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CAISSONS FOR THE 1915ÇANAKKALE 

BRIDGE: EXACTLY IN THE RIGHT PLACE 

 

Peter van Westendorp, Maurice Reijm  

Strukton Immersion Projects 

 

Figure 1: Towing of the caisson 

 

 INTRODUCTION 

The new suspension bridge over the Çanakkale 

Strait (Dardanelles), a strait in north-western 

Türkiye, is an important part of the highway that will 

connect the cities of Çanakkale and Malkara (near 

the Greek border).  

The Turkish companies Limak and Yapi Merkezi, 

with SK E&C and Daelim from South Korea, are the 

Joint Venture responsible for it.  

The DSLY JV in turn commissioned specialists 

Strukton Immersion Projects to float out, transport 

and install the foundation structure: two gigantic 

caissons measuring 74m by 83m and 45m high.   

The installation of the caissons was successfully 

completed in May 2019.  
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Video 1: Animation - Immersion of Caissons 

Click on the image to play the video 

Video 2: Animation - Immersion of Caissons 

Click on the image to play the video 

 

 

METICULOUS RISK MANAGEMENT 

More than a year before the immersion, Strukton 

Immersion Projects started designing the 

necessary temporary works and preparing for the 

operation.  

A small project team flew regularly to Türkiye to 

coordinate the various tasks.  

At first, it was once every four weeks and then 

more frequently, ending up in a full-time stay at the 

project location.  

The first task was to review the submitted design.  

Based on years of our knowledge and experience, 

we realized that the originally planned 17 

compartments in the caisson, intended for ballast 

water, were not sufficient to guarantee a stable 

and safe immersion process.  

We proposed 29 compartments and an adjustment 

to the dimension (thickness) of the base slab and 

the design was adapted accordingly. 

100% CERTAINTY 

To  comply  with  the strict placement tolerance 

(+/-20cm), an L-shaped guiding structure 

consisting of hydraulic jacks and four steel frames 

installed on tubular piles just above the seabed 

was designed.  

Additionally, other temporary facilities, including 

the seabed anchors to which two tugs were 

attached, had to be designed.  

These 15-tonne anchors had a holding capacity of 

up to 150 tonne and were needed because of the 

enormous forces, primarily caused by water 

currents, exerted on the tugs and the caisson.  

To be 100% certain, we submitted our designs for 

the requisite temporary works to external agencies 

for third-party checks. 

CONSTRUCTION OF THE CAISSONS 

The caissons were built in the temporary dry dock 

at Gallipoli (Gelibolu), around 4km from the 

immersion site. However, the dry dock would not 

be deep enough to handle the water displacement 

needed to float these massive structures.  

For that reason, the (partly built) caissons were 

floated out earlier to complete them at the 

temporary mooring jetty a few hundred metres 

away. 

Figure 2: Jacks installed on the caisson 

 

https://youtu.be/AvKeZ6n6E8U
https://youtu.be/__jirAq0P14
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Figure 3: Floating out of the caissons from the dry dock 

 

Figure 4: Construction of the caissons beside the deep water jetty 

 
INSTALLATION OF THE BALLAST SYSTEM 

The concrete construction work was completed 

with floating and fixed cranes, after which the steel 

shafts with a diameter of 18m were positioned (two 

per caisson).   

After the installation of the first shaft, we started 

with the installation of our ballast system; 

approximately 30 trucks of imported materials, 

such as pumps, pipework, valves, jacks, floating 

hoses, etc, arrived on site and allowed us to install 

the system using the shafts in the caissons, in 

parallel to the construction of the structures 

themselves.  

This required significant coordination because our 

client had more than 1,000 people working on the 

concrete construction!  

For safety reasons we took turns to avoid having 

any construction work going on above us while we 

were working in the caissons. 

SMOOTH-RUNNING ORGANIZATION 

After all the installations had been tested, the 

checklists had been checked and the crew had 

been instructed at a toolbox meeting, we got 

green-light approval for the immersion. 

The immersion was supervised by the immersion 

commander. For every shift, there was one 

immersion commander with his own team – 

because the immersion of each caisson could take 

up to 72 hours.  

We alternated with each other: 12 hours on and 12 

hours off with an overlapping hour for the 

handover.  

The immersion commander was supported by an 

immersion engineer and a ballast engineer. The 

immersion commander determined the course of 

the immersion operation. 

 

Figure 5: Towing the caisson to immersion location 

 

Floating of the caisson ready for immersion 
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Based on data analyses and the predefined 

conditions, he decided through twelve ‘Go/No Go’ 

decision moments whether the next phase could 

start.  

We needed to be alert at all times. Both teams 

were based on the ballast vessel on which the 

command unit was located.  

72 HOURS OF PRECISION 

Four sea-going tugboats towed the floating caisson 

to the immersion site and positioned the caisson to 

the desired location.  

 

Figure 6: Floating of the caisson ready for immersion  

 

 

Figure 7: Monitoring the progress of immersion 

 

Figure 8: Data from monitoring the progress            

of immersion, final position of Asia caisson 

 

The two upstream boats attached themselves to 

the pre-positioned 15-tonne anchors on the 

seabed.  

Because of a large array of seabed cables on the 

downstream (western) side, the ships used 

dynamic positioning to stay in the right place and 

keep the caisson in place.  

After another confirmation of the procedure 

through the checklists, the operation could start. 
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Video 3: 1915Çanakkale Bridge Caisson Immersion by Strukton Immersion Projects – 2019 

Click on the image to play the video 

 

We tested the ballast and survey systems and the 

cameras and hydraulics again, and then the intake 

of the ballast water started.  

We monitored the system data and weather and 

water conditions non-stop and sent the client 

regular progress updates.  

The 29 compartments were filled with water in 

exactly the right sequence and proportion – an 

interaction between the water level in the 

compartments, the pressure on the concrete 

structure and the operation of the ballast pumps. 

This ballasting could take up to 48 hours. After 

that, it took another 12 to 24 hours before the 

caisson was finally placed on the 45-metre-deep 

seabed.  

Monitored at all times by the team using the 

sensors and cameras, the caisson descended 

slowly but surely to 1m above the gravel bed.  

Then the winches of the tugs pulled the caisson 

against the guide structure.  

By pushing the jacks on the caisson against the 

frames, the caisson was moved into the exact 

horizontal position.  

In the final ballast step, the caisson slid down the 

guide structure until it rested on the gravel bed. 

After acceptance by the client, we filled the 

compartments completely with water, around 

60,000m3 in total.  

We then removed the ballast system from the 

shafts and filled it with water too. The immersion 

was complete. 

TEAMWORK 

The operation involved 72 hours of working under 

high pressure and with enormous concentration to 

handle that. We had spent months working closely 

together so that everything was ready and 

everyone was prepared.  

This enabled us to place two enormous caissons 

on the bottom of the the Çanakkale Strait with 

extreme precision: just ten millimetres off the 

target, well within the maximum tolerance of twenty 

centimetres.  

We were completely focused and we trusted each 

other. That sense of solidarity felt fantastic.  

This is real work for team players. 

 

 

 

 

 

 

 

https://www.youtube.com/watch?v=ok36lPb_pA0

