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» Kopru ve Tasiyici Sistemi Bilgileri

« Kopru Izleme Sistemi Bilgileri

« Statik ve Dinamik Yukleme Testleri

« Kopru Izleme Sistemi Ornek Olciim Sonuclari

» 2 Mart 2017 Samsat-Adiyaman Depremi (Mw=5.5)

Sirasinda Kopru Davranisi

Nissibi Képriisii Yapisal izleme Sistemi ve Yiikleme Testleri

6. Celik Kopriiler ve Yapilar Caligtayi, 15 Mayis 2017, Ankara



Idare/ Investor:

T.C. ULASTIRMA DENiz__ciJK VE HABERLESME BAKANLIGI
KARAYOLLARI GENEL MUDURLUGU - 9. BOLGE MUDURLUGU

Republic of Turkey: Ministry of transport, maritime affairs and communications
General Directorate of Highways — 9th Regional Directorate

— |

Proje/Designer: } - -
Yiklenici/Contractor: Danigsman/Supervsion:
(ihale Dokumantasyonu) )
YUKSELPROJE PO [Imlng GULSAN AS EMAY AS
(Uygulama ve Detay) @gm ‘e‘ ef ] ]a s
Baslangig Tarihi/Beginning date: 25.01.2012 e _U‘luslarara5|

Muhendislik ve Musavirlik A.$.
Bitis Tarihi/Finishing date: 14.05.2015

Ihale Bedeli / Tender Cost: 81.757.513 TL
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Beton

BOYKESIT
O Q O @ LONGI TUDI NAL SECTICN @ ® @ Pilon: C50/60
G000 Pilon Temeli, Orta ve Kenarayaklar: C30/37
10500 {0500 Mesnet Bloklari: C50/60
3500 4000 3000 0000 3000 4000 3500 Ardgermeli Beton: C40/50
1 EETONARKE PILON
KM = 2+ 464 500 .
SK = 400 Cellk
KOT =253.00m Yapisal Gelik : $355
i i Betonarme Celigi: BC-1Va (fy = 500 Mpa)
ADIVAMAN § DI AREAKIR
i g 2. 20 Kablolar
I . 7 Gr1600/1860 ¢ 15.7mm Diisiik Gevsemeli
sy ik N i ] ORTHO TROPIK GELIK DOSEWE M,f'—“ﬁ Kopma Dayanimi : 1860 MPa
ARDGEANELI BETON > (380 ) ATATURK BaRAd GOL ARDGERMELI BETON Akma Dayanimi : 1600 MPa
(115 m) Kesit Alani : 150 mm?
Elastisite Modilu : 195000 MPa
TIPIK EN KESIT - Ana A ikl ik

CHARACTERISTIC CROSS SECTION — Main span

1145
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B .
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TIPIK EN KESIT - Kenar Aciklik
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W a8 |
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84,00

9.78m

» Zemin: Gaziantep formasyonu

* Pilon temel: (50m x20m x5m)
dikdortgen ylzeysel temel

» Tipik ayak temeli: (13.3m x6m x1.5m)
yuzeysel temel

» Kenarayak temeli: (28.7m x12.2m
x1.5m) ylzeysel temel

acikhk ayaklari ve

* Kopri yan

12,78

kenarayak: betonarme yapi

500
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ASKI KABLOSU /CABLE STAYS 101 -110i151 - 160

Cable Stay Sign
Aski Kablosu No

Internal Hydraulic Damper
Dahili Hidrolik Séniimleyici

% Piece
© Adet

101,151

102,152

103,153

104,154

105, 155

106, 156

[

107,157

108, 158

1

109, 159

1

110,160

1
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Kablo Sonumleyic
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ileri (36

= == Kursun gekirdeklim
~=- ™ Kiresel mesnet

adet)

ASK| KABLOSU /CABLE STAYS 201 -210 1251 - 260
Cable Stay Sign Internal Hydraulic Damper L Piece
Aski Kablosu No | Dahili Hidrolik Saniimleyici T Adet
201,251 -
202,252
203,253
204,254 = :
205,255 1 2
206, 256 1 2
207,257 1 2
208,258 1 2
209,259 1 2
210,260 1 2
TOTAL /TOPLAM 12
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O Nissibi koprusunin tasariminda kesitin
aerodinamik ozellikleri CFD
(Computational Fluid Dynamics)
yontemiyle belirlenmistir.

