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ABSTRACT 

 

Figure 1:  The Blanc Pain protection gate 

The Blanc Pain protection gate is located in the Walloon Region of Belgium, on the “Canal du Centre”, 
5 kilometers downstream from the Strépy-Thieu ship lift. 

This protection gate is a security structure designed to protect the valley against flooding. 

The Strépy-Thieu boat lift is the highest ship lift in the world. It allows ships up to 2000 tons to travel 
between the downstream and the upstream reach. The difference in level is 73 meters. 

The sectioned pond (reach between the Strépy-Thieu ship lift, the Ronquières inclined plane and the 
Viesville lock) is 40 km long and contains 8,000,000 m³ of water. 

Moreover, 5 km upstream of the ship lift, there are two bridge canals allowing access to the ship lift. 
There is one bridge canal which is 2 kilometers in length and passes over a large road node. The 
remaining canal (3 km) is made with backfill. 

The ship lift, the bridge canals and the backfill canal induce a major flooding risks to the valley. 
Indeed, any damage to or rupture of one of these structures might cause flooding of 8,000,000 m³. 

This major risk is the reason why it was decided to build the Blanc Pain protection gate. The closing of 
this gate should allow us to limit the flooding to 1,000,000 m³ (the water of the five-kilometer long 
reach between Strépy and the Blanc Pain gate). 

This gate is remote control operated, and is closed at night. There are several measurement systems 
to guarantee the reliability of the structure. 

                                            
1 Director, Service Public de Wallonie, Belgium, donatienne.portugaels@spw.wallonie.be 
2 Engineer, Service Public de Wallonie, Belgium, stephane.vercruysse@spw.wallonie.be 



 PIANC MMX Congress Liverpool UK 2010 

 2 of  17   

In cases of emergency, the protection gate is designed to close automatically without any human 
action. Security systems prevent the closure of the gate on a ship. 

The electro mechanical equipment of this gate has been designed to provide a high level of reliability. 
The mechanisms, the oleo-hydraulic components, the electrical equipment and the command-control 
have been studied in detail to fulfil this objective. All these elements and the experience gained by the 
SPW (Service Public de Wallonie) will be presented in the paper. 

1. INTRODUCTION 

This objective of the proposed paper is to present the Blanc Pain protection gate and its specificities. 

The background is briefly described and the Strépy-Thieu safety studies are explained. The design of 
this kind of security structure is examined. Firstly, the general design is presented and then, the 
design of the electro-mechanical equipment is detailed. The specificities of this equipment ensure a 
high level of reliability. 

2. THE CENTRE CANAL BETWEEN THE 19 th AND THE 21st CENTURY 

 

Figure 2:  Two of the four boat lifts of the histor ical Centre Canal 

In 1957, Belgium decided to modernise its network of inland waterways to a minimum template of 
1350 tons. At the beginning of the 80s, a major link was still missing, the Centre Canal linking the 
Escaut valley in the west of the country and the Meuse valley in the east. The main difficulty to finish 
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this canal was related to a short part of it (only some kilometers between the towns of Mons and La 
Louvière), which had to pass through a level step up of 70 m in height. 

At the end of the 19th century, the engineers already had this problem when they built the Centre 
Canal to the 300 tons template (today, this canal is called “historical Centre Canal”). Moreover, given 
the height of the structures needed to pass this fall, at that time, the designers had to take the lack of 
water resources of the upstream reach into account. Indeed, this upstream reach had to be excavated 
in a plateau located at about 120 m of altitude and dividing the two basins that were to be linked. On 
this plateau, very few streams could provide a natural water feed, which imposed a strict management 
of this resource. To build a series of locks – usual solution to pass waterfalls – was not appropriate. 
The solution found was to build 4 hydraulic lifts able to move the ships through a level difference of 17 
m each and running by hydrostatic balance of two cages full of water. This solution, particularly 
sophisticated and audacious at that time, could limit the number of structures and thus reduce the 
travelling time of the ships, and also drastically save the consumption of water caused by the move. 

Today, the historical Centre Canal and its boat lifts are recorded among the Unesco’s World Heritage 
Sites. However, for several decades now, they no longer satisfy the criteria of size and capacity that 
modern commercial navigation imposes. They are mainly used by tourist boats and had to be replaced 
by more modern structures that were completed on 31st August 2002. A new waterway of about 8 km 
in length goes round the north side of the previous canal. On this waterway, the same solution to pass 
the high waterfall by boat lift was used, however with two differences: 

·  Only one gigantic structure, the Strépy-thieu ship lift, allows the barges to move with 
only one operation through a fall of 73 m. Its tanks of 112 m in length and 12 m in 
width can welcome ships of not 1350 tons, but 2000 tons (anticipating the increase 
planned of the template of the whole canal), that is to say more than 6 times that of 
the historical lifts, 

·  The structure is no longer hydraulic driven, but electric and although there are still two 
tanks, these run independently, thereby increasing the availability of the structure 
during maintenance periods. 

