UCUZ VE HAFIF ALTERNATIF SISMIK
[ZOLASYON TEKNIKLERI

Izolatorlii Yapi Ankastre Yapi



SISMIK TASARIM

v’ Geleneksel yap1 tasarimi | o=

v Elastik dayanimi artirmak :

~ Elastik dayanimi sinirlayip
stineklik 1¢in yapisal elamanlar

Deformation

detaylandirmak
Increasin
[ Ilznn'ing;g
v’ Sismik izolasyon, dayanimi e
artirmak yerine yapiya etkiyen : \
a \ Y II".,
= \\\:\

deprem yiiklerini azaltir |

., .
ey H"'\-\._:\-\-"-._\_I_

o



Sismik Taban Izolasyonu

> KAYICI IZOLATOR Spherical Sliding Bearing
» Siirtiinme Sarkaci L oo oere |

Mounting plates

| - l
EEZ' 2% /\ .

> ELASTOMER [ZOLATOR b ctment PlafosStiffenimy Plctes
> Celik Plakali Elastomer Izolatorler \ \Rubber LTers

> Diisiik Soniimlii Elastomer Izolatorler A |

> Yiiksek Soniimlii Elastomer [zolatorler
» Kursun Cekirdekli Elastomer [zolatorler

> Fiber Donatili Elastomer Izolatorler



Sismik Taban Izolasyonu

" Isolation
Bearings

Fixed Base Base-Isolated
- Ground Motion




Celik Plakal Elastomer Izolator

Kesme Deney1 Ornegi
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Oto Lastig1 Kisimlari




Atik Lastik Terimleri

> ATIK LASTIKLER

> ATIK LASTIK CEMBERI

> ATIK LASTIK SERIDI

> ATIK LASTIK KATMANLARI

v

> ATIK LASTIK YASTIGL, ALY | .~




Atik Lastik Yastig1r ve Elastomer
Yastik Karsilastirilmasi

Mounting plates




ATIK LASTIK YASTIGI VE STANDART ELASTOMER KOPRU YASTIGI

UZERINDE
YAPILAN TESTLER
. /
» Basin¢ Deneyi
*
° ° _>
> Statik Kesme Deney1 (Yiiksek birim yer degistirme)
4—
. . <+—>
> Dinamik Deney16r (Kiiciik birim yer degistirme)
<+—>

» Sarsma Tablas1 Deneyi



BASINC DENEYLERI

Amaclar

» ALY ’lerin basin¢ altindaki davranislarini
anlamak

» Test sonuclarini standart elastomer koprii
yastig1 sonugclari ile karsilagtirmak



Basing Deney1 Duzenegi




o, MPa

Elastomer Kopru Yastigi
Sonuclari

oVS. €
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o, MPa

G-ALY Sonuclan

oVS. e

8 M
/)
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o, MPa
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M-ALY Sonuclari
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o, MPa

P-ALY Sonuclan

O VS. €
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o, MPa

L-ALY Sonuclari

o\VS. €

/8.5’/\/




o, MPa

Basin¢ Deneyi1 Sonuclarinin

Karsilastirilmasi

Oo\VS. €
—--—SREI A
——G-STP / i
L-STP '

———M-STP

0.700



Basin¢ Deney1 Sonuclari

C]Z;‘;fgi Boyutlar (mm) LaSﬁlS‘aTyi‘::akaS‘ D(ﬁal‘,‘:)m Mod]?i?isin(llsapa) Mod]?iallisin(lls/IPa)
(s=0.10) (s=0.15)
SREI 150 x 150 x 40 1 42. 25 25
G-STP 200 x 180 x 46 4 8.7 33 95
G-STP 200 x 180 x 69 6 8.8 34 94
M-STP 200 x 190 x 46 4 9.7 50 181
P-STP 200 x 175 x 40 4 10.1 30 74

L-STP 200 x 180 x 50 4 8.5 55 12




Statik Kesme Deneyi

Amaclar

» ALY lerin kesme modiillerini, yatay rijitlik
degerlerini elde etmek

» Standart elastomer koprii yastigi ile
karsilastirma yapmak



Statik Kesme Deney1 Duzenegi

v

[nchned &lurmnnm

Plates

aTP

Top flange

LVDT

Bottom flange

Compression Macline

T

Topkaya ve Yura



Statik Kesme Deney1 Duzenegi




7, MPa

Elastomer Kopru Yastigi
Sonuclari

T vs. y for SREI
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G-ALY Sonuclan

1, MPa

t vs. y for G-STP in Longitudinal Direction
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M-ALY Sonuclari

1, MPa

tvs. y for M-STP in Longitudinal Direction
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P-ALY Sonuclan

tvs. y for P-STP in Longitudinal Direction
0.900
0.800 q
7= 1.4072y - 0.0862 2
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g 0.500 4 ) . )
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L-ALY Sonuclari

