilik ve asinma
davranisi ile ilgili kriterleri fazlasiyla saglamaktadir. Technoslide
guclendirilmis PTFE (polytetrafluoroethylene)’den tretilmistir.

EN 1337-2 normuna uygun olarak saf PTFE ile kaplanan Kayici
elemanlarin surtinme ozelligindeki temel sorun, statik strtiinme

Kuvvetinin asildigi veya deplasmanin yon degistirdigi anlarda strtiinme
Kuvvetinde ani bir yikselme olmasidir. Stick-slip (yapisma) olarak
adlandirilanbuolumsuz 6zellik sag Ustteki yatay yik-yatay deplasman grafigi
Uzerinde gosterilmektedir. Strtiinme kuvvetindeki ani yikselme, yaliticinin
st yapiya uyguladigi ani bir kuvvet olarak kendini gdsterir ve deprem tasarim
kuvvetlerinin artmasina neden olur. Technoslide’in en dnemli 6zelliklerinden
birisi stick-slip yapismayi ortadan kaldirmasi ve surtiinme Kuvvetinin statikten
dinamige gecisinin yumusak olarak saglanmasidir. Technoslide’in sagladig bir
diger buylk avantaj da surtiinme ozelliklerinin deprem durumunda beklenen
hareket hizina bagli olarak degismiyor olmasidir.

TIS tarafindan iretilen izolatérlerde kullanilan bir diger nemli malzeme ise destek
plakalarina oturtulan paslanmaz celik kayma yiizeyleridir. Bu ylizeyler hem form, hem
de piiriizlilik agisindan son derece dikkatli islenmektedir. izolatérlerde kullanilan
paslanmaz celik yuzeyler EN 10088-2 standardina uygun, 316L Kalitesinde, gevresel
kosullara dayanikli ve 1 pm’den daha az piirizlilige sahiptir.



Kesme Kuvveti (kN) / Long Force (kN)

0.2 0 0.2
Deplasman [m] / Long Disp [m]

MATERIALS

All main components of TIS curved surface sliders are
produced from S355 structural steel according to EN 10025,
except from the special friction material. It is advantageous to
use 5355 structural steel for both design and production of the
devices since it is a well-known material. This material has also
proven its performance under various structural loads.

The most essential component of curved surface sliders is the
friction material. The special friction material, developed by R&D
teamn of TIS, is named as Technoslide. Technoslide overcompensate all

Ustiin ézellikli Technoslide kullanilarak dretilmis olan yalitim cihazinin 6rek davraris egrisi of the requirements specified in EN 15129, EN 1337 and other seismic

A hsyteretic behavior of a curved surface slider that was manufactured with Technoslide
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codes, including load bearing capacity, dynamic and static friction
coefficients, low and high temperature behaviour, ageing and wearing
resistance. Technoslide is made of filled PTFE (polytetrafluoroethylene)

The main problem of friction materials, that satisfy EN 1337-2, made of

unfilled PTFE, is the phenomenon called “stick-slip”. Before the motion

starts, the friction between the mating surfaces produces a resisting force,

or breakaway force, that opposes sliding. Once the forces from seismic

action overcomes this resistance, sliding starts and the value of friction force

N between the mating surfaces drops to a “kinetic” value that is lower than the

b ‘breakaway” value. This creates a stick-slip problem, which is shown in the

horizontal force-horizontal displacement graphic at the upper right corner. With

the sudden increase of friction force, isolator transmits high horizontal forces to

the structure, which creates higher earthquake forces. One of the most important

properties of Technoslide is that it prevents stick-slip phenomenon and provides
smooth transition from static to dynamic states.

"

Another essential material used in TIS curved surface sliders is the stainless steel
concave sliding surfaces, which are placed on the backing plates and creates sliding
surfaces on the devices. These surfaces are carefully and precisely processed considering
both planarity and roughness. Stainless steel surfaces (sheets) used in TIS curved surface
sliders have quality of 316L and conforming the specifications of EN 10088-2. They are also
resistant to atmospheric conditions and have surface roughness less than 1 pm.



MODELLEME

Sirtinmeli sarkag tipi yalitim cihazlarinin tasariminda sarkag hareketinin temel
prensipleri Kullanilmaktadir. Cihazin tipine ve tasarim ozelliklerine gore elde
edilen esdeger degerler ve temel sarkac formiilleri kullanilarak izolatorlerin
salinim periyotlari ve rijitlikleri hesaplanabilir.

Tasidigi dusey yuk N ve esdeger edrilik yaricapi Rec olan bir sarkacin dogal
titresim periyodu (Tp) ve rijitligi (K,) asagidaki formillerde verilmistir.

- Ree N
T, =2m |—

TiS tarafindan iretilen siirtiinmeli sarkac tipi izolatorlerin kuvvet-deplasman
davranisinin modellenmesinde iki dogrulu davranis modeli kullanilmaktadir. Bu
davranis modeli, egimli yizeylerin egriligine ve surtiinme ozelliklerine baglidir.

TiS tarafindan Uretilen siirtiinmeli sarkac tipi yalitim cihazlarinin her iki tipi de
yukarida verilen genel modelleme yontemi ve parametreleriyle tasarlanmaktadir.
Farkli projeler ve farkli tiplerdeki cihazlar icin ilgili degerler degistirilerek
modelleme islemleri yapilmaktadir.

Modelleme sirasinda Eurocode 8’de verilen hesaplama yontemi de takip
edilmektedir. Buna gore yaliticinin etkin rijitligi ve etkin sonim orani tasarim
deplasmanina (dmax) bagli oldugu icin bir iterasyon yontemi izlenmektedir.
Varsayilan ve hesaplanan dmax degerleri arasindaki fark % 5’in altina inene
kadar iterasyonlara devam edilmektedir.



TiS tarafindan modelleme amaciyla Kullanilan teorik parametreler asagida listelenmistir.
Some parameters that are used for modelling of TIS curved surface sliders are listed below.

Kuvvet - Deplasman / Force - Displacement

Yatay Kuvvet / Horizontal Force

Yatay Deplasman / Horizontal Displacement

Sdrtinmeli sarkag tipi izolatérlerin tipik “kuvvet-deplasman” iliskisi

Typical bi-linear “force-discplacement” relationship of curved surface sliders

Q = ueN
K N
> 7 Rec
Q
Keff = u— + Kz
Rec Up
Terr=2m |—
&L ‘]9 Up +aueRec
6 — E . aueRec
L2 T Up +#9Rec

Karakteristik dayanim
Characteristic strength

Akma sonrasi (dengeleyici) rijitligi
Post yield (restoring) stiffness
Etkin rijitlik

Effective stiffness

Etkin titresim periyodu
Effective period of vibration

Etkin soniim orani
Effective damping

R..: Esdeger egrilik yaricap

ue: Esdeger siirtiinme kat sayis:
N:  Izolatre etkiyen diisey kuvvet
uy: Yatay deplasman

Equivalent radius of curvature
Equivalent friction coefficient
Vertical load on the isolator
Horizontal displacement

MODELLING

The basic principles of the simple pendulum motion is employed in the design of
curved surface sliders produced by TIS. Equivalent values that depend on the device
type and design specifications, and basic pendulum motion equations can be used
to calculate the oscillation periods and stiffnesses of the curved surface sliders. For
a pendulum with a vertical load N and an equivalent radius of curvature Rec , the
period of vibration (Tp) and the associated stiffness (Kp) are given by the simple

expressions below.
=2 N9 P

N
R ac

Hysteretic force — displacement behavior of the curved surface sliders produced by
TIS are described according to a bilinear model, governed by the parameters that in
turn depend on the curvature and friction properties of the curved surfaces.

The procedures and modelling parameters mentioned above are used for both types
of the curved surface slider produced by TIS. For different civil engineering projects
and devices, necessary alterations are implemented during modelling.

Modelling specification given in Eurocode 8 is also employed by TIS. According to
this, since the effective stiffness and the effective damping depend on the design
displacement (dmqy), an iterative procedure is carried out until the difference
between assumed and calculated values of (dmgqy) are less than 5% of the assumed
value.
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KULLANILAN YONETMELIKLER

Surtinmeli sarkag tipi yalitim cihazlarinin tasariminda EN 15129°da belirtilen
gereklilikler yerine getirilmektedir.Projenin bulundugu llkeye bagli olarak ASCE,
AASHTO ve/veya diger yerel yonetmelik ve sartnameler de kullanilabilir.

Technoslide, EN 1337 ve diger ilgili yonetmeliklerde belirtilen minimum kriterleri
fazlasiyla saglamaktadir. TiS tarafindan Uretilen yalitim cihazlar ayrica

Eurocode8, ASCE 7 ve 2018 Turkiye Bina Deprem Yonetmelidi'nin de gereklerini
saglamaktadir.

TASARIM OZELLIKLERI

TiS, cok farkli eksenel yiik ve tasarim deplasmani degerleri icin kiiresel yiizeyli
surtinmeli sarkac tipi yalitim cihazi tasarimi ve Uretimi yapabilmektedir. Yalitim
cihazlarinin her birinin Gzerine degisik ylUkleme durumlarinda gelen eksenel
yUklere ve sahaya 6zgli deprem tehlike analizi sonucu elde edilen ivme ve
deplasman spektrumlarina bagli olarak yalitim cihazlarinin tasarimlari projeye
0zgu olarak yapilmaktadir. Tasarimin son asamasi olarak yaplya zaman tanim
alaninda dogrusal olmayan hesap yontemleri uygulanarak yalitim cihazlari
dogrulanmaktadir.

Asagidaki tabloda TiS tarafindan yalitim cihazlari icin belirlenen eksenel yiik ve
deplasman sinirlari verilmistir. Bu sinirlarin asilmasi durumunda, 6zel tasarim
parametreleri benimsenecek ve ozel tasarim yalitim cihazlarn gelistirilmesi
gerekecektir. Bu sinirlar projelerin neredeyse hicbirinde asilmamaktadir.

Both type of curved surface sliders produced by TIS, satisfy the EN 15129
requirements.Depending on the location of structure, ASCE, AASHTO and/or any
other local seismic codes and specifications can also be employed in design.

Technoslide overcompensates EN 1337 specifications. In addition, TIS curved
surface sliders also meet the requirements given in Eurocode8, ASCE 7 and 2018
Turkish Earthquake Code.

TIS can successfully design and manufacture curved surface sliders having a large
variety of load bearing and horizontal displacement capacity values. Depending on
the combined axial loads on each curved surface slider, as well as, acceleration
and displacement spectra obtained by site specific probabilistic seismic hazard
assessment, design of curved surface sliders is evaluated separately for each
project by engineers of TIS. As the final step of design, the base isolated structure
is modelled in detail and nonlinear response history analyses are performed on the
model to verify isolation devices.