O Tasarim ruzgar hizi: 33.6m/s = 120 km/h

O Tuzgar tuneli testi yapilmistir.

- Uzunluk 1:100

- Hiz 1:10

- Frekans 10:1

- Yogunluk 1:1

- Kitle 1:1 000 000
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Zemin sinifi; B

Spektrum egrilerinin elde edilmesi ( Her deprem seviyesi i¢in )

Boylam="39.00 Enlem =

Spektral ivme degerleri : ( EK-A"ya gére )

S, degerleri ;

00 yilda aglima olasihgi %30 =
00 yilda aslima olasiligl %10 =
00 yilda aglima olasigi %02 =

S, degerleri ;

00 yilda aglima olasig %30 =
00 yilda aglima olasiig %10 =
00 yilda aglima olasigr %02 =

0.33
0.66
1.04

0.10
0.24
042

37.90

( Dy depremi, 75 yillik deprem )
( D,depremi , 475 yilik deprem )
( Dsdepremi, 2475 yillik deprem )

( Dy depremi, 75 yilik deprem )
( D,depremi , 475 yilik deprem )
( Dydepremi, 2475 yillik deprem )
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Muhendislik yapilarinda yapisal saglik izlemelerinin hem
aletsel hem de gézlemsel olarak yapilmasi sonucu;

» Hasara yoénelik erken teshis,
» Onarim ve bakim maliyetinin azalmasi,
« Toptan ani gocmenin énlenmesi,

» Miuihendislik yapilarinin davranislarinin belirlenmesine
yonelik teorik bilgilerin iyilestirilmesi

saglanir.
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Kbpriye sabit izleme sensorleri olarak kablo kuvvet olcer, ivme olcer, riizgar hiz ve yon

Olcer, sicaklik ve nem odlgerler yerlestirilmistir. *
P GORONUS r
; VIEW M
1:1000 1
7 | I 7 I @
| %
T TAALALL e : *eak L
\‘ 77-‘ 2 % '? \ ‘ 7 :‘7'\ f/
* Cable load cells to be provided by the cable supplier (8 stay cables): Final distribution by bridge desingner
A 3d-Accelerometers (total 4) Nos. of Nos. of
8 M Sensorgroup Abbr. Sensors Channels
[ ] 2d-Cable-Accelerometers (total 8): Final distribu
‘ Wind Sensors 3d ultrasonic {total 2) 1 Ultrasonic wind 3D uw 2 6
# s i B 2 Air Temperature/Humidity AT_H 1 2
@ A Humidity (total 1) 3 Solar Radiation SOL 1 1
I Air Temperature (total 1) 4 Accelerometer 3D A3 7 21
5 Accelerometer 1D A1l 1 1
ﬂ MASTER-STATION
6 Cable Accelerometer 2D CA 8 16
7 Transmitter for Cable Load Cell T-LC 3 8
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Acceleration 30 Mo Span Centor deck
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NISSIBI BRIDGE

ADIYAMAN
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Cable 2D accelerometers location
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3D accelerometers location at deck level

5
£

3 center _deck
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€NsSor typesS — L0ad CE

Parameter Value

Measurement type Static or dynamic
Global error <0.5 kN
Span 160 kN
Material Steel (the same material as the stay anchorages)
Operating temperature =25°C to 75°C
Protection Class IPE7
Current conditioning system types Isotension / voltage
Isotension / current
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Sensor types — Cable Accelerometers