 

Figure 3:  The Strépy-Thieu ship lift on the big te mplate of the Centre Canal. 
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At the downstream reach, the access to the lift is via the west side of the Centre Canal and via the 
Nimy-Blaton canal. This canal gives access to the high Escaut, to the navigable network of the north 
of France and through this to the Dunkerke harbour. The “Seine Nord” project developed today by 
France will soon be able to extend this access to the Seine and the Parisian basin. 

The summit pond begins immediately at the upstream reach. This reach is located at the nominal level 
of 121.15 m and is also the highest navigable reach in the country. At about 10 km east of Strépy-
Thieu, this reach joins the Bruxelles-Charleroi Canal. To the north, this canal goes to Bruxelles after 
travelling through another exceptional structure: the Ronquières inclined plan. From Bruxelles, a 
maritime canal connects to the lower Escaut to the south of the Anvers harbour. To the south, the 
canal joins the Sambre near the industrial town of Charleroi. The Sambre joins the Meuse at Namur, 
thereby giving access to the biggest lower harbour of the Walloon region, the Liège Harbour. This 
connects, through the Dutch network, to the Rhin and to the Danube, providing access to the whole 
navigable network of the Central and Eastern Europe. 

 

Figure 4:  Schema of the Walloon navigable network,  the summit pond is pointed.  

3. THE SECURITY STUDIES OF STREPY-THIEU 

The summit pond has its different branches on a cumulated length of about 40 km at the same level, 
containing about 8 million m³ of water in a single area. The major risk posed by this mass of water 
stored on a plateau is obviously in relation with a failure on a structure located at one of the 
extremities of the summit pond. That is the reason why, before the beginning of the service of the 
Strépy-Thieu ship lift, some security studies were carried out to analyse possible scenarios of 
accidents. Furthermore, the lift itself and the first five kilometers of the upstream reach had several 
sensitive structures : 

·  A canal-bridge of 500 m in length passing over a depression and a major road node at 
the entrance of the town of La Louvière, 

·  Two road tunnels passing under the earthfil of the canal, 

·  Three openings allowing local brooks to follow their natural course which cross the 
new canal. 

Wallonia - Waterways 
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Figure 5:  Canal bridge of the Sart.  

With high earthfil banks, these structures are possible sources of accident. Numerical simulations 
have permitted to evaluate the consequences of a sudden rupture of one of these structures in term of 
flooding of the surrounding valleys. The event will be terribly destructive as the flooded areas will 
involve several thousands of inhabitants, and this with a torrential flow extending on several kilometers 
in some tens of minutes after the development of a breach. 

 

Figure 6:  Numerical simulation of the development of a flood with the hypothesis of a sudden 
rupture of the canal bridge of the Sart.  

Speed [m/s] 
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Although considered highly improbable, this scenario could not be neglected. The security of the 
whole site is the number one priority of the managers of the Walloon navigable network. The Blanc 
Pain protection gate is among the tools to guarantee this security. This structure is located at about 5 
km in the upstream side of the Strépy-Thieu lift, thus isolating the most sensitive part of the 35 other 
kilometers of the reach. 

The main functions assigned to this gate are as follows: 

·  To limit the quantity of water flooding in the valleys to one million m³ instead of 8 m³ in 
the most serious hypothesis, the brutal and sudden rupture of a structure. If the gain 
of this limit is practically zero for the first areas affected, it increases for the areas 
further downstream of the place of the accident. 

·  To permit the quick evacuation of the sensitive parts of the reach with the objective to 
ensure the security of the people during the time when works, verifications and/or 
repairs are done in the more probable hypothesis, of a serious anomaly detected in 
one of the structures (appearance of a leak in a bank, cracking or movement in a 
structure, …) or of a potentially dangerous event for the stability of the structures (fire, 
earthquake …). 

4. GENERAL DESIGN OF THE PROTECTION GATE OF BLANC P AIN. 

 

Figure 7:  General view of the protection gate of B lanc Pain opened to navigation. 

The main criteria of design of the protection gate of Blanc Pain were based on its required capacities: 

·  Cross section of the canal to close : 32 m wide X 4.05 m deep 

·  Capacity to resist to the pressure caused by a maximum level of water at the 
upstream reach and zero at the downstream reach (but not the opposite capacity).  

