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GENERAL INFORMATION ON SUSPENSION
BRIDGES IN TURKEY

• 15 Temmuz Şehitler Köprüsü (Bosphorus Bridge)-1973

• Fatih Sultan Mehmet Köprüsü (2nd Bosphorus Bridge)-
1988

• Osmangazi Köprüsü (İzmit Bay Bridge)-2016

• Yavuz Sultan Selim Köprüsü (3rd Bosphorus Bridge)-
2016

• 1915 Çanakkale Köprüsü (Dardanelles Bridge)- (under
construction)
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Location of Suspension Bridges
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Location of Suspension Bridges

15 Temmuz 
Şehitler 
Köprüsü

Fatih Sultan 
Mehmet 
Köprüsü

Yavuz Sultan 
Selim 
Köprüsü

Osman Gazi 
Köprüsü

1915 
Çanakkale 
Köprüsü
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Bosphorus Bridge-Geometry
• Daily traffic more than 190.000
• 2x3 lanes, deck width 33,40m
• Length 1560m, main span 1074m
• 64m high from sea level
• Opened in 1973
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Repair & Strengthening Works at Bosphorus Bridge

• Originally bridge had diagonal hangers which were 
creating fatique. After a gusset plate was broken in 2004 
due to heavy storm, the question of health monitoring
arose. After a research, there found many defected 
hangers. 
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Initial Safety & Health Monitoring System

There were168 sensors
• 34 tiltmeters &accelerometers
• 12 force transducers
• 46 thermocouples
• 8 lasers
• 70 strain gauges (some are 

delta rosette form and 
counted as one sensor

• 6 weather stations
• 5 GPS



Initial Safety & Health Monitoring System

The structural health monitoring system
was very sophisticated. By the help of data 
taken from the system, it was decided that
hangers should be replaced and they
should be vertical.



Initial Safety & Health Monitoring System

Strain gauges on hanger plates Accelerometers and tiltmeters



Initial Safety & Health Monitoring System

Thermocouples Force Transducers



Initial Safety & Health Monitoring System

GPS



Initial Safety & Health Monitoring System

Strain gauges in deck Removed weather station



Initial Safety & Health Monitoring System

Lasers

• System was installed in 2006,
• It was fully functional in 2009

Control Room



Fatih Sultan Mehmet Bridge

• 1090m main span
• 39,4m deck width
• 230.000 traffic
• Vertical clearance 64m
• There are only sensors to measure earthquake. 

Data is taken by BoğaziçiUniversity
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Yavuz Sultan Selim Bridge
• Hybrid (suspension&cable stay)
• 2x4 highway, 2x1 railway on the

same deck
• Deck width 59m (widest deck on a 

suspension bridge)
• Pylon height more than 320m 

(highest pilon)
• Main span 1408m Longest main 

span with railway)

Senskin Workshop, İstanbul



Structural Health Monitoring System of Yavuz 
Sultan Selim Bridge

Total Number of Sensors: 126 





Osman Gazi Bridge

• Main span length: 1.550 m
• Tower height: 252,0 m
• Deck width:            35,93 m
• Total Length:           2.682 m
• 3x2 Lanes
• Vertical clearance:       64m
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SHMS main tasks:
– Confirm final geometry and design assumptions like settlement, maximum

environmental effects, loading conditions and global behaviour of the bridge due
to these effects (e.g. response of the bridge structure to the wind and vehicle
traffic);

– Automatic Monitoring;
– Early identification of degradation mechanisms;
– Permanent devices and portable sensors/acquisition unit to verify structural

anomalies;
– Effective planning of operation and maintenance.



Summary of Permanent 
main sensor array & DMS

+

The data management 
system will consist of:
• 8 DAUs
• 1 MFS

Item Information
Weather station, 4 in total
 Temperature sensor
 Barometer
 Hygrometer
 Anemometer, Mechanical

Every weather station includes 1 Tri-
axial anemometer, 1 Barometer, 1 Air 
Temperature, 1 Hygrometer

FOS, Fibre Optic Sensor, strain measurement
FBG Steel Temperature Sensor 
FBG Main Cable Temperature Sensor
FBG Hanger Temperature Sensor
2D Accelerometer
3D Accelerometer
FBG Pavement temperature sensor
Air temperature probe
WIM
Ultrasonic displacement sensor
Echometer Ultrasonic Bolt Load Measurement
GPS
Static inclinometer
Dynamic inclinometer
Humidity sensor external
Load measuring pin
LVDT-Based Force Sensors
Pyranometer
Rain Gauge
Road Wear Sensor



Distribution of SHMS Devices 
According to Structural Elements



Meteorological Sensors

Weather Station



Rain Gauge

Meteorological Sensors



Meteorological Sensors



Temperature Sensors

Steel Temperature Sensors



Temperature Sensors

PavementTemperature Sensors



Temperature Sensors

Hanger Temperature Sensors



Temperature Sensors

Hanger Temperature Sensors
Main Cable Temperature Sensors



Temperature Sensors

AmbientTemperature Sensors



Higrometer



Fiber Optic Strain Gauges





Force Transducers



Force Transducers



Force Transducers



Accelerometers



Accelerometers



Accelerometers

Sonic Displacement Sensor



Sonic Displacement Sensor



Inclinometer





Mobile Sensors

Road Wear System



Mobile Sensors



Mobile Sensors

2D Mobile accelerometer
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SOFTWARE
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SOFTWARE
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1915 ÇANAKKALE BRİDGE

Main Bridge(Suspension Bridge) L = 770 + 2,023 + 770 = 3,563m (6 Lanes, W3.65m)

- Tower Foundation Caisson Type  w/ rigid pile inclusion

- Tower H-Shape Steel Tower

- Anchorage Gravity Type Anchorage 

- Stiffening Girder Twin box girder

- Cable PPWS

Approach Bridge (PSB BOX, ILM) European : 365m, Asian : 680m

- Total deck width 45,06m (9m incl. space)
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SHMS Tower Sensor 
Symbol List
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SHMS Deck Cross Section



Project co-funded 
by the EU under H2020

SHMS Elevation
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Sabri TEKİN

Head of Motorway Operations Department

MINISTRY OF TRANSPORT, MARITIME AFFAIRS AND COMMUNICATION
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THANK YOU