Parameter Value
Measuring range +/-2qg

Use temperature -20°C / +80°C
Shock >1500q
Average life 10 years
Power consumption <1,5W
Protection index IPE5S

Nissibi Képriisii Yapisal izleme Sistemi ve Yiikleme Testleri
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Sensor
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Sensor types — m%tseorological station
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Master station

\PRNNA R
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Bridge monitoring software

www.brimos.com home server

|
=

office computer

VPN

A/D converter bridge computer

Nissibi Képriisii Yapisal zleme Sistemi ve Yiikleme Testleri 6. Celik Koprtiler ve Yapilar Calistayi, 15 Mayis 2017, Ankara



Welcome Missibi Monitoring

« Login ~ Overview Logout

Nissibi Kopriisii (Tiirkiye)

Project description:

The Nissibi cable stayed road bridge
preject is to cross the upper reaches of
the 817 km2 reservoir created by the
Ataturk Dam across the Euphrates River
in south eastern Anatolia. Nissibi cable
stayed road bridge will connect Adiyamen
City across the Euphrates River to the
historic city of Diyarbakir on the banks of
the Tigris River. ... more

Image gallery:

Position of the bridge:
Nissibi Koprisi
Cocrdinates: Lat. 37,893 - Long. 38,982

Google Maps: Click here

Selected Monitoring Data:

Cable Force

Pylon 4 - Adiyaman
Pylon 5 - Diyarbakir

Cable Acceleration

Pylon 4 - Adiyaman
Pylon 5 - Diyarbakir

Cable Acceleration Trendcards
Pylon 4 - Adiyaman
Pylon 5 - Diyarbakir

Acceleration 3D

Pylon 4 - Adiyaman
Center deck
Pylon 5 - Diyarbakir

Acceleration 1D
Center deck

Seysmic Acceleration 3D

Pylon 4 - Adiyaman
Pylon 5 - Diyarbakir

Meteorological Conditions

Meteorological Conditions

Overview:
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Yiikleme Deneylerinde Kullanilan Olgiim Sistemleri

16-19 Mayis 2015 tarihleri arasinda koprude cevresel titresim deneyleri, farkh yUkleme
pozisyonlari i¢in statik ve dinamik yukleme deneyleri ile gozlemsel incelemeler
gerceklestiriimistir.

Koprii Sabit izleme Olgiim Sistemi

Kopruye sabit izleme sensorleri olarak kablo kuvvet oOlger, ivme Olger, rizgar hiz ve yon Olger,
sicaklik ve nem Olcerler yerlestiriimistir.

Jeodezik Ol¢iim Sistemi
Koprunin yapim asamalarinda kullanilan sabit jeodezik 6lcim noktalari ve mobil aletleri, statik
yukleme deneyleri sirasinda da yerdegistirmeleri belirlemek icin kullaniimigtir.

Mobil Aletsel Olgiim Sistemi

Koprude yukleme deneyleri sirasinda kablosuz mobil sistemlere gore daha hassas sonuglar
veren kablolu mobil olgim sistemi kullaniimistir. Bu mobil dlcim sistemi, kablolar, bir ve U¢
boyutlu hassas ivme Olgerler, datalogger ve bilgisayardan olusmaktadir.

— f B
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Cevresel Titresim Testi Yontemi

Ivmedlgerler
g —
Veri [j
Toplama
Sistemi G
Olgiilen Yap1
Sinyal isleme Dinamik Karakteristikler

Zaman Tanim Alani Dogal Frekans
T : Frekans Tanim Alani Mod Sekli
b Tﬁ/gk S 1411 \l => =>
TR AR Modal Soniim Orani
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Olcuim Spektrumlari
GFTAA Yontemine ait spektrum

[HB8 | (1 mrs=)* FHE) Enhanced Frequency Domain Decompo=sition - Peak Picking
Average of the Mormalized Singular “alues of
Spectral Density Matrices of all Data Sets
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o 0.5 0.6 =] = 1.5
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[Crimension] Stabilization Diagram of Estimated State Space Models
Diata Set: Measurement 1
Ureweighted Principal Components
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Kopru Frekanslari
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Kzhe |