Axial load and displacement capacity limits that are determined by TIS are provided
in the table below. In case of exceeding these limits, special design procedures will
be evaluated by TIS to achieve required isolation parameters safely. These limits are
rarely exceeded.

TSP

TDP

Eksenel Yik (kN)

100-140000

100-140000

Maksimum Yatay Deplasman (mm)

+800

+1300

TSP TDP
Axial Load (kN) 100-140000 100-140000
Maximum Horizontal Displacement (mm) +800 +1300







Quality control principles specified in EN 15129 are being strictly implemented in
the production facility of TIS. Certificates of each batch of raw materials are being
checked, dimension controls of device components are evaluated in each stage of
manufacturing and the entire production system is inspected carefully.

TIS has not only CE certificate according to EN 15129 but also Integrated
Management System (IMS) combined by procedures defined in ISO 9001, ISO 14001
and IS0 45001.

The main objective of TIS in using a factory production control (FPC) is to make the
entire production process, from raw material to final assembly of the components,
run smoothly and systematically. In order to achieve this, TIS capitalize on standards
such as EN IS0 9001, 1SO 14001, 1SO 45001, EN 15129 and EN 1337.

In FPC, certificates of each batch of raw material are checked and those certificates
are recorded. During production, dimensions of every single component, whether
produced or processed, are checked and these inspections are recorded.

Since this system is also electronically monitored, possible flaws of production are
minimized. In addition, because of this system, traceability of each component of
curved surface sliders produced by TIS is achieved as stated in EN 15129.

TiS tarafindan tiretilen izolatérlerin her bir parcasi, EN 15129’da da belirtildigi
sekilde, izlenebilirlik ilkesini saglamaktadir.Alinan hammaddenin uygun
sertifikalara sahip olmasi kontrol edilmekte,lretimin her asamasinda
gerekli olcim kontrolleri yapilmakta ve butiin Uretim sisteni hassasiyetle
denetlenmektedir.

TiS, EN 15129’a uygun CE belgesinin yanisira ISO 9001, ISO 14001 ve 1SO
45001 prosedurlerinin birlestirilmesiyle kurulan Entegre Yonetim Sistemi
(EYS)’ne de sahiptir.

TiS tarafindan Kullanilan fabrika Kontrol planinin temel amaci, Uretilen
Urtinlerin hammaddeden mamul hale gelene kadar izlenen butin surecin
sistemli ve Kontrol altinda vyiiriitiilmesini saglamakti. TiS bu amaci
gercgeklestirebilmek icin TS-EN-1SO 9001, ISO 14001, ISO 45001, EN 15129
ve EN 1337 gibi standartlarin bir araya getirilerek olusturulmus bir entegre
yonetim sistemi kullanmaktadir.

Bu suirecte, alinan hammaddelerin gerekli sertifikalarinin oldugu kontrol edilir
ve bu sertifikalar kayit altina alinir. Uretim siiresince Uretilen ve/veya islenen
her bir parcanin 6lgiim Kontrolleri yapilir ve Kayit altina alinir. Biitlin bu sistem
elektronik olarak da izlendigi icin, fabrikada Uretim sirasinda olusabilecek
aksakliklar en aza indirgenmistir.

Ayrica, sorunsuz olarak isleyen bu sistem sayesinde TiS tarafindan Uretilen
izolatorlerin her bir parcasinin EN 15129°da da belirtildigi sekilde, takip
edilebilir olmasi saglanmaktadir.







KURULUM

TiS, yalitim cihazlarinin, farkli santiyelerdeki uygulama
yerlerine, kullanim durumlarina ve atmosfer sartlarina
gore kurulum talimatlarini hazirlar ve istenildiginde kurulum
TIS uzman ekibi tarafindan ve/veya koordinasyonu ile
gerceklestirilir.

Fabrikadan ¢ikan yalitim cihazlar 6zel paketlerinde ve koruma
sistemleri ile santiyeye sevkedilir ve kurulumlari baslayana
kadar paketlerinden cikarilmazlar. Paketlerin icinde ilgili yalitim
cihazinin kurulumu icin gerekli olan bitiin parca ve ekipmanlar
bulunur.

For different construction sites and environmental conditions, TIS provides installation
manuals for each type of device. If requested, installation can be supervised by TIS
experts, or the entire installation procedure can be evaluated by TIS.

Curved surface sliders are shipped to construction site inside their special packages
. and Kept inside them until installation begins. Packages involve all of the related
PAKETLEME VE SEVKIYAT documents and equipments to perform installation of devices.
TiS, lretimi tamamlanan yalitim cihazlarinin herbirine 6zel toz koruma

sistemi uygulamakta ve bu sayede yalitim cihazlarinin kayma yizeyleri
tim dis etkilerden ve yag, toprak, camur gibi cesitli Kirleticilerden

korunmaktadir. Toz koruma sistemi deprem aninda hareketi engellemeyecek TIS applies a special dust protection system on each manufactured curved
sekilde tasarlanmistir. Dolayisiyla, toz koruma sistemi yalitim cihazinin surface slider. This dust protection system protects sliding surfaces of
kullanim 6mrii boyunca gikarilmaz. devices from any environmental contaminants, such as oil, dust, mud,
Toz koruma sisteminin yanisira, yalitim cihazlarinin sevkiyat ve santiyede ilgili water, etc. Dust protection system (s designed such that it does not
yerlerine yerlestirilene kadar zarar gérmemesi icin 6zel korumalar uygulanmakta have any restraining effect during earthquake motion. Therefore, dust
ve ozel paketlerde tasinmaktadir. TiS tarafindan Kullanilan paketleme sistemi protection system is not needed to be removed during the lifetime of
yalitim cihazlarinin her tirli kosulda Kolaylikla yiklenmesini ve tasinmasini isolator.

saglamaktadr. Besides dust protection system, to prevent any damage on them
Ayrica, paketleme sirasinda uygulanan koruma onlemleri ile yalitim cihazlarinin in the construction site, special protection measures are taken on
sevkiyat sirasinda zarar gormemesi de saglanmaktadir. TIS curved surface sliders and they are transferred in protective

packages until isolators are installed on their specified locations.
Packaging system of TIS allows isolation devices to be handled
easily under all circumstances.



ENVIRONMENTAL FACTORS CEVRESEL ETKENLER,
CORROSION PROTECTION AND FIRE RESISTANCE PAS KORUMA VE YANGIN DAYANIMI

Yalitim cihazlarinin toz, nem, cesitli Kirleticiler gibi
cevresel etmenlere Karsi Korunabilmesi amaciyla TiS
tarafindan 6zel toz koruma sistemi uygulanmaktadir. Bu
yontemile yalitim cihazi uzunyillar dis etmenlere karsi %100
Korunabilmektedir. Toz koruma sistemi, yalitim cihazinin
icine su ve nem girmesine de engel oldugu icin paslanmadan
Requirements defined in EN 15129 and EN 12944 are used on TIS curved surface kaynaklanabilecek olumsuzluklari da en aza indirmektedir.
sliders for corrosion protection. According to these standards, depending on the
environmental conditions, different paint thickness and paint type are being
considered. Additional protection measures are being evaluted by TIS if the
environmental conditions are too severe.

Special dust protection system is applied to each isolation device to ensure protection
against environmental factors and contaminants, such as dust, humidity, oil, mud,
etc. Isolation devices can be protected 100% against environmental factors for a
long time. Since dust protection system prevents intrusion of water inside device,

it minimizes the corrosion effects, too.

TiS tarafindan tretilen cihazlari paslanmaya karsi korumak icin
EN 15129 ve EN 12944’te belirtilen yontemler izlenmektedir.
Bunlarin basinda, cevre kosullarina daha ¢ok maruz kalan
bolimlerde daha yogun olmak Uzere, epoksi boya ile koruma
Curved surface sliders manufactured by TIS has high fire resistance. For gelmektedir. Cihazlarin kullanilacagi bolgenin kosullarina gore ilave
the projects that require additional protection measures, the necessary koruma yontemleri kullanilabilmektedir.

precautions are taken by TiS. TiS tarafindan tiretilen yalitim cihazlari yangina dayaniklidir. Ek koruma

gereken projeler icin gerekli islemler TiS tarafindan yapilmaktadir

WARRANTY, MAINTENANCE AND REPAIR GARANTI, BAKIM VE ONARIM

TIS provides a certain amount of warranty period depending on TiS, projeye o6zel olarak yalitim cihazlarinin garantisini saglamaktadir.

each project. Inspection, maintenance, repair and replacement Bu garanti kapsaminda uygulanmasi gereken kontrol, bakim ve onarim
procedures within the scope of the warranty are provided by TIS. prosediirleri TiS tarafindan sunulmaktadir.







PROJELER

TiS, SATISA BASLADIGI 2016 YILININ KASIM AYINDAN 2020 YILININ
HAZIRAN AYINA KADAR...

« 29 projeye, 5641 adeti izolatdr, 154 adeti yapisal mesnet olmak Uzere
toplamda 5795 adet cihaz Gretmis ve teslim etmistir.

e 124 adet cihaza EN15129 ve/veya TBDY2018 sartnamesine gore
prototip testlerini Eucentre (Pavia, italya) ve Caltrans SRMD (San
Diego, ABD) Laboratuvarlarinda basariyla uygulamis ve test raporlarini
almistir.

e 2696 adet cihaza EN15129 ve/veya TBDY2018 sartnamesine gore
fabrika Uretim kontrol testlerini, akredite Kuruluslar tarafindan

STARTING FROM NOVEMBER 2016 UNTIL JUNE 2020, TiS

» Manufactured 5795 devices for 29 different projects, 5641 of which are
TDP type seismic isolation devices and 154 are pot bearings.

« Succesfully applied prototype tests to 124 different devices according
to EN 15129, TEC 2018 and/or ASCE 7 in Eucentre (Pavia, Italy) or
Caltrans SRMD Laboratories (San Diego, USA).

« Succesfully applied and reported FPC tests to 2696 devices according
to EN 15129, TEC 2018 and/or ASCE 7 in test laboratories calibrated by
accredited institutions.

kalibrasyonlari yapilmis izolator test laboratuvarinda basariyla
uygulamis ve raporlamistir.

Uretilen Cihazlarin Adi
Name of the Produced Devices

Uretim Baslangig Tarihi
Start Date of the Production

Saha Montaiji Bitis Tarihi
Completion Date of Site Installation

Toplam Uretim Adeti
Total Number of Manufactured Devices

izolatérlerin Deplasman Kapasitesi
Displacement Capacity of The Devices

izolatorlerin Diisey Yik Kapasiteleri
Vertical Load Capacity of The Devices

Uretilen Cihazlarin Adi

ERZINCAN 500 YATAKLI DEVLET HASTANESI
Erzincan 500 Bed State Hospital

TiS Double Pendulum (TDP)
TiS Double Pendulum (TDP)

27.02.2020
27.02.2020

Devam Ediyor

Ongoing

375 (Yapi: 369 + Prototip: 6)

375 (Structure: 369 + Prototype: 6)

+ 840 mm
+ 840 mm

7700/ 10800 / 13700 kN
7700/ 10800 / 13700 kN

TURKCELL iZMiR VERi MERKEZi
Turkcell izmir Data Center

TiS Double Pendulum (TDP)

Toplam Uretim Adeti
Total Number of Manufactured Devices

izolatérlerin Deplasman Kapasitesi
Displacement Capacity of The Devices

izolatorlerin Diisey Yik Kapasiteleri
Vertical Load Capacity of The Devices

Name of the Produced Devices TIS Double Pendulum (TDP)
Uretim Baslangig Tarihi 14.11.2016
Start Date of the Production 14.11.2016
Saha Montaji Bitis Tarihi 12.05.2017
Completion Date of Site Installation 12.05.2017

91 (Yapi: 87 + Prototip: 4)
91 (Structure: 87 + Prototype: 4)

+ 470 mm
+470 mm

6900/ 12700 kN
6900/ 12700 kN



HAYDARPASA GARI USTGECIT KOPRUSU
Haydarpasa Train Station Overpass Bridge

Uretilen Cihazlarin Adi TiS Pot Bearing (TPB)
Name of the Produced Devices TiS Pot Bearing (TPB)
Uretim Baslangig Tarihi 18.05.2018
Start Date of the Production 18.05.2018
Saha Montaiji Bitis Tarihi 19.01.2019
Completion Date of Site Installation 19.01.2019
Toplam Uretim Adeti 88 (Sabit: 66 + Kilavuzlu kayici: 22)
Total Number of Manufactured Devices 8
Mesnetlerin Disey Yiik Kapasiteleri 2800/ 1500 kN
Load Bearing Capacity of Devices 2800/ 1500 kN
Mesnetlerin Deplasman Kapasitesi +0/60 mm
Displacement Capacity of Devices +0/60mm
Mesnetlerin Dénme Kapasiteleri +0.01 rad
Rotation Capacity of Devices +0.01 rad
Zeynel Bey Tomb
Uretilen Cihazlarin Adi TiS Double Pendulum (TDP)
Name of the Produced Devices TiS Double Pendulum (TDP)
Uretim Baslangic Tarihi 26.01.2017
Start Date of the Production 26.01.2017
Saha Montaji Bitis Tarihi 20.03.2017
Completion Date of Site Installation 20.03.2017
Toplam Uretim Adeti 8
Total Number of Manufactured Devices 8
izolatérlerin Deplasman Kapasitesi + 420 mm
Displacement Capacity of The Devices +420 mm
izolatérlerin Diisey Yiik Kapasiteleri 1250 kN

Vertical Load Capacity of The Devices 1250 kN



MUGLA MILAS DEVLET HASTANESI

Mugla Milas State Hospital

Uretilen Cihazlarin Adi TiS Double Pendulum (TDP)
Name of the Produced Devices TIS Double Pendulum (TDP)

Uretim Baslangig Tarihi 26.05.2017
Start Date of the Production 26.05.2017

Saha Montaiji Bitis Tarihi 25.12.2017
Completion Date of Site Installation 25.12.2017

Toplam Uretim Adeti 414 (Yapi: 408 + Prototip: 6)
Total Number of Manufactured Devices 414 (Structure: 408 + Prototype: 6)

izolatérlerin Deplasman Kapasitesi + 460 mm
Displacement Capacity of The Devices + 460 mm

izolatorlerin Diisey Yilk Kapasiteleri 1600 / 2500 / 5500 kN
Vertical Load Capacity of The Devices 1600/ 2500 / 5500 kKN

BURSA KESTEL RAFET KAHRAMAN DEVLET HASTANESI
Bursa Kestel Rafet Kahraman State Hospital

Uretilen Cihazlarin Adi TiS Double Pendulum (TDP)
Name of the Produced Devices TIS Double Pendulum (TDP)

Uretim Baslangic Tarihi 05.09.2016
Start Date of the Production 05.09.2016

Saha Montaji Bitis Tarihi 18.11.2016

Completion Date of Site Installation 18.11.2016
Toplam Uretim Adeti 200 (Yapi: 192 + Prototip: 8)
Total Number of Manufactured Devices 200 (Structure: 192 + Prototype: 8)

izolatérlerin Deplasman Kapasitesi +560 mm

Displacement Capacity of The Devices +560 mm
izolatérlerin Diigey Yik Kapasiteleri 1600 / 3000 / 4000 / 6000 kN
Vertical Load Capacity of The Devices 1600 / 3000 / 4000 / 6000 KN



Uretilen Cihazlarin Adi

Name of the Produced Devices
Uretim Baslangig Tarihi

Start Date of the Production

Saha Montaji Bitis Tarihi
Completion Date of Site Installation

Toplam Uretim Adeti
Total Number of Manufactured Devices

izolatorlerin Deplasman Kapasitesi
Displacement Capacity of The Devices

izolatérlerin Duisey Yik Kapasiteleri
Vertical Load Capacity of The Devices

BURSA ALi 0SMAN SONMEZ DEVLET HASTANESI
Bursa Ali Osman Sénmez State Hospital

Uretilen Cihazlarin Adi

Name of the Produced Devices
Uretim Baslangic Tarihi

Start Date of the Production

Saha Montaji Bitis Tarihi
Completion Date of Site Installation

Toplam Uretim Adeti
Total Number of Manufactured Devices

izolatrlerin Deplasman Kapasitesi
Displacement Capacity of The Devices

izolatérlerin Diisey Yik Kapasiteleri
Vertical Load Capacity of The Devices

BiLECiK DEVLET HASTANESI
Bilecik State Hospital

TiS Double Pendulum (TDP)
TiS Double Pendulum (TDP)

31.10.2017
31.10.2017

09.03.2018

09.03.2018

414 (Yapi: 408 + Prototip: 6)

414 (Structure: 408 + Prototype: 6)

+210 mm
+210mm

5000/ 7900 / 14600 kN
5000/ 7900/ 14600 kN

TiS Double Pendulum (TDP)
TiS Double Pendulum (TDP)

09.07.2017
09.07.2017

17.02.2018

17.02.2018

931 (Yapi: 923 + Prototip: 8)

931 (Structure: 923 + Prototype: 8)

+ 410 mm
+410mm

4800/9200/ 13100/ 17200 kN
4800/9200/ 13100/ 17200 kN



PROJELER

DiYARBAKIR SiLVAN DEVLET HASTANESI
Diyarbakur Silvan State Hospital

Uretilen Cihazlarin Adi TiS Double Pendulum (TDP) | Toplam Uretim Adeti

Name of the Produced Devices  TIS Double Pendulum (TDP) | Total Number of Manufactured Devices
Uretim Baslangig Tarihi 13.03.2017 | izolatdrlerin Deplasman Kapasitesi
Start Date of the Production 13.03.2017 | Displacement Capacity of The Devices
Saha Montaji Bitis Tarihi 17.10.2017 | izolatdrlerin Diisey Yiik Kapasiteleri

Completion Date of Site Installation 17.10.2017 | Vertical Load Capacity of The Devices

MALATYA DEVLET HASTANESI
Malatya State Hospital

Uretilen Cihazlarin Adi TiS Double Pendulum (TDP) | Toplam Uretim Adeti

Palladium Mall Sky Bridge, Tehran, Iran

Uretilen Cihazlarin Adi TiS Double Pendulum (TDP)

Name of the Produced Devices TIS Double Pendulum (TDP)
Uretim Baslangig Tarihi 22.08.2017
Start Date of the Production 22.08.2017
Saha Montaiji Bitis Tarihi 14.11.2017

Completion Date of Site Installation 14.11.2017

331 (Yapi: 325+ Prototip: 6)
331 (Structure: 325 + Prototype: 6)

+280 mm
+280 mm

1700/ 3400/ 6600 kN
1700/ 3400 / 6600 kN

254 (Yapi: 246 + Prototip: 8)

PALLADIUM AVM SKY BRIDGE, TAHRAN, IRAN

Toplam Uretim Adeti
Total Number of Manufactured Devices

izolatorlerin Deplasman Kapasitesi
Displacement Capacity of The Devices

izolatérlerin Diisey Yik Kapasiteleri
Vertical Load Capacity of The Devices

Name of the Produced Devices TIS Double Pendulum (TDP) | Total Number of Manufactured Devices 254 (Structure: 246 + Prototype: 8)
Uretim Baslangig Tarihi 20.11.2017 | lzolatdrlerin Deplasman Kapasitesi +360 mm
Start Date of the Production 20.11.2017 Displacement Capacity of The Devices ~ + 360 mm
Saha Montaji Bitis Tarihi 16.02.2018 izolatérlerin Diisey Yik Kapasiteleri 4600/ 6600 / 10900 / 16000 KN
Completion Date of Site Installation 16.02.2018 Vertical Load Capacity of The Devices 4600/ 6600/ 10900/ 16000 kN

4
4

+380 mm
+380 mm

1700 kN
1700 kN



PROJECTS

ERZINCAN DEVLET HASTANESI
Erzincan State Hospital

Uretilen Cihazlarin Adi TiS Double Pendulum (TDP) | Toplam Uretim Adeti 235 (Yapi: 229 + Prototip: 6)
Name of the Produced Devices TIS Double Pendulum (TDP) | Total Number of Manufactured Devices 235 (Structure: 229 + Prototype: 6)
Uretim Baslangig Tarihi 20.11.2017 | izolatérlerin Deplasman Kapasitesi +610 mm

Start Date of the Production 20.11.2017 | Displacement Capacity of The Devices ~ +610 mm

Saha Montaji Bitis Tarihi 13.07.2018 | izolatérlerin Diisey Yiik Kapasiteleri 5300/ 10200 / 13900 kN
Completion Date of Site Installation 13.07.2018 | Vertical Load Capacity of The Devices ~ 5300/ 10200/ 13900 kN

TOKAT TURHAL DEVLET HASTANESI
Tokat Turhal State Hospital

Uretilen Cihazlarin Adi TiS Double Pendulum (TDP) | Toplam Uretim Adeti 315 (Yapi: 309 + Prototip: 6)
Name of the Produced Devices  TIS Double Pendulum (TDP) | Total Number of Manufactured Devices 315 (Structure: 309 + Prototype: 6)