·  Capacity to close in the flow of water with a speed of 2 m/s. 

·  Resistance to earthquake for a value of the PGA (ground acceleration) of 0.2 g. 

·  Available minimum air clearance: 7 m. 
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·  Possibility of fast running, particularly to close in emergency cases. 

·  High reliability and ease of maintenance, both for the superstructure and for the 
electro-mechanical components. 

·  Minimising the risk of accidents caused by collisions of ships (implying a good visibility 
of the gate, particularly from a far distance). 

·  Resistance and maintaining the closing possibilities in extreme climatic conditions 
(particularly violent wind and canal icing over). 

·  Optimal architectural integration on a waterway including several prestigious 
structures and near a site which is classified among Unesco’s World Heritage Sites. 

To meet these specifications, and benefiting from the experience of other similar structures, the choice 
was a vertical lift gate, well adapted to the canal and giving a high level of security for closing. The 
other possibilities such as miter gates or immersed hinged falling gates did not seem to fulfill the 
objectives assigned. Afterwards, an architect designed the general lines of the structure with the 
elements as follows: 

·  Ensure highest possible readability of the structure maintaining a direct relation 
between the design of each element and its function, 

·  Underline the horizontal lines of the shape and slim as far as possible the vertical 
lines, to avoid a conflict between the structure and its environment, 

·  To remember, through the chosen shapes, the industrial identity of the region, 
strongly marked by its mining past, and the world of waterways and ships. 

This thinking inspired an original and new design for this type of structure and also ensuring an 
optimal efficiency. 

 

Figure 8:  The gate is closed to navigation every d ay to control its correct running and to 
optimise the security of the site outside of the na vigation schedule  

Usually, sluices and gates are composed of a frames structure (ensuring the resistance of the gate) 
and some plates (having only the impenetrability).  These were substituted by a hull with two curved 
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and asymmetric plating shells, largely opened in the bottom part and contributing fully to the 
resistance. These plates of 6 to 10 mm of thickness are rigidified by stiffeners and linked to each other 
by framed trusses installed on three levels. In down position, the downstream hull is posed on a sill 
seated in the canal bottom, while the upstream hull, amputated of one meter in the bottom part, allows 
the water to largely penetrate to guarantee the filling of the space between the two plates. Indeed, this 
filling is indispensable to prevent the gate from floating. The structure calculation was done with 
particular care to minimize the weight of the gate. This weight is, without equipment, about 90 tons. 
The behaviour of the gate was tested in a scaled model simulating a descent in a stream of water of 2 
m/s to ensure that the filling can be done without giving any anomalous efforts leading to some 
dysfunctions. 

The gate is curved simultaneously transversally and longitudinally. The transversal cross section is a 
circle arc of 5.389 m while the longitudinal cross section is a very large circle arc of 186.3 m of radius. 
These curves are inspired from the body lines of a ship hull. 

The lifting of this gate is ensured by the means of two towers – one on each side – composed of a 
framed struss bars (welded tubes) and 21 m high. The clearness of this structure lessens the intensity 
of the vertical lines. Each tower includes two pylons linked at the top by a crosspiece, also composed 
of a truss bars in welded tubes. This superstructure is oriented to have the maximum resistance to the 
forces transmitted by the wind on the gate, these forces are highest in the canal axis direction. Above 
the top crosspiece, a pulley reminds us of the shape of the chassis with pulleys of the previous coal 
mines (which were typical in the region). Two cables pass on these two pulleys, free mounted. For 
each cable, one end is connected to the gate and the other one descends to the ground. 

 

Figure 9:  View from the top of the tower located i n the left coast in the direction of the sluice 
and the tower in the right coast.  

Finally, there are two command buildings, behind each tower. To ensure a perfect integration of these 
buildings in the whole site, they are placed in a high position, on a concrete slab at the level of the 
sluice in the open position. Their walls and the gate are painted with the same colour. The curve of the 
top line of the roofing extends exactly the curve of the top edge of the gate while the bending of the 
walls looks like the one of the gate. The lift cables of the gate, ascend from the bottom of the towers 
(through the free mounted pulley) to the building inside where it is connected to the lift winch. 
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5. DESIGN OF ELECTRO-MECHANICAL EQUIPMENTS OF THE P ROTECTION 
GATE OF BLANC PAIN. 

The main criteria for the design of the electro-mechanical equipment of the protection gate of Blanc 
Pain were based on its required capacities as described in the previous section. But other specific 
capacities concerning control possibilities are also required, as follows: 

·  Availability to be controlled locally by different means (also without electricity supply) 
to ensure a high level of reliability. 