7, MPa

t vs. y for L-STP in Longitudinal Direction

N\

T =
T =0.9989y - 0.0043|

T vs. y for L-STP in Transverse Direction

0.70
7 =0.9485y - 0.0496'l

0.60

7, MPa




Statik Kesme Deney1 Sonuglari

Tim ALY ’ler 4 lastik katmanindan olusmaktadir

.. KESVE | VATAY
DENEK BOYUTLAR KALINLIK YON MODULU RIJITLIK
(MPa) (KN/m)
SREI 150 X 150 40 - mmp 040 mmp 205
G-STP | 200X 180 46 vzonvop: memp 185 b 1448
G-STP 200 X 180 46 KisAyoNDE HEED |49  mED {166
M-STP 200 X 190 46 UZUN YONDE 1.83 1512
M-STP 200 X 190 46 KISA YONDE 1.78 1470
P-STP 200 X 175 40 UZUN YONDE 1.41 1234
PSTP 200 X 175 40 KISA YONDE 1.42 1243
L-STP 200 X 180 50 UZUN YONDE 1.00 720
L-STP 200 X 180 50 KISA YONDE 0.95 684




Dinamik Deneyler

» Dinamik Deney-1: ALY ’lerin sOniim oranlarini
elde etmek

» Dinamik Deney -2: ALY ’lerin soniim oranlarini
ve yatay rijitlik degerlerini elde etmek, ve
sonug¢lari statik kesme deneyleri sonuclar 1le
karsilastirmak

» Dinamik Deney -3: Lastik katmani sayisinin
ALY ’lerin yatay rijitlik degerlerine etkisini
arastirmak




DINAMIK DENEY-1
2 Yastikl1 Deney Diizenegi

Kiris \/

/\

Yastiklar \/

Spektrum Olcer v/

Ivme o6lcer \/



3 Yastikli Deney Duzenegi

Kiris Ivme élcer

= B B

Yastiklar

Spektrum olcer




2 Kirishi Deney Duzenegi

Kirisler

Ivme élcer

Yastiklar

Spektrum olcer




Dinamik Deney-1 Sonuclari

0.04
0.035 A
Elastomer
0oo3 | Kkoprii yastig
0.025 | Atik lastik /‘\ —m Test 1
yastigl testleri ——Test 2
——Test 3
0.02 1 —>—Test 4
| —*—Test 5
—e—Test 6
0.015 - —+—Test 7
—{+Test 8
0.01
0.005 -
4+—>
0 : |
2 4 6 8 10 12 14



Dinamik Deney-1 Sonuclari

TEST NO # DENEK ‘é‘gz;{ Slii\l;lissl KUTLE (ton) FR](*:;I(ZI)*NS 0;2;?1(\;)
TEST 1 SREI 2 1 1.1 4.80 2.2
TEST 2 SREI 3 1 1.1 5.60 2.7
TEST 3 SREI 3 2 2.2 3.68 )
TEST 4 STP 2 1 1.1 10.10 /9.6\
TEST 5 STP 2 2 2.2 8.45 7.9 \
TEST 6 STP 2 2 2.2 8.80 6.5
TEST 7 STP 2 2 2.2 8.70 6.8 |
TEST 8 STP 2 1 1.1 11.30 8.4 /

\w

Notlar:

*Tiim ALY ler 4 katmanlidir ve rasgele se¢ilmis olan bir atik lastikten hazirlanmistir

*Sadece Test 8 kisa yonde test edilmigtir




Dinamik Test-2

Kiris Ivme élcer

Spektrum olcer




Dinamik Test-2 Sonuclar

TES: NO DENEK KéAl;l“sl{VI[é&IN YON FRI(EII_I(Z?NS O;(;;}{Jl(\(il/o) RimgK
1 G-STP 4 Enlemesine 7.7 /10.4\ /128%\
> G-STP 4 Uzunlamasina 8.6 [117) [ 1606 |
3 M-STP 4 Enlemesine 14.1 12.4 4317
4 M-STP 4 Uzunlamasina 12.6 14.2 3447
5 P-STP 4 Enlemesine 10.6 9.3 2440
6 P-STP 4 Uzunlamasina 11.4 9.0 2822
7 L-STP 4 Enlemesine 10.2 8.2 2259
8 L-STP 4 Uzunlamasina 10.8 7.5 2533
9 G-STP 6 Enlemesine 6.7 10.6 ] 975 ]
10 G-STP 6 Uzunlamasina 7.4 7.7 l 1189
11 G-STP 8 Enlemesine 5.75 \ 12.0/ \ 718 /
12 G-STP 8 Uzunlamasina 5.75 \7.7/ \718/




G-ALY 1¢in Rijithik-Katman Sayisi

Grafigi

Stiffness vs. Height for G-STP
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Dinamik Deney-3