Uretim Baslangig Tarihi 19.02.2018 | izolatérlerin Deplasman Kapasitesi + 460 mm
Start Date of the Production 19.02.2018 | Displacement Capacity of The Devices ~ + 460 mm
Saha Montaj Bitis Tarihi 27.04.2018 | izolatérlerin Diisey Yik Kapasiteleri 2500/ 3700/ 7100 kN
Completion Date of Site Installation 27.04.2018 | Vertical Load Capacity of The Devices 2500/ 3700/ 7100 kN

TARIHI GOZTEPE iSTASYONU
Goztepe Historical Train Station

Uretilen Cihazlarin Adi TiS Double Pendulum (TDP) | Toplam Uretim Adeti 11 (Yapi: 9 + Prototip: 2)
Name of the Produced Devices  TiS Double Pendulum (TDP) | Total Number of Manufactured Devices 11 (Structure: 9 + Prototype: 2)
Uretim Baslangig Tarihi 09.02.2018 | Izolatdrlerin Deplasman Kapasitesi +300 mm

Start Date of the Production 09.02.2018 | Displacement Capacity of The Devices ~ + 300 mm

Saha Montaji Bitis Tarihi 29.06.2018 | izolatorlerin Diisey Yiik Kapasiteleri 4000 kKN

Completion Date of Site Installation 29.06.2018 | Vertical Load Capacity of The Devices 4000 kN




PROJELER

KUTAHYA SEHIR HASTANESI
Kiitahya Integrated Health Campus

Uretilen Cihazlarin Adi TiS Double Pendulum (TDP) | Toplam Uretim Adeti 506 (Yapi: 498 + Prototip: 8)
Name of the Produced Devices TIS Double Pendulum (TDP) | Total Number of Manufactured Devices 506 (Structure: 498 + Prototype: 8)
Uretim Baslangic Tarihi 14.05.2018 | izolatérlerin Deplasman Kapasitesi +560 mm
Start Date of the Production 14.05.2018 | Displacement Capacity of The Devices ~ + 560 mm
Saha Montaj Bitis Tarihi 22.04.2020 | izolatrlerin Diisey Yiik Kapasiteleri 5000/8300/ 11600/ 15300 kN
Completion Date of Site Installation 22.04.2020 | Vertical Load Capacity of The Devices 5000/ 8300/ 11600 / 15300 kN

MUGLA YATAGAN DEVLET HASTANESI
Mugla Yatagan State Hospital

Uretilen Cihazlarin Adi TiS Double Pendulum (TDP) | Toplam Uretim Adeti 191 (Yapi: 183 + Prototip: 8)
Name of the Produced Devices  TiS Double Pendulum (TDP) | Total Number of Manufactured Devices 191 (Structure: 183 + Prototype: 8)
Uretim Baslangig Tarihi 15.10.2018 | Izolatrlerin Deplasman Kapasitesi +270 mm
Start Date of the Production 15.10.2018 | Displacement Capacity of The Devices ~ +270 mm
Saha Montaji Bitis Tarihi 15.03.2019 | izolatorlerin Diisey Yiik Kapasiteleri 3700/ 7500 / 14800 / 23600 kN
Completion Date of Site Installation 15.03.2019 Vertical Load Capacity of The Devices 3700/ 7500/ 14800 / 23600 kKN

Usak State Hospital
Uretilen Cihazlarin Adi TiS Double Pendulum (TDP) | Toplam Uretim Adeti 212 (Yapi: 206 + Prototip: 6)
Name of the Produced Devices TDP | Total Number of Manufactured Devices 212 (Structure: 206 + Prototype: 8)
Uretim Baslangig Tarihi 03.09.2018 |izolatérlerin Deplasman Kapasitesi +370 mm
Start Date of the Production 03.09.2018 | Displacement Capacity of The Devices ~ + 370 mm

Saha Montaji Bitis Tarihi 25.12.2018 |izolatorlerin Diisey Yk Kapasiteleri 4000/ 9400 / 15200 kKN
Completion Date of Site Installation 25.12.2018 | Vertical Load Capacity of The Devices 4000/ 9400 / 15200 kN



PROJECTS

S.ALESSIO VE S.STEFANO ViYADUKLERI, iTALYA
S.Alessio and S.Stefano Viaducts, Italy

Uretilen Cihazlarin Adi TiS Double Pendulum (TDP) | Toplam Uretim Adeti 81 (Yapi: 77 + Prototip: 4)
Name of the Produced Devices  TIS Double Pendulum (TDP) | Total Number of Manufactured Devices  81(Structure: 77 + Prototype: 4)
Uretim Baslangig Tarihi 18.12.2017 | Izolatérlerin Deplasman Kapasitesi +270 mm

Start Date of the Production 18.12.2017 | Displacement Capacity of The Devices ~ + 270 mm

Saha Montaiji Bitis Tarihi Devam Etmekte | Izolatorlerin Diisey Yik Kapasiteleri 1700 / 5600 kN

Completion Date of Site Installation Ongoing | Vertical Load Capacity of The Devices 1700 /5600 kN

MALATYA DOGANSEHIR DEVLET HASTANESI
Mugla Yatagan State Hospital

Uretilen Cihazlarin Adi TiS Double Pendulum (TDP) | Toplam Uretim Adeti 126 (Yapi: 122 + Prototip: 4)
Name of the Produced Devices TS Double Pendulum (TDP) | Total Number of Manufactured Devices 126 (Structure: 122 + Prototype: 4)
Uretim Baslangig Tarihi 17.12.2018 | izolatorlerin Deplasman Kapasitesi + 490 mm

Start Date of the Production 17.12.2018 | Displacement Capacity of The Devices ~ + 490 mm

Saha Montaji Bitis Tarihi 06.05.2019 | izolatorlerin Diisey Yik Kapasiteleri 7300/ 12500 kN

Completion Date of Site Installation 06.05.2019 | Vertical Load Capacity of The Devices 7300/ 12500 kN

AFSARAN KOPRUSU, GORGAN
Afsaran Bridge,Gorgan

Uretilen Cihazlarin Adi TiS Double Pendulum (TDP) | Toplam Uretim Adeti 14 (Yapi: 12 + Prototip: 2)
Name of the Produced Devices  TiS Double Pendulum (TDP) | Total Number of Manufactured Devices 14 (Structure: 12 + Prototype: 2)
Uretim Baslangig Tarihi 30.07.2019 |izolatérlerin Deplasman Kapasitesi +410mm

Start Date of the Production 30.07.2019 |Displacement Capacity of The Devices ~ + 410 mm

Saha Montaiji Bitis Tarihi 24.12.2019 |izolatorlerin Diisey Yiik Kapasiteleri 14100 kN

Completion Date of Site Installation 24.12.2019 | Vertical Load Capacity of The Devices 4100 kN




PROJELER

TURKCELL AVRUPA VERi MERKEZIi, TEKIRDAG
Turkcell Europe Data Center

ODTU RUZGAR TUNELI

METU Wind Tunnel
Uretilen Cihazlarin Adi TiS Pot Bearing (TPB) | Mesnetlerin Diisey Yiik Kapasiteleri
Name of the Produced Devices TiS Pot Bearing (TPB) | Total Number of Manufactured Devices
Uretim Baslangig Tarihi 18.05.2017 | Mesnetlerin Deplasman Kapasitesi
Start Date of the Production 18.05.2017 | Displacement Capacity of The Devices
Saha Montaiji Bitig Tarihi 15.02.2018 | Mesnetlerin Dénme Kapasiteleri -
Completion Date of Site Installation 15.02.2018 | Vertical Load Capacity of The Devices
Toplam Uretim Adeti 40 (Canak: 22 + Diger: 18)
Total Number of Manufactured Devices 40 (Pot: 22 + Other: 18)

S.GIORGIO VE S.FRANCESCO ViYADUKLERI, iTALYA
S.Giorgio and S.Francesco Viaducts,Italy

Uretilen Cihazlarin Adi TiS Double Pendulum (TDP) | Toplam Uretim Adeti )
Name of the Produced Devices TiS Double Pendulum (TDP) | Total Number of Manufactured Devices
Uretim Baslangig Tarihi 22.04.2019 | izolatérlerin Deplasman Kapasitesi
Start Date of the Production 22.04.2019 | Displacement Capacity of The Devices
Saha Montaj! Bitig Tarihi Baglamad) | Izolatérlerin Disey Yik Kapasiteleri
Completion Date of Site Installation Not Started | Vertical Load Capacity of The Devices

Uretilen Cihazlarin Adi TiS Double Pendulum (TDP) | Toplam Uretim Adeti 226 (Yapi: 222 + Prototip: 4)
Name of the Produced Devices TIS Double Pendulum (TDP) | Total Number of Manufactured Devices 226 (Structure: 222 + Prototype: 4)
Uretim Baslangig Tarihi 14.05.2018 | izolatérlerin Deplasman Kapasitesi +200 mm
Start Date of the Production 14.05.2018 | Displacement Capacity of The Devices ~ + 200 mm
Saha Montaji Bitis Tarihi 05.06.2019 | izolatérlerin Diisey Yik Kapasiteleri 6000/ 11600 kN
Completion Date of Site Installation 05.06.2019 | Vertical Load Capacity of The Devices 6000/ 11600 kN

660/ 1100 kN
660/ 1100 kN

+60 mm
+60 mm

+0.025 rad
+0.025 rad

46 (Yapi: 46 + Prototip: 0)
46 (Structure: 46 + Prototype: 0)

+ 250 mm
+250 mm

1900/ 5300 kN
1900/ 5300 kN



PROJECTS

Uretilen Cihazlarin Adi TiS Double Pendulum (TDP)

Name of the Produced Devices  TIS Double Pendulum (TDP)
Uretim Baslangig Tarihi 21.10.2019
Start Date of the Production 21.10.2019
Saha Montaiji Bitis Tarihi 26.02.2020

MALATYA BATTALGAZi DEVLET HASTANESI

Toplam Uretim Adeti
Total Number of Manufactured Devices

izolatérlerin Deplasman Kapasitesi
Displacement Capacity of The Devices

izolatérlerin Diisey Yik Kapasiteleri

Completion Date of Site Installation 26.02.2020 | Vertical Load Capacity of The Devices
Uretilen Cihazlarin Adi TiS Pot Bearing (TPB) | Mesnetlerin Diisey Yik Kapasiteleri
Name of the Produced Devices TiS Pot Bearing (TPB) | Load Bearing Capacity of Devices
Uretim Baslangig Tarihi 17.01.2020 | Mesnetlerin Deplasman Kapasitesi
Start Date of the Production 17.01.2020 | Displacement Capacity of Devices
Saha Montaji Bitis Tarihi Devam Etmekte | Mesnetlerin Dénme Kapasiteleri
Completion Date of Site Installation Ongoing | Rotation Capacity of Devices
Toplam Uretim Adeti 26 (Serbest kayici tip)