·  Availability to be controlled from a remote site (the Strépy-Thieu ship lift). 

·  Reliability of the remote control even if a catastrophe occurs (collapse of the Strépy-
Thieu ship lift, big outflow from the canal bridge or from the earthfil of the canal, …). 

·  Automatic closure (without any human action) in emergency cases such as a 
catastrophe with involving a break in the communication link used for the control. 

5.1 Description of the Mechanical equipment 

 

Figure 10:  General schema of the protection gate o f Blanc Pain.  

On each side of the gate, listed from the gate to the winch, there is the mechanical equipment as 
follows: 

·  A yoke balancer; 

·  2 cables; 

·  2 pulleys with 4 arms (top pulleys); 

·  2 return pulleys (bottom pulleys); 

·  1 drum; 

·  1 planetary reducer; 

·  1 hydraulic motor; 

·  1 disk brake. 
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Figure 11:  3D view of the mechanisms of the protec tion gate of Blanc Pain.  

The gate is moved at each end by a drum rolling two cables. These two cables are fixed at the end of 
the sluice via a yoke balancer. 

Leaving the yoke balancer, these two cables roll on two twin pulleys of 3.4 m in diameter, placed at 
the top of each of these two towers in wire mesh. These two top pulleys roll independently to follow 
some possible elongations of the different cables. They are mounted via double row cylindrical roller 
bearings on a single axis. 

  

Figure 12:  Top pulleys and return pulleys of the p rotection gate of Blanc Pain.  

After passing on these two top pulleys, the cables roll on two other twin pulleys. These are return 
pulleys fixed to the ground between the tower in wire mesh and the winch building via two bearings. 
These bearings are fixed by means of their single footing block on a chassis, submerged in the 
concrete. The anchorages of the chassis are connected to the reinforcements of the abutments. 
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Similar to the top pulleys, the return pulleys are mounted via rolling bearings on a single axis. To 
ensure safety, this axis is instrumented to measure the efforts in the cables. It is a dynamometric axis. 

Leaving the return pulleys, the two cables are rolled on a grooved drum with a double rolling up. Both 
cables are fixed outside of the drum by means of 4 attachment systems. Each maintains both cables 
and is fixed by 4 screws. 

This drum is moved by a hydraulic motor via a planetary reducer. Given the limited space inside the 
building to place the winch, a conventional reducer composed of parallel shafts was not suitable. That 
is why we chose a much more compact planetary reducer. However, the use of planetary reducers 
can only be envisaged for not too heavy applications because their compactness leads to faster 
heating up than with conventional reducers. The Blanc Pain gate, except in emergency cases, has to 
be moved only once a day in the morning to open and in the evening to close. The application is 
sufficiently light to permit the use of planetary reducers. 

 

Figure 13:  Lateral view of the operation of the pr otection gate of Blanc Pain.  

A disk brake is installed at the end of the shaft of the drum. This brake uses the oil pressure to keep 
the brake open.  The brake will close and brake when the oil pressure disappears. The brake uses 
springs to brake. 

Twin top pulleys 

Yoke balancer 

Lift winch 

Return pulleys 

Rollers 
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The hydraulic motor is also equipped with a park brake which permits to maintain the load without 
drifting and it can serve as a stop brake in case of emergency. 

 

Figure 14:  Winch of the protection gate of Blanc P ain.  

The kinematic of the drive, composed of the planetary reducer, of the hydraulic motor and of the disk 
brake, is connected to the drum by means of an articulated coupling system. This one is a barrel 
coupling and is integrated into the drum. 

 

Figure 15:  Winch schema of the protection gate of Blanc Pain.  
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There are no counterweights. Indeed, although counterweights can notably decrease power 
consumption, they were not chosen in order to keep a high level of reliability when the gate is closed. 

Each choice was made to supply a high level of operational safety, on each side of the gate, as 
follows: 

·  There are, not just one moving cable, but two. Moreover, in case of a cable rupture, 
each cable is able to move the gate alone,  

·  Similarly, there are also two top pulleys and two return pulleys, each freely mounted; 

5.2 Thinking about the reliability of the synchroni zation of the gate move 

Such a closing structure of a waterway or even a passage always leads to the important question of 
the movement synchronisation of its two ends. 

Synchronization using only an electrical or electronic system, acting with a correction of the 
horizontality after measuring the position of each end of the sluice, is not sufficiently reliable for a 
protection structure. For this kind of structure, we need at least two synchronization systