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1 Objectives 
Objective of the tests is to investigate the forces on the legs of a multi legged structure, in this 
case a jack-up, and to quantitatively determine the benefit of ice management regarding the 
loads on structures in ice infested waters. 

2 Experimental setup 

2.1 General description 

Test matrix 
2 ice thicknesses will be tested for 2 velocities, 2 floe size distributions, 3 ice concentrations 
and 3 orientations. 
 
Table 2.1: Test matrix 

Lengths:    

Length of tank:  50 m  (effective tank length) 

Breadth of tank:  10 m    

Depth of tank:  2,5 m    

     

   Model scale  Full scale    

Thickness of sheets:          

T1:  0,033 m  1,1 m 

T2:  0,016 m  0,5 m 

           

Velocities:          

V1:  0,18 m/s  1,0 m/s 

V3:  0,09 m/s  0,5 m/s 

           

Sizes (model):          

Scaling factor:  31,94888179 [‐]       
Length (and 
breadth)  2,191 m  70 m 

Leg diameter:  0,2191 m  7 m 

Leg spacing:  1,565 m  50 m 

Waterdepth:  0,4695 m  10,5 m 

Desired air gap:  0,8795 m  15 m 

Height:  1,349 25,5 m 

     

Ice concentrations:    

C1:  6/10th    

C2:  8/10th    

(C0):  10/10th    

     

Orientations:    

A1:  0 °    

A2:  22,5 °    

A3:  45 °       



Mounting 
The model will be suspended below the towing carriage, a 6 component load cell will be 
placed in between the carriage and the model. 
 
Model 
The model exists of a frame, from which it is suspended and, 4 vertical legs, which extend 
through the ice surface to represent the jack-up legs. The legs are represented by a circular 
tube, which fits as a sleeve over the inner leg connected to the frame. The connection 
between the tube and the inner leg is made with the load cells. The dimensions of the 
structure are globally [1.6 x 1.6 x 1 m], which correspond with a scaling factor of 1:32. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.1: Top (schematic) view of model 
 

 
Figure 2.2: Side view of model 
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Figure 2.3: Leg cross-section 
 

2.2 Definition of the coordinate system 

The origin of the models’ axis system will be at the mounting point of the model, where it is 
connected to the carriage. Positive z-direction is directed downwards, positive x-direction is in 
the riding direction of the carriage, positive y-direction will be pointing to the right (seen from 
above the model with positive x-axis to the front, according to the right-hand rule), also see 
figure 2.1. 

2.3 Relevant fixed parameters 

The only fixed parameter relevant to the tests is the ice strength, which will be (approximately) 
kept constant at 60 kPa (1.8 MPa in full scale). 

3 Instrumentation and data acquisition 

3.1 Instruments 

For the measurements, the load cells used are: 
 ME K3D120 (4x, mounted in the legs) 
 6-component load frame, equipped with strain gauges (mounted on top of frame). 

 
Table 3.1: Location of center of load cells in [mm] 
Name Location (x-axis) Location (y-axis) Location (z-axis) 
K3D120 1 797 -782.5 812 
K3D120 2 797 782.5 812 
K3D120 3 -797 782.5 812 
K3D120 4 -797 -782.5 812 
6-comp load frame 0 0 121 
 

3.2 Definition of time origin and instrument synchronization 

The measurements are started when the velocity of the carriage is constant. Transit behavior 
will be not be considered. 
Signals from the load cells will be gathered using a single computer to avoid synchronization 
problems. 
During the tests, photographs will be taken to determine the ice concentration and videos will 
be made to provide explanation of possible load peaks. 
All measurements will be done with one data acquisition system, readings will be sampled 
with a frequency of 50 Hz. 



3.3 Measured parameters 

Forces on legs; [N] 
Velocity of carriage; [m/s] 
Size of ice floes [m] 
Ice concentration [-] 

4 Experimental procedure and test programme 
The structure starts in the trim tank, and is pulled to and through the level ice sheet over a 
length of 50 meters, which is the effective length of the tank. The level ice test will be 
performed for 2 velocities, halfway the carriage will have to speed up to the second velocity. 
After this, the sheet will be cut up and some ice is removed. The rest of the ice is distributed 
until it has a concentration of 8/10th. Another two runs are made with the structure, after which 
ice is removed and distributed to a concentration of 6/10th. Now, the last two runs are made 
and the ice is melted in the melt tank. 
 

Week schedule:    

Week 37:  Friday 14‐9:  T1, A1 (33mm, 0°) 

Week 38:  Monday 17‐9:  T2, A1 (33mm, 22,5°) 

Thursday 19‐9:  T2, A2 (16mm, 22.5°) 

Friday 21‐9:  T2, A3 (16mm, 45°) 

Week 39:  Tuesday 25‐9:  T1, A3 (33mm, 45°) 

Thursday 27‐9:  T1, A3 (16mm, 0°) 

     
 
 
 
 

Day schedule:          

   Start time  Duration  End time 

Run level ice V1  9:00:00 0:04:37 9:04:37

Run level ice V3  9:09:37 0:09:15 9:18:52

break up+removing ice  9:18:52 2:30:00 11:48:52

Run managed ice V1C2  11:48:52 0:04:37 11:53:29

redistribute ice  11:53:29 1:00:00 12:53:29

Lunch  12:53:29 1:00:00 13:53:29

Run managed ice V3C2  13:53:29 0:09:15 14:02:44

Redistribute+remove ice  14:02:44 1:00:00 15:02:44

Run managed ice V1C1  15:02:44 0:04:37 15:07:21

redistribute ice  15:07:21 1:00:00 16:07:21

Run managed ice V3C1  16:07:21 0:09:15 16:16:36
 
Table 4.1: Test programme 
 

5 Data post-processing 
[Has any post-processing or filtering been performed?] 
 

6 Organization of data files 
[Description of the data files: 



 format (ASCII or binary) 
 column separator (in case of ASCII) 
 type of data (video of measurement data) 
 units of data 
 structure of file content 
 organization of files in directories] 
 
 

7 Remarks 
[Use this section for comments that cannot be placed in other sections] 
 



A Appendices 
[For instance: test diary, technical drawing of experiment] 
 