¥

Kiitle
4500 kg

! { Kuvvet-Dengeli

Pizoelektrik Ivme olcer

Ivme 6lcer

Atik Lastik
Yastigi, ALY



Dinamik Deney-3 Sonuclari

LH E'-'g*'?’ bedd WY - - - 200 uvsB1V

Kuvvet-dengeli ivime o0lcerden alinan verinin Pizo-elektrik ivime olcerden alinan veri
FFT grafigi




Dinamik Deney-3 Sonuclari

Number Height Frequency (Hz) Stiffness (KN/m) Damping (%)
of (mm) Longitudinal  Transverse Rotational Longitudinal Transverse Angular Longitudinal Transverse

Layers
4 46 5.84 5.52 8.80 1515 1353 1493 6.4 7.1
S 57.5 5.44 5.04 8.36 1314 1128 1347 6.9 7.3
6 69 5.12 4.64 7.52 1164 956 1090 6.5 7.2
7 80.5 4.72 4.32 6.88 989 829 913 6.3 7.4
8 92 4.32 3.84 6.04 829 655 703 6.6 7.2
9 103.5 4.24 3.68 6.00 798 601 694 6.2 6.9
10 115 3.76 3.12 4.96 628 432 474 6.5 7.9
11 126.5 4.00 3.76 5.92 711 628 676 6.3 7.2
12 138 3.44 2.80 4.56 526 348 401 6.2 N.

vV



Stiffness, kN/m

Dinamik Deney-3 Sonuclari

Number of Layer vs. Stiffness

1600 [l:\
1400

—=- Longitudinal Direction

—A— Transeverse Direction| |
Vi
1200
1000 Irreqularity: Stability Problem
800
600 - ;\E
]
400 - Trsl
Stiffness Envelopes IR DR
200 - "~ .
0 T T
0 1

7 8 9
Number of Tire Layers

1 1 12



Sarsma Tablas1 Deneyi

X
S S S S —— /
= =

i ~ 7 7AN 7A

ANAVANANANAVAN

A A A A A

DARTEC /\/\/\
0000
eeee _| COMPUTER

/



ALY Model Tasarimi

45 nom

Checlk vertical
frequancy:

Chedk vertical nckhing:

()]

=K,

UBC-97 Tasarlanilan ALY Modeli
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Acceleration, g
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Acceleration, g

0.25

0.2

014

0.1

0.05

-0.05

-0.1

015
a

Kobe Depremi

KOBE EARTHOUAKE

! Tahle Acceletstion
— Building Acceleration

Time, sec

30



Acceleration, g

015

0.1

0.05

-0.05

-0.1

-0.15

-0.2
1|

Northridge Depremi

MORTHRIDGE EARTHQLUAKE

T T T T T T T T
E Takle .-'J\u:celeratinri

_______________________________________________________________________




Acceleration (g)

Sarsma Tablasi Deneyi 10% Olcek
Sonuclar

W Table
@ Building




Sarsma Tablas1 Deneyi 20% Olcek
Sonuclar

0.25

0.207

0.2 1
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Yapi1 ve Sarsma Tablasi [vme
Oranlar (a_/a.)

N Earthguake 10 %% 20 % 30 % 40 %o 50 %
Bolu 2.0 2.6 - - -
10 Erzincan 1.5 1.7 - ; -
Kobe 2.4 3.2 - ; -
Morthridge 1.8 1.5 1.6 1.71 -
Eolu 1.5 1.7 2.0 - -
9 Erzincan 1.5 1.6 1.7 - -
Kobe 2.2 2.7 - - §
Iorthridge 2.1 2.0 1.9 1.6 -
Bolu 1.1 1.3 1.8 - i
g Erzincan 1.0 1.1 1.1 1.4 -
Eobe 1.6 1.7 - ; -
Morthridge 1.7 2.1 1.4 1.3 1.3
BEolu 1.0 1.0 1.1 - ;
. Erzincan 0.8 1.0 - -
Kobe 1.2 1.7 - - -

IMorthridge 1.6 1.6 1.6 1.3 1.6



Atik Lastik Yastiklar: 1zolator
olarak kullanilabilir mi1?

Gozlemler

¢ ALY’ler sert...

¢ ALY’lerin diisey...

¢ ALY ’lerin yatay rijitlik degerler...

Ancak

¢ Yeterl diisey yiik altinda, katmanlar arasindaki stirtiinme...
¢ ALY’ lerin katman sayilar ile...

¢ Diisey dayanimlari, araya ¢elik...

Sonug¢ olarak

¢ Kirsal kesimde bulunan kopru kirisleri altinda kayic1t mesnet olarak, ve
yuksek agirliga sahip masif yapilar altinda sismik i1zolator olarak
kullanilabilirler!
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