¥+ Longinsdinal directon|chairage]
¥ - Wertiga direction

Z - Temngeerse directon

Numarasi

0.303
0.394
0.552
0.583
0.619
0.673
0.707
0.815
1.031
1.089
1.154

1260

Sonliim Orani
(%)
0.666

0.264
0.131
0.259
0.179
0.167
0.092
0.167
0.149
0.184
0.134

nNn7a

ra



Elde edilemedi.
1. Mod

EFIND - Exhanc et Fraquescy s Decempsmon

3. Mod (Diisey hareket)

EFDD - Erdunced fnossency Domen Decomissnos

5. Mod (Yatay hareket)

D0 Enhancest Frecomnay Tom s Decmpastion

7. Mod [Yatay hareket)

Mod Sekilleri

L8101 b ety Evi Dot

2. Mod (Diisey hareket)

RN . Eidyares ot ety irtuies D vt

4. Mod (Yatay hareket)

A0 . Lot 1 pepsmmry Devtesin Decmgniin

6. Mod (Yatay hareket)

EFOD - Eriai ot Fraebry D D svas i

8. Mod (Diisey hareket)
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a) 1.mod sekli
€) 5. mod sekli

{RTRRE g s R
TR Y O o R

f) 6. mod ekl
b) 2.mod sekii

%

g} 7. mod sekli
¢) 3.mod 5ekli

d} d.mod sekli h) 8. mod sekl

6. Celik Koprtiler ve Yapilar Calistayi, 15 Mayis 2017, Ankara



Kablo Frekanslari

All Data Sets with all connected channels

[dB | (1 mi=¥)® i Hz] Enhanced Frequency Domain Decomposition - Peak Picking
Singular “alues of Spectral Density Matrices C';rsor Valuff TH
of Data Set: Measurement 1 requgncy Sl rE
SWD Line =1

=20

Markers
T Estimated Mode
+ Selected Mode

=30

-40
Legend

— — — Mode Marker

- S%D Line #1

4 32 4

a 03 16 2.
Frecuency [Hz]

Kablo Kablo Birim Kiitle Uzunluk m

Yiikleme Durumu Birinci Frekans (Hz)

Numarasi Numaras (m) (L) Hesaplana

Olgiilen

kg/m m n
Kendi Agirh 0.977 (ke/m) (m)

51.89 3179 62.81 2.080 1.970
Kendi Agirlig 1.200

76.25 4764 130.41 0.984 0.958
Kendi Agirligi 2.160

63.10 3561 90.91 1.200 1.306
Kendi Agirhig: 2.080 69.72 3627 98.55 1.200 1.157
Kendi Agirligi 0.984 51.89 3179 62.81 2.160 1.970
Kendi Agirligi 1.200 76.25 4764 130.41 0.977 0.958
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Kamyon Ozellikleri

3.5.1 Cab guiding and fastening zone LV i==s|8\ 3¢ D&

A - Semi-flexible attachment (first, second andfor third brackets) i TEST yYyEH\CWLE
B - Fixing plataes e
C - Semi-flexible fastening position (&) in relation to front axla centre-line

O - Lateral guiding and elastic fastening zone

E - Plate guiding and fastening zona B Al T

F = Sidemembar height = 302 mm _ s = P :

¥ - Front axbke centre-ling £ E R G20 dC.
(Sea cllowing pages). Tap s

L1
(@ RTLE. ] .=| i %S -I'\.._'Ch.ll'l., i W J'?-G'“LE\ULI.EI:. _\._.,-*' .llll""'u__—H 0,
Ax2, dxd, Bxd, Bxb vehicles D E D= A, =9 & A

e

T [ A DD

Flez O

A5 49,0

AS 449 .0

40,0000
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Statik yakleme durumlar igin tabliyede olusan maksimum disey yerdegistirmeler

