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ROLLING EXPERIMENTS ON A FLOATING TIDAL SURGE BARRIER.

Philippe RIGO

Our purpose is to study the roll motion of a huge tidal surge barrier during closing
manoeuvres. The uniqueness of this project is the size of the gate : 390 m long, 54 m wide, 22 m
high and 62 000 tons deadweight. This gate, designed for the Port of Rotterdam, is based on a
new conceptl of tidal-surge barrier - a gate shaped like a ship. It looks like a pivoting robot-
pontoon and is submergible and easy to control either during immersion or during emersion.
Its main features can be summed up as follow : A main watertight box-girder allows the gate to
float with a 3 m draft. Four floats laid down to create a double catamaran effect lead to a very
high general stability. A rotating center links the structure to the bank.

During the rotation movement, a roll motion occurs due to the wave action (Fig. 1 ). The
first aim was to analyse the behavior of the gate during its roll motion. The other main purpo-
se were to determine experimentally the maxi-
mum roll angle, the CMR added-mass and the K|

!
damping coefficient. A scale model of this gate "\/E Roll motion
(1/35) was used. Due to the length of the gate v, —\
(390m), only a 2D scale model was built. The —

scale model allowed one to obtain the accurate
motion of every points of the barrier. Each
point moves along an elliptical motion which is
a combination of the roll motion and the hea-
ving. Experiments have been done with nine Wave directio
different positions of the "artificial roll axis”. @i ol iy, .
They show that the maximum rolling occurs for = R

an axis set a little above the gravity center. Fig. 1 : The roll motion of the gate

Water laye

RESULTS : For a wave amplitude of 060 m and a T period of 8", the maximum ¢ roll angle is
252° which corresponds to a maximum rise of the lateral walls of 1.18 m. The heaving which
occurs during the roll motion is approximately 35cm.

. The Tsp natural period of rolling without added-mass is included between 4.63" and 546",
The natural period of rolling (T¢ =7.6" to 8") with added-mass was determined experimentally
by two methods (Fig. 2 ). Moreover, the CMR added-mass coefficient is included between .40
and 1.73.

Finally, the recommanded K] damping coefficient determined by two different methods
(roll motion due to wave action and natural roll motion in still water level) is 0.70.

With these both aforementioned coefficients, it should be possible to analyse in the near
future the global 3D behavior of the floating gate during the closure of the channel.
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Fig. 2 :Roll angle according to the T wave period. Resonance phenomenon (T=T¢).