Total Number of Manufactured Devices 26 (Free sliding)

TARIHi NUSRETIYE SAAT KULESI, iISTANBUL
Nusretiye Historical Clock Tower,istanbul

Uretilen Cihazlarin Adi TiS Double Pendulum (TDP)

Name of the Produced Devices  TiS Double Pendulum (TDP)
Uretim Baslangig Tarihi 15.04.2019
Start Date of the Production 15.04.2019
Saha Montaji Bitis Tarihi 19.07.2019

Completion Date of Site Installation 19.07.2019

Toplam Uretim Adeti
Total Number of Manufactured Devices

izolatérlerin Deplasman Kapasitesi
Displacement Capacity of The Devices

izolatorlerin Diisey Yik Kapasiteleri
Vertical Load Capacity of The Devices

Malatya Battalgazi State Hospital

230 (Yapi: 222 + Prototip: 8)
230(Structure: 222 + Prototype: 8)

+ 450 mm
+ 450 mm

5300/ 10300/ 15300 / 19400 kN
5300/ 10300/ 15300/ 19400 kN

IRAK MERKEZ BANKASI
Central Bank Of Iraq

150/ 400/ 600/ 1900 kN
150/ 400/ 600/ 1900 kN

+100/50/ 100/100 / 100/100 / 450/50 mm
+100/50 / 100/100 / 100/100 / 450/50 mi

+0.018/0.004/0.010/0.011 rad
+0.018/0.004/0.010/0.011 rad

4 (Yapi: 4 + Prototip: 0)
4 (Structure: 4 + Prototype: 0)

+ 660 mm
+660 mm

4600 kN
4600 KN



PROJELER

ISTANBUL BASAKSEHIR KAYAPARK
KUZEY YAKASI PROJESi C1 BLOK SPOR SALONU CATISI
Basaksehir Kayaparak Northside Project Sports Hall Roof,istanbul

Uretilen Cihazlarin Adi TiS Double Pendulum (TDP) | Toplam Uretim Adeti 20 (Yapi: 20)
Name of the Produced Devices TIS Double Pendulum (TDP) | Total Number of Manufactured Devices 20 (Structure: 20)
Uretim Baslangig Tarihi 06.11.2019 | lIzolatdrlerin Deplasman Kapasitesi +300 mm
Start Date of the Production 06.11.2019 | Displacement Capacity of The Devices ~ + 300 mm

Saha Montaji Bitis Tarihi 04.01.2020 | izolatorlerin Diisey Yiik Kapasiteleri 3000 kN
Completion Date of Site Installation 04.01.2020 | Vertical Load Capacity of The Devices 3000 kN

HATAY DORTYOL DEVLET HASTANESI
Hatay Dértyol State Hospital

Uretilen Cihazlarin Adi TiS Double Pendulum (TDP) | Toplam Uretim Adeti 350 (Yapi: 340 + Prototip: 10)
Name of the Produced Devices TIS Double Pendulum (TDP) | Total Number of Manufactured Devices 350 (Structure: 340 + Prototype: 10)

Uretim Baslangig Tarihi 17.09.2019 | Izolatérlerin Deplasman Kapasitesi + 400 mm

Start Date of the Production 17.09.2019 Displacement Capacity of The Devices ~ + 400 mm
Saha Montaj Bitis Tarihi 29.11.2019 | izolatérlerin Diisey Yik Kapasiteleri 4000/ 6300/ 10300 / 14500 / 41100 kN
Completion Date of Site Installation 29.11.2019 | Vertical Load Capacity of The Devices 4000/ 6300/ 10300/ 14500/ 41100 kN

BITLIS CAYI ViYADUGU
Bitlis Viaduct

Uretilen Cihazlarin Adi TiS Double Pendulum (TDP) | Toplam Uretim Adeti 52 (Yapi: 48 + Prototip: 4)
Name of the Produced Devices TIS Double Pendulum (TDP) | Total Number of Manufactured Devices 52 (Structure: 48 + Prototype: 4)
Uretim Baslangic Tarihi 09.04.2020 | Izolatérlerin Deplasman Kapasitesi +300 mm
Start Date of the Production 09.04.2020 | Displacement Capacity of The Devices ~ + 300 mm
Saha Montaj Bitis Tarihi Baglamadi izolatérlerin Diisey Yilk Kapasiteleri 5000 / 13500 kN
Completion Date of Site Installation Not Started | Vertical Load Capacity of The Devices 5000/ 13500 kN






Deprem yalitimi kavraminin bir parcasi oldugu deprem mihendisligi, dinyanin
en eski mihendislik disiplini olan insaat muhendisliginin en yeni ve yenilikgi
alanlarindan birisidir. TIS Teknolojik izolatér Sistemleri de bununla uyumlu
olarak, deprem yalitimi ve mihendisligi alanindaki faaliyetlerine, surekli
gelisim ve ilerleme vizyonu ile baslamis, bugiin de ayni vizyonu yeni projeler ve
alanlardaki calismalariyla sirdirmektedir.

Earthquake engineering, which includes seismic base isolation concept in it,
is one of the most contemporary and progressive fields of civil engineering,
world’s oldest engineering discipline. Compatibly with that aspect, TIS
Teknolojik Izolatér Sistemleri started its business in seismic base isolation and
engineering field, with the vision of consistent development and progression;
and it maintains the same vision with its work in new projects and new fields.

TECHNOSLIDE

TECHNOSLIDE

TiS Teknolojik izolatér Sistemleri’nin kurulusu, alaninda diinya capinda
calismalar yapmis akademik danismanlarin katkilariyla gerceklesmis ve
firmanin ilk calismasi, rekabet¢i ve vyenilik¢i olmanin anahtari olan
sirtinme malzemesi Technoslide’in gelistirilmesi olmustur. Politecnico di
Milano ile yapilan is birligi ile Technoslide, yaklasik 2 yil stren ve kapsamli ve
zorlayicl testlerin sonunda gelistirilmis ve patenti alinmistir. Technoslide hem
kimyasal icerigi hem de Uretim metodolojisiyle piyasada yaygin bulunan saf
PTFE malzemesine gore her agidan daha yiksek performans saglamaktadir.

The establishment of TIS Teknolojik izolatér Sistemleri, has been realized with
the contribution of academic consultants renown worldwide in their research
fields, and the first R®D work of the company became the development
of sliding material Technoslide, which is key to become competitive and
innovative. With the collaboration with Politecnico di Milano, Technoslide was
developed at the end of 2 years of work and after comprehensive tests and the
material was patented afterwards. Technoslide, with its chemical composition
and production methodology, provides superior performance in all aspects as
compared to the widely-available virgin PTFE.
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TIS DOUBLE PENDULUM (TDP)

The fact that seismic base isolation is one of the most innovative and technological
application fields of civil engineering requires that the design methods, products
and controls shall comply specific standards and shall remain under constant
surveillance and improvement. TIS Teknolojik izolatér Sistemleri entered the
industry by completing all necessary steps on the path to achieve products
and services with international standards. Steps are briefly listed below.

Design of product prototypes

Development of production know-how and prototype production

Prototype tests

Technical evaluation of material and prototype tests and product verification
Approval of tested products by experts and authorized notified bodies
Approval of factory production control (FPC) system by notified bodies
Certification

NS N WN =

During realization of these steps, TIS also conducted a very valuable R&D
activity; and wrote its own standard (European Assessment Document-
EAD) for its product developed with patented and superior performance
material Technoslide, introduced it to the literature, and got the approval
from the entire European Union (European Technical Approval-ETA).

TIS DOUBLE PENDULUM (TDP)

Deprem yalitiminin insaat mihendisliginin en yenilikci ve teknolojik uygulama
alanlarindan biri olmasi, bu alanda Kkullanilan yontemlerin ve Uretilen Griinlerin
belirli standartlara sahip olmasini ve stirekli denetim ve gelistirme asamalarindan
gecmesini gerektirmektedir. TIS Teknolojik izolatér Sistemleri de uluslararasi
standartlarda Urin ve hizmet Uretmek icin gerekli olan tim asamalardan
gecerek calismalarina baslamistir. Bu asamalar Kisaca asagida listelenmistir.

Uriin prototiplerinin tasarimi

Uretim yontem bilgisinin gelistirilmesi ve prototip tiretimi

Prototip testlerinin gerceklestirilmesi

Malzeme ve prototip testlerinin teknik dederlendirmesi ve Uriin dogrulamasi
Test edilmis Uriinlerin yetkili kuruluslarca onaylanmasi

Fabrika tretim kontrol (FPC) sisteminin onayli kurulus tarafindan onaylanmasi

NousrwLWDN =

Belgelendirme

Bu asamalar baslarken TiS ayni zamanda, cok dederli bir Ar-Ge faaliyeti
surdurmus ve bu kapsamda standart muadilinden ¢ok daha yiksek ozelliklere
sahip olan Technoslide malzemesiyle Uretilecek Urlini icin kendi standardin
(Avrupa Degerlendirme Dokumani-EAD) yazmis, literatire gecirmis ve
tim Avrupa Birligi’'nin onayindan gecirmistir (Avrupa Teknik Onayl-ETA).



TIS POT BEARING (TPB) ve
TIS SPHERICAL BEARING (TSB)

TiS Teknolojik izolator Sistemleri, faaliyetlerine deprem miihendisligi alanindaki
Ar-Ge calismalariyla baslamis olsa da vizyonunu yapi ve ulastirma muihendisligi

alanina genisletmis ve trln cesitliligini bu alanda da hizmet verecek sekilde
artirmaya baslamistir.

Bu kapsamda, TDP urununiin gelistirilmesinin ardindan buyuk cogunlukla kopru
ve viyadik gibi ulasim yapilarinda kullanilan yapisal mesnetlerin gelistirilmesi
calismalarini gerceklestirmis ve TDP ile benzer asamalardan gecerek once TPB,

sonra da TSB drinlerinin belgelendirme calismalarini tamamlayip satisa
surmustur.

TIS POT BEARING (TPB) and
TIS SPHERICAL BEARING (TSB)

TIS Teknolojik lzolatér Sistemleri has been expanding its vision to structural and

transportation engineering and increasing the product range so as to offer service

in those fields, even if it started its operations with R&D works in earthquake
engineering.