SOL KENAR (8.50m) EKSEN (0.00) 54G KENAR (8.50m)
OLCULEM{mm) | HESAP[mm) | OLCULEN(mm) | HESAP(mm) | OLCULEM({mm) | HES&P{mm)
64 £7.32 -5 £7.32 65 £7.32

SOL KENAR (3.50m) EKSEN (0.00) 540G KEMAR (8.50m)
OLCULEM{mm) | HESAP[mm) | OLCULEN(mm) | HESAP(mm) | OLCULEM(mm) | HES&P[mm)
-23 -36.36 31 -36.36 3z -36.36

S0L KENAR (2 50m) EKSEN (0.00) 5AG KENAFR (3.50m)
OLCULEN{mm) | HE3AP(mm) | OLCULEN(mm) | HESAP(mm) | OLCULEN{mm) | HESAP(mm)
-34 -37.45 32 3747 -34 -37.45

SOL KENAR (2.50m) EKSEN (0.00) SAG KENAR (3.50m)
OLCULEN{mm) | HESAP(mm) | OLCULEN(mm) | HESAP(mm) | OLCULEN{mm) | HESAP(mm)
-1 0434 -1 -0.434 -1 0434

SOL KENAR (2.50m) EKSEN (0.00) 541G KENAR (3.50m)
OLCULEM{mm) | HESAP[mm) | OLCULEN(mm) | HESAP(mm) | OLCULEM[mm) | HES&P{mm)
67 £7.11 -5 5711 63 £7.11

[
Nissibi Képriisii Yapisal zleme Sistemi ve Yiikleme Testleri

5Y-1 ve SY-V yiikleme durumlari igin

P4 kulesinde olusan maksimum yerdegistirmeler

OLCULEN(mm) | HESAR{mm)

-1.64 -1.017

OLCOLEN(mm) | HESAR{mm)

.52 -1.304

b‘f-\.’ yikleme durumu icin

P5 kulesinde olusan maksimum yerdegistirmeler

OLCOLEN(mm) | HESAR(mm)

-1.3 -1.35
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Dinamik Yuklemeler

Hiz
Yikleme Dogal Frekanslar (Hz)
(km/h)
DYD--20 20 0.354-0.552-0.815-1.087-1.272
DYD-I-40 40 0.394-0.552-0.814-1.076-1.268
DYD--60 &0 0.353-0.552-0.812-1.086-1.250
DYD-II-L{2-20 20 0.392-0.550-0.815-1.088-1.271
DYD-I-L/2-40 40 0.354-0.552-0.812-1.086-1.285
DYD-II-L{2-60 60 0.393-0.551-0.813-1.074-1.292
DYD-II-L/4-20 20 0.393-0.549-0.811-1.088-1.289
Nissibi Kaprisi'nde dinamik yiklemelere ait baz gériinisgler DYD-II-L/4-40 40 0.352-0.549-0.808-1.082-1.274
IEhct s e B D oS kg DYD-II-L/4-60 &0 0.394-0.550-0.813-1.058-1.262
of Data Set: Measurement 1
’ DYD-III-E-L/2-20 20 0.393-0.551-0.805-1.084-1.292
: o : :
L seseses e Loty I e e DYD-III-E-L/2-40 40 0.354-0.552-0.815-1.087-1.272
. : : i ;
60 [ o B )L et by WA " TAN 28 DYD-III-E-L/2-60 60 0.397-0.557-0.816-1.090-1.290
aol e il e LI ol A g LY L e A e DYD-II-E-L/4-20 20 0.393-0.550-0.812-1.083-1.266
§ DYD-III-E-L/4-40 40 0.391-0.557-0.810-1.050-1.262
=g 0.3 0e oa 1.2 1.5