Within this context, TIS performed the development of structural bearings, which
are mainly used in transportation structures such as bridges and viaducts, after
the development of TDP; and after the similar steps followed in TDP development,
TIS finished certifications and launched two types of structural bearings, TPB
and TSB respectively.







ARASTIRMA PROJELERI

Degisken Sirtiinme Yiizeyli Celik Deprem Yalitim Cihazi Gelistirilmesi
(TUBITAK Proje No: 3150962)

TiIS Teknolojik izolator Sistemleri, destekleyici Kurulus olan TUBITAK'In
destekleri ve tesvikleriyle gerceklestirdigi ilk Ar-Ge projesini, belgelendirmesini
tamamladigi TDP UrinlG Uzerinde yapmistir. Bu proje kapsaminda, calisma
prensipleri ve performansi agisindan standart bir Uriin olan TDP’ye kiyasla,
hedefe gore adaptif bir slrtinme ve enerji sonimleme ozelliklerine sahip
olacak ve boylelikle daha vyiksek performansli ve ekonomik bir cihaz
gelistirme hedeflenmistir. 2 yil sireli proje Haziran 2018’de tamamlanmistir.

RESEARCH PROJECTS

Development of Seismic Base Isolator with Variable Friction Surfaces (TUBITAK
Project No: 3150962)

TIS Teknolojik izolatér Sistemleri conducted its first R&D project supported
by The Scientific and Technological Research Council of Turkey (TUBITAK)
on its certified TDP product. Within this research project, it was aimed at
developing a higher performance and more economical device, which would
have an adaptive friction and energy dissipation properties as compared to a
more standard TDP device in terms of working mechanism and performance.
The 2-year-long R®D project has successfully completed in June 2018.



ARASTIRMA PROJELERI

SERA Avrupa Birligi Projesi
(Proje No: INFRAIA-01-2016-2017)

SERA (Seismology and Earthquake Engineering Research Infrastructure
Alliance for Europe) Projesi, Tiirkiye'den Orta Dogu Teknik Universitesi,
italya’dan Pavia Universitesi ve ABD’den Washington Universitesi ile ortaklasa
yuriitiilen Avrupa Birligi destekli bir arastirma projesidir. TiS Teknolojik izolator
Sistemleri de Ar-Ge projesi kapsaminda gelistirilen Grilinleri ve standart Grlnleri
ile bu projenin paydaslarindan olmustur. Proje kapsaminda Pavia, italya'da
bulunan EUCENTRE Laboratuvar’nda mevcut ve gelistirmekte oldugumuz
Urinlerin cesitli ileri performans testleri gergeklestirilmistir. Proje kapsaminda
“Degisken Davranisli Surtiinmeli Sarkac Tipi Deprem Yalitim Birimi” gelistirme
calismalan gerceklestirilmistir. Bir yillk proje 2018 yilinda tamamlanmistir.

SERA Project (Project No: INFRAIA-01-2016-2017)

SERA (Seismology and Earthquake Engineering Research Infrastructure Alliance

for Europe) Project is a European Union research project with several university
partners, which are Middle East Technical University from Turkey, Pavia
University from Italy, Washington University from the USA. TIS Teknolojik [zolatér
Sistemleri took its place as a partner with its newly-developed and standard
base isolation devices. In the scope of this project, several full-scale prototype
and hybrid tests have been performed on TIS products at EUCENTRE Laboratory
in Pavia, Italy in order to develop an “articulated variable behavior curved surface
slider type” base isolation device. The one-year project is completed in 2018.
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URUN TABLOLARI
PRODUCT TABLES

Cift Klresel Yuzeyli
Sarkac Tipli Celik Izolator

Double Pendulum - TDP




URUN TABLOLARI 1

TIS Cift Kiresel Yiizeyli Sarkac Tipli Celik izolator

D1

Deplasman Displacement Sirtlinme Friction Esdeger Soéniim Orani Equivalent Damping 45.18%
Isim Name Nsd (kN) V (kN) d1 (mm) d2 (mm) D1 (mm) D2 (mm) H (mm) W (kg)
TDP 1000/100/5 1000 71 295 295 395 395 56 17
TDP 2000/100/5 2000 141 351 351 451 451 63 30
TDP 3000/100/5 3000 212 394 394 544 544 70 46
TDP 4000/100/5 4000 282 430 430 580 580 76 64
TDP 5000/100/5 5000 353 462 462 612 612 83 84
TDP 6000/100/5 6000 423 491 491 731 731 89 107
TDP 7000/100/5 7000 493 517 517 757 757 95 131
TDP 8000/100/5 8000 564 542 542 782 782 102 158
TDP 9000/100/5 9000 634 565 565 805 805 108 186
TDP 10000/100/5 10000 705 587 587 827 827 114 217
Deplasman Displacement Sirtlinme Friction Esdeger Séniim Orani Equivalent Damping 49.30%
isim Name Nsd (kN) V (kN) d1 (mm) d2 (mm) D1 (mm) D2 (mm) H (mm) W (kg)
TDP 1000/100/7 1000 91 320 320 420 420 57 21
TDP 2000/100/7 2000 181 386 386 486 486 65 40
TDP 3000/100/7 3000 272 437 437 587 587 73 62
TDP 4000/100/7 4000 362 480 480 630 630 80 88
TDP 5000/100/7 5000 453 517 517 667 667 87 117
TDP 6000/100/7 6000 543 551 551 791 791 95 150
TDP 7000/100/7 7000 633 583 583 823 823 102 187
TDP 8000/100/7 8000 724 612 612 852 852 109 226
TDP 9000/100/7 9000 814 639 639 879 879 116 269
TDP 10000/100/7 10000 905 665 665 905 905 123 315
Deplasman Displacement Surtlinme Friction Esdeger Sénum Orani Equivalent Damping 52.90%
isim Name Nsd (kN) V (KN) d1 (mm) d2 (mm) D1 (mm) D2 (mm) H (mm) W (kg)
TDP 1000/100/10 1000 121 367 367 467 467 60 31
TDP 2000/100/10 2000 241 452 452 552 552 70 63
TDP 3000/100/10 3000 362 517 517 667 667 79 103
TDP 4000/100/10 4000 482 573 573 723 723 89 152
TDP 5000/100/10 5000 603 621 621 771 771 98 207
TDP 6000/100/10 6000 723 665 665 905 905 107 269
TDP 7000/100/10 7000 843 706 706 946 946 116 340
TDP 8000/100/10 8000 964 743 743 983 983 125 416
TDP 9000/100/10 9000 1084 779 779 1019 1019 134 501
TDP 10000/100/10 10000 1205 812 812 1052 1052 143 592

Tablolarda verilen degerler baslangic olarak kabul edilir: Bunlar esdeger egrilik yaricapt R=4900 mm (T=4.44 sn) degerine gore hesaplanmustir: Projeye Ozel izolatorlerin tasartmi, projedeki tiim sismik parametreler
belirlendikten sonra yapilir.

Nsd = ULS Maksimum Yiik, V = Maksimum Kesme kuvveti, d1 = Alt plaka i¢ ¢ap, d2 = Ust plaka i¢ capr, D1 = Alt plaka dis capi, D2 = Ust plaka dis ¢capi, H = Cihaz Yiiksekligi, W = Cihaz Agirhgi



TiS Double Pendulum - TDP

PRODUCT TABLES 1

Displacement Friction Equivalent Damping
isim Name Nsd (KN) V (kN) d1 (mm) d2 (mm) D1 (mm) D2 (mm) H (mm) W (kg)
TDP 1000/200/5 1000 91 895 395 495 495 62 31
TDP 2000/200/5 2000 182 451 451 551 551 70 53
TDP 3000/200/5 3000 273 494 494 644 644 77 76
TDP 4000/200/5 4000 364 530 530 680 680 85 103
TDP 5000/200/5 5000 455 562 562 712 712 92 132
TDP 6000/200/5 6000 545 591 591 831 831 99 163
TDP 7000/200/5 7000 636 617 617 857 857 106 197
TDP 8000/200/5 8000 727 642 642 882 882 112 233
TDP 9000/200/5 9000 818 665 665 905 905 119 272
TDP 10000/200/5 10000 909 687 687 927 927 126 313
Displacement Friction Equivalent Damping
isim Name Nsd (kN) V (kN) d1 (mm) d2 (mm) D1 (mm) D2 (mm) H (mm) W (kg)
TDP 1000/200/7 1000 m 420 420 520 520 63 38
TDP 2000/200/7 2000 222 486 486 586 586 73 66
TDP 3000/200/7 3000 333 537 537 687 687 81 99
TDP 4000/200/7 4000 [ 580 580 730 730 90 137
TDP 5000/200/7 5000 555 617 617 767 767 98 177
TDP 6000/200/7 6000 665 651 651 891 891 106 222
TDP 7000/200/7 7000 776 683 683 923 923 113 271
TDP 8000/200/7 8000 887 712 712 952 952 121 324
TDP 9000/200/7 9000 998 739 739 979 979 129 380
TDP 10000/200/7 10000 1109 765 765 1005 1005 136 440
Displacement Friction Equivalent Damping
isim Name Nsd (kN) V (kN) d1 (mm) d2 (mm) D1 (mm) D2 (mm) H (mm) W (kg)
TDP 1000/200/10 1000 141 467 467 567 567 67 53
TDP 2000/200/10 2000 282 552 552 652 652 79 101
TDP 3000/200/10 3000 423 617 617 767 767 90 157
TDP 4000/200/10 4000 564 673 673 823 823 100 223
TDP 5000/200/10 5000 705 721 721 871 871 110 296
TDP 6000/200/10 6000 845 765 765 1005 1005 120 379
TDP 7000/200/10 7000 986 806 806 1046 1046 130 471
TDP 8000/200/10 8000 1127 843 843 1083 1083 140 569
TDP 9000/200/10 9000 1268 879 879 1119 1119 150 678
TDP 10000/200/10 10000 1409 912 912 1152 1152 160 794

The values given in the tables can be considered preliminary: they are calculated considering an equivalent radius of curvature R = 4900 mm (T = 4,44 sec.). Specific isolators will be designed when all the seismic parameters
of the project will be available
Nsd = ULS Maximum Load, V = Maximum Shear force, d1 = Internal diameter of the lower plate, d2 = Internal diameter of the upper plate, DI = External diameter of the lower plate, D2 = External diameter of the upper

plate, H = Height of the device, W = Weight of the device




UN TABLOLARI 1

TIS Cift Kiresel Yiizeyli Sarkac Tipli Celik izolator

D1

Deplasman Displacement Sirtlinme Friction Esdeger Soéniim Orani Equivalent Damping 28.60%
Isim Name Nsd (kN) V (kN) d1 (mm) d2 (mm) D1 (mm) D2 (mm) H (mm) W (kg)
TDP 1000/300/5 1000 12 495 495 595 595 69 55
TDP 2000/300/5 2000 223 551 551 651 651 79 87
TDP 3000/300/5 3000 334 594 594 Th4 744 87 121
TDP 4000/300/5 4000 445 630 630 780 780 95 158
TDP 5000/300/5 5000 557 662 662 812 812 103 198
TDP 6000/300/5 6000 668 691 691 931 931 110 240
TDP 7000/300/5 7000 779 717 717 957 957 118 286
TDP 8000/300/5 8000 890 742 742 982 982 125 334
TDP 9000/300/5 9000 1002 765 765 1005 1005 132 385
TDP 10000/300/5 10000 113 787 787 1027 1027 140 439
Deplasman Displacement Sirtlinme Friction Esdeger Séniim Orani Equivalent Damping 33.90%
isim Name Nsd (kN) V (kN) d1 (mm) d2 (mm) D1 (mm) D2 (mm) H (mm) W (kg)
TDP 1000/300/7 1000 132 520 520 620 620 72 65
TDP 2000/300/7 2000 263 586 586 686 686 82 107
TDP 3000/300/7 3000 394 637 637 787 787 92 153
TDP 4000/300/7 4000 525 680 680 830 830 101 204
TDP 5000/300/7 5000 657 717 717 867 867 110 259
TDP 6000/300/7 6000 788 751 751 991 991 118 318
TDP 7000/300/7 7000 919 783 783 1023 1023 127 384
TDP 8000/300/7 8000 1050 812 812 1052 1052 135 452
TDP 9000/300/7 9000 1182 839 839 1079 1079 144 525
TDP 10000/300/7 10000 1313 865 865 1105 1105 152 602
Deplasman Displacement Sirtlinme Friction Esdeger Séniim Orani Equivalent Damping 39.50%
isim Name Nsd (kN) V (kN) d1 (mm) d2 (mm) D1 (mm) D2 (mm) H (mm) W (kg)
TDP 1000/300/10 1000 162 567 567 667 667 76 87
TDP 2000/300/10 2000 323 652 652 752 752 90 155
TDP 3000/300/10 3000 484 717 717 867 867 102 233
TDP 4000/300/10 4000 645 773 773 923 923 114 322
TDP 5000/300/10 5000 807 821 821 971 971 125 418
TDP 6000/300/10 6000 968 865 865 1105 1105 136 525
TDP 7000/300/10 7000 1129 906 906 1146 1146 147 642
TDP 8000/300/10 8000 1290 943 943 1183 1183 157 765
TDP 9000/300/10 9000 1452 979 979 1219 1219 168 901
TDP 10000/300/10 10000 1613 1012 1012 1252 1252 178 1042

Tablolarda verilen degerler baslangic olarak kabul edilir: Bunlar esdeger egrilik yaricapt R=4900 mm (T=4.44 sn) degerine gore hesaplanmustir: Projeye Ozel izolatorlerin tasarimi, projedeki tiim sismik parametreler
belirlendikten sonra yapilir.
Nsd = ULS Maksimum Yiik, V = Maksimum Kesme kuvveti, d1 = Alt plaka i¢ ¢ap, d2 = Ust plaka i¢ capr, D1 = Alt plaka dis cap1, D2 = Ust plaka dis ¢capi, H = Cihaz Yiiksekligi, W = Cihaz Agirhgi



TiS Double Pendulum - TDP

PRODUCT TABLES 1

Displacement Friction Equivalent Damping
isim Name Nsd (KN) V (kN) d1 (mm) d2 (mm) D1 (mm) D2 (mm) H (mm) W (kg)
TDP 1000/400/5 1000 132 595 595 695 695 79 92
TDP 2000/400/5 2000 264 651 651 751 751 90 138
TDP 3000/400/5 3000 395 694 694 844 844 99 185
TDP 4000/400/5 4000 527 730 730 880 880 108 236
TDP 5000/400/5 5000 659 762 762 912 912 116 289
TDP 6000/400/5 6000 790 791 791 1031 1031 124 346
TDP 7000/400/5 7000 922 817 817 1057 1057 132 405
TDP 8000/400/5 8000 1054 842 842 1082 1082 140 468
TDP 9000/400/5 9000 1185 865 865 1105 1105 148 533
TDP 10000/400/5 10000 1317 887 887 1127 1127 155 601
Displacement Friction Equivalent Damping
isim Name Nsd (kN) V (kN) d1 (mm) d2 (mm) D1 (mm) D2 (mm) H (mm) W (kg)
TDP 1000/400/7 1000 152 620 620 720 720 82 106
TDP 2000/400/7 2000 304 686 686 786 786 94 166
TDP 3000/400/7 3000 455 737 737 887 887 105 230
TDP 4000/400/7 4000 607 780 780 930 930 115 298
TDP 5000/400/7 5000 759 817 817 967 967 124 370
TDP 6000/400/7 6000 910 851 851 1091 1091 133 447
TDP 7000/400/7 7000 1062 883 883 1123 1123 143 532
TDP 8000/400/7 8000 1214 912 912 1152 1152 152 620
TDP 9000/400/7 9000 1365 939 939 1179 1179 160 710
TDP 10000/400/7 10000 1517 965 965 1205 1205 169 807
Displacement Friction Equivalent Damping
isim Name Nsd (kN) V (kN) d1 (mm) d2 (mm) D1 (mm) D2 (mm) H (mm) W (kg)
TDP 1000/400/10 1000 182 667 667 767 767 87 138
TDP 2000/400/10 2000 364 752 752 852 852 103 232
TDP 3000/400/10 3000 545 817 817 967 967 116 335
TDP 4000/400/10 4000 727 873 873 1023 1023 129 451
TDP 5000/400/10 5000 909 921 921 1071 1071 141 575
TDP 6000/400/10 6000 1090 965 965 1205 1205 153 710
TDP 7000/400/10 7000 1272 1006 1006 1246 1246 165 858
TDP 8000/400/10 8000 1454 1043 1043 1283 1283 176 1010
TDP 9000/400/10 9000 1635 1079 1079 1319 1319 187 177
TDP 10000/400/10 10000 1817 1112 1112 1352 1352 198 1349

The values given in the tables can be considered preliminary: they are calculated considering an equivalent radius of curvature R = 4900 mm (T = 4,44 sec.). Specific isolators will be designed when all the seismic parameters
of the project will be available
Nsd = ULS Maximum Load, V = Maximum Shear force, d1 = Internal diameter of the lower plate, d2 = Internal diameter of the upper plate, DI = External diameter of the lower plate, D2 = External diameter of the upper

plate, H = Height of the device, W = Weight of the device
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Tek Kuresel Yuzeyli
Sarkac Tipli Celik Izolator

Single Pendulum - TSP




URUN TABLOLARI 2

TIS Tek Kiiresel Yiizeyli Sarkac Tipli Celik izolator

Deplasman Displacement Sirtlinme Friction Esdeger Séniim Orani Equivalent Damping 36.30%

Isim Name Nsd (kN) V (kN) d1 (mm) d2 (mm) D1 (mm) D2 (mm) H (mm) W (kg)
TSP 1000/100/5 1000 88 395 149 495 269 98 47
TSP 2000/100/5 2000 176 451 202 551 322 108 72
TSP 3000/100/5 3000 264 494 243 644 363 125 104
TSP 4000/100/5 4000 351 530 277 680 397 136 133
TSP 5000/100/5 5000 439 562 307 712 427 147 165
TSP 6000/100/5 6000 527 591 335 831 455 160 201
TSP 7000/100/5 7000 615 617 360 857 480 178 249
TSP 8000/100/5 8000 702 642 383 882 503 191 291
TSP 9000/100/5 9000 790 665 405 905 525 212 350
TSP 10000/100/5 10000 878 687 426 927 546 234 415

Deplasman Displacement Surtlinme Friction Esdeger Séniim Orani Equivalent Damping 41.40%

isim Name Nsd (kN) V (kN) d1 (mm) d2 (mm) D1 (mm) D2 (mm) H (mm) W (kg)
TSP 1000/100/7 1000 108 420 172 520 292 90 48
TSP 2000/100/7 2000 216 486 235 586 355 105 79
TSP 3000/100/7 3000 324 537 284 687 404 127 124
TSP 4000/100/7 4000 431 580 324 730 444 143 168
TSP 5000/100/7 5000 539 617 360 767 480 166 227
TSP 6000/100/7 6000 647 651 392 891 512 185 284
TSP 7000/100/7 7000 755 683 422 923 542 213 364
TSP 8000/100/7 8000 862 712 450 952 570 238 438
TSP 9000/100/7 9000 970 739 476 979 596 277 542
TSP 10000/100/7 10000 1078 765 500 1005 620 361 698

Deplasman Displacement Surtlinme Friction Esdeger Sénim Orani Equivalent Damping 46.20%
isim Name Nsd (kN) V (kN) d1 (mm) d2 (mm) D1 (mm) D2 (mm) H (mm) W (kg)
TSP 1000/100/10 1000 138 467 217 567 337 88 57
TSP 2000/100/10 2000 276 552 298 652 418 114 113
TSP 3000/100/10 3000 414 617 360 767 480 142 184
TSP 4000/100/10 4000 551 673 413 823 533 182 289
TSP 5000/100/10 5000 689 721 458 871 578 229 418
TSP 6000/100/10 6000 827 765 500 1005 620 337 628
TSP 7000/100/10 7000 958 806 539 1046 659 238 630
TSP 8000/100/10 8000 1095 843 574 1083 694 276 797
TSP 9000/100/10 9000 1231 879 609 1119 729 326 1005
TSP 10000/100/10 10000 1368 912 640 1152 760 431 1314

Tablolarda verilen degerler baslangi¢ olarak kabul edilir. Bunlar, 6000 kN eksenel yiike kadar esdeger egrilik yarigapt R=2650 mm (T=3.27 sn), daha yiiksek yiikler icin ise R = 2720 mm (T=3.31 sn) degerlerine gore
hesaplanmustir: Ozel izolatérlerin tasarimu, projedeki tiim sismik parametreler belirlendikten sonra yapihr.