FresEney Il DYD-II-E-L/4-60 &0 0.395-0.550-0.813-1.085-1.266

Nissibi Képriisii Yapisal zleme Sistemi ve Yiikleme Testleri U. WOIR MUPIUIGT VG 1 auial wangiayi, 1v vidyis Ui, Aiinard



610000

105000

400000

? ¢

Stay cable installation stages / Egik Aski kurulum bélimeri: 1
1. Anchorage installation / Ankraj yerle®tiriimesi

2. Stay pipe prefabrication / Egik Aski montaji

3. Stay pipe installation / Egik Aski yerle®tiriimesi

4. Strand by strand installation / Halatlarin tek tek yerle®tiriimesi

5. Stressing operation / Halatlarin tek tek gerilmesi
6. Wax injection / Petrol mumu enjeksiyonu
7. Damper installation / S6numleyici yerle®tirilmesi

8. Closure works / Kapanma i°leri
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Welcome Nissibi Manitoring

» Login = Overview = Charis

Show Current Data:

Al Data) Year | Honth| veek | Day.

Interval:

gle

Jump to Day:

Export Data:

Exce Export

Edit Events

Dals + sEme  sEpEr ESS)ESRE (ESSEDES

SR SR e R

b el 4% L WMEI Hecords; Mar 31, 2005 to Mar 7, 2017

Events

Haw Data

161623
Feb7,17

130423
Feb 10,17 Feb13,17 Feb17,17 Feb2),17 Feb23,17 Feb25,17

03:26:23

11:5223
Mar1,17

14:40:23
War 4 17

16:1352
War F" 17

Cable Force: Pylon 4 - Adivaman:

kN B2

B0.54

EJ,E:WW‘UWVW‘ mwvv/ MMM'F  Hh

kN 73.74

3.2

uadalituisat A
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Show Current Data: | Mowve: Foom:
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Tarih-Saat: 02.03.2017 14:07(TS)

Biiyiikliik: 5.5 (Mw)

Derinlik: 9.76 (km)

Enlem: 37.5955E

Famy

a2ew

Yer: Samsat-Adiyaman

Boylam: 38.4866D

02.03.2017

Adiyaman-Samsat

DEPREMLERI

TR

Py

02017 tannvo TE ibbanylo 1530
Kadar 1opIam 27 arig | Geprem meydana gelTSTr.
~

S 02.03.2017 Mw: 55

Buyuklk
14-22
22.33
a8-55

e00

Diri Fay (MTA2010)*

& itige Merkez:

AFET VE ACIL DURUM

T i e "
@AD YONETIMI BASKANLIGI

Deprem Dairesi Bagkanhg

02.03.2017 Samsat-Adiyaman Depremi (Mw=5.5) (Dir1 faylar, MTA-2012)
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02/03/2017 Adiyaman Samsat
Depremi Mw:5.5
Tahmini Sismik Siddet Haritas!

ATFAD-RED
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Agiklamalar
A Khistasyonlan
~— MTA Diri Faytar (2011)
02/03/2017 Adiyaman SamsatDepremi
INTENSITY
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VOrta
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UTC zaman diliminde gormek icin tiklayimz M == 00 CSV KML
02 Mart 2017 tarihinden itibaren Adiyaman-Samsat Depremleri
Turkiye Samsat
Deprem Sayisi - Biylklik Grafigi S el TR A
384975 ML 16 urkiye Adiyaman Samsat
(Tnplam :48] fB 5 7 I:L 19 Turkiye Adiyaman Samsat B o
;:‘515 :’; ig . . - Eqe Denizi, 1.53 km. Ayvacik (Canakkale)
DDA 375901 384911 Mw 31 Turkiye Adiyaman Samsat
DDA 375900 384855 ML 20 Turkiye Adiyaman Samsat
DDA 37 38.5083 Mw 37 Turkiye Adiyaman Samsat
2 25 4 DDA 376070 384735 ML 22 Tarkiye Adiyaman Samsat
g DDA 376053 384746 ML 31 Turkiye Adiyaman Samsat
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