Nsd = ULS Maksimum Yiik, V = Maksimum Kesme kuvveti, d1 = Alt plaka i¢ ¢api, d2 = Ust plaka i¢ capr, D1 = Alt plaka dis cap1, D2 = Ust plaka dis ¢api, H = Cihaz Yiiksekligi, W = Cihaz Agirhigi



TIS Single Pendulum - TSP
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Displacement Friction Equivalent Damping
isim Name Nsd (KN) V (kN) d1 (mm) d2 (mm) D1 (mm) D2 (mm) H (mm) W (kg)
TSP 1000/200/5 1000 126 595 149 695 269 98 92
TSP 2000/200/5 2000 251 651 202 751 322 108 126
TSP 3000/200/5 3000 377 694 243 844 363 125 170
TSP 4000/200/5 4000 502 730 277 880 397 136 207
TSP 5000/200/5 5000 628 762 307 912 427 147 247
TSP 6000/200/5 6000 753 791 335 1031 455 160 290
TSP 7000/200/5 7000 879 817 360 1057 480 178 349
TSP 8000/200/5 8000 1004 842 383 1082 503 191 398
TSP 9000/200/5 9000 1130 865 405 1105 525 215 468
TSP 10000/200/5 10000 1255 887 426 1127 546 234 545
Displa 0 quiva Damping
isim Name Nsd (kN) V (kN) d1 (mm) d2 (mm) D1 (mm) D2 (mm) H (mm) W (kg)
TSP 1000/200/7 1000 146 620 172 720 292 90 91
TSP 2000/200/7 2000 291 686 235 786 355 105 134
TSP 3000/200/7 3000 437 737 284 887 404 127 193
TSP 4000/200/7 4000 582 780 324 930 Lhh 143 247
TSP 5000/200/7 5000 728 817 360 967 480 166 320
TSP 6000/200/7 6000 873 851 392 1091 512 185 387
TSP 7000/200/7 7000 1019 883 422 1123 542 213 480
TSP 8000/200/7 8000 1164 912 450 1152 570 238 565
TSP 9000/200/7 9000 1310 939 476 1179 596 277 683
TSP 10000/200/7 10000 1455 965 500 1205 620 361 853
Displacement Friction Equivalent Damping
isim Name Nsd (kN) V (kN) d1 (mm) d2 (mm) D1 (mm) D2 (mm) H (mm) W (kg)
TSP 1000/200/10 1000 176 667 217 767 337 88 103
TSP 2000/200/10 2000 351 752 298 852 418 114 175
TSP 3000/200/10 3000 527 817 360 967 480 142 261
TSP 4000/200/10 4000 702 873 413 1023 533 182 386
TSP 5000/200/10 5000 878 921 458 1071 578 229 535
TSP 6000/200/10 6000 1053 965 500 1205 620 337 765
TSP 7000/200/10 7000 1215 1006 539 1246 659 238 788
TSP 8000/200/10 8000 1389 1043 574 1283 694 276 976
TSP 9000/200/10 9000 1562 1079 609 1319 729 326 1207
TSP 10000/200/10 10000 1736 1112 640 1352 760 431 1538

The values given in the tables can be considered preliminary: they are calculated considering an equivalent radius of curvature R = 2650 mm (T = 3,27 s.) for loads up to 6000 kN and R = 2720 mm (T = 3,31 s.) for higher
loads. Specific isolators will be designed when all the seismic parameters of the project will be available
Nsd = ULS Maximum Load, V = Maximum Shear force, d1 = Internal diameter of the lower plate, d2 = Internal diameter of the upper plate, DI = External diameter of the lower plate, D2 = External diameter of the upper

plate, H = Height of the device, W = Weight of the device
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TIS Tek Kiiresel Yiizeyli Sarkac Tipli Celik izolator

Deplasman Displacement Sirtiinme Friction Esdeger Sonim Orani Equivalent Damping 19.50%

isim Name Nsd (KN) V (KN) d1 (mm) d2 (mm) D1 (mm) D2 (mm) H (mm) W (kg)
TSP 1000/300/5 1000 164 795 149 895 269 98 178
TSP 2000/300/5 2000 327 851 202 951 322 108 228
TSP 3000/300/5 3000 490 894 243 1044 363 125 290
TSP 4000/300/5 4000 653 930 277 1080 397 136 340
TSP 5000/300/5 5000 817 962 307 1112 427 147 392
TSP 6000/300/5 6000 980 991 335 1231 455 160 447
TSP 7000/300/5 7000 1143 1017 360 1257 480 178 522
TSP 8000/300/5 8000 1306 1042 383 1282 503 191 582
TSP 9000/300/5 9000 1469 1065 405 1305 525 212 668
TSP 10000/300/5 10000 1633 1087 426 1327 546 234 761

Deplasman Displacement Sirtlinme Friction Esdeger Séniim Orani Equivalent Damping 24.30%

isim Name Nsd (kN) V (kN) d1 (mm) d2 (mm) D1 (mm) D2 (mm) H (mm) W (kg)
TSP 1000/300/7 1000 184 820 172 920 292 90 177
TSP 2000/300/7 2000 367 886 235 986 355 105 240
TSP 3000/300/7 3000 550 937 284 1087 404 127 320
TSP 4000/300/7 4000 733 980 324 1130 L4b 143 390
TSP 5000/300/7 5000 917 1017 360 1167 480 166 483
TSP 6000/300/7 6000 1100 1051 392 1291 512 185 565
TSP 7000/300/7 7000 1283 1083 422 1323 542 213 679
TSP 8000/300/7 8000 1466 1112 450 1352 570 238 779
TSP 9000/300/7 9000 1649 1139 476 1379 596 277 916
TSP 10000/300/7 10000 1833 1165 500 1405 620 361 1107

Deplasman Displacement Sirtlinme Friction Esdeger Séniim Orani Equivalent Damping 29.90%

Isim Name Nsd (kN) V (kN) d1 (mm) d2 (mm) D1 (mm) D2 (mm) H (mm) W (kg)
TSP 1000/300/10 1000 214 867 217 967 337 88 194
TSP 2000/300/10 2000 427 952 298 1052 418 114 294
TSP 3000/300/10 3000 640 1017 360 1167 480 142 406
TSP 4000/300/10 4000 853 1073 413 1223 533 182 560
TSP 5000/300/10 5000 1067 1121 458 1271 578 229 737
TSP 6000/300/10 6000 1280 1165 500 1405 620 337 997
TSP 7000/300/10 7000 1473 1206 539 1446 659 238 1050
TSP 8000/300/10 8000 1683 1243 574 1483 694 276 1267
TSP 9000/300/10 9000 1893 1279 609 1519 729 326 1528
TSP 10000/300/10 10000 2103 1312 640 1552 760 431 1890

Tablolarda verilen degerler baglangig olarak kabul edilir. Bunlar, 6000 kN eksenel yiike kadar esdeger egrilik yaricapt R=2650 mm (T=3.27 sn), daha yiiksek yiikler icin ise R = 2720 mm (T=3.31 sn) degerlerine gore
hesaplanmigtir: Ozel izolatérlerin tasarims, projedeki tiim sismik parametreler belirlendikten sonra yapihr.
Nsd = ULS Maksimum Yiik, V = Maksimum Kesme kuvveti, d1 = Alt plaka i¢ ¢ap1, d2 = Ust plaka i¢ cap1, D1 = Alt plaka dis ¢api, D2 = Ust plaka dis ¢aps, H = Cihaz Yiiksekligi, W = Cihaz Agirlig



TIS Single Pendulum - TSP

PRODUCT TABLES 2

Displacement Friction Equivalent Damping
isim Name Nsd (KN) V (kN) d1 (mm) d2 (mm) D1 (mm) D2 (mm) H (mm) W (kg)
TSP 1000/400/5 1000 201 995 149 1095 269 98 332
TSP 2000/400/5 2000 402 1051 202 1151 322 108 407
TSP 3000/400/5 3000 603 1094 243 1244 363 125 494
TSP 4000/400/5 4000 804 1130 277 1280 397 136 563
TSP 5000/400/5 5000 1005 1162 307 1312 427 147 633
TSP 6000/400/5 6000 1206 1191 335 1431 455 160 705
TSP 7000/400/5 7000 1407 1217 360 1457 480 178 802
TSP 8000/400/5 8000 1608 1242 383 1482 503 191 879
TSP 9000/400/5 9000 1809 1265 405 1505 525 212 986
TSP 10000/400/5 10000 2010 1287 426 1527 546 234 1100
Displacement Friction Equivalent Damping
isim Name Nsd (kN) V (kN) d1 (mm) d2 (mm) D1 (mm) D2 (mm) H (mm) W (kg)
TSP 1000/400/7 1000 221 1020 172 1120 292 90 332
TSP 2000/400/7 2000 442 1086 235 1186 355 105 425
TSP 3000/400/7 3000 663 1137 284 1287 404 127 536
TSP 4000/400/7 4000 884 1180 324 1330 L4 143 630
TSP 5000/400/7 5000 1105 1217 360 1367 480 166 751
TSP 6000/400/7 6000 1326 1251 392 1491 512 185 855
TSP 7000/400/7 7000 1547 1283 422 1523 542 213 997
TSP 8000/400/7 8000 1768 1312 450 1552 570 238 1118
TSP 9000/400/7 9000 1989 1339 476 1579 596 277 1282
TSP 10000/400/7 10000 2210 1365 500 1605 620 361 1500
Displacement Friction Equivalent Damping
isim Name Nsd (kN) V (kN) d1 (mm) d2 (mm) D1 (mm) D2 (mm) H (mm) W (kg)
TSP 1000/400/10 1000 251 1067 217 1167 337 88 360
TSP 2000/400/10 2000 502 1152 298 1252 418 114 502
TSP 3000/400/10 3000 753 1217 360 1367 480 142 651
TSP 4000/400/10 4000 1004 1273 413 1423 533 182 847
TSP 5000/400/10 5000 1255 1321 458 1471 578 229 1064
TSP 6000/400/10 6000 1506 1365 500 1605 620 337 1363
TSP 7000/400/10 7000 1730 1406 539 1646 659 238 1457
TSP 8000/400/10 8000 1977 1443 574 1683 694 276 1714
TSP 9000/400/10 9000 2224 1479 609 1719 729 326 2015
TSP 10000/400/10 10000 2471 1512 640 1752 760 431 2417

The values given in the tables can be considered preliminary: they are calculated considering an equivalent radius of curvature R = 2650 mm (T = 3,27 s.) for loads up to 6000 kN and R = 2720 mm (T = 3,31 s.) for higher
loads. Specific isolators will be designed when all the seismic parameters of the project will be available
Nsd = ULS Maximum Load, V = Maximum Shear force, d1 = Internal diameter of the lower plate, d2 = Internal diameter of the upper plate, DI = External diameter of the lower plate, D2 = External diameter of the upper

plate, H = Height of the device, W = Weight of the device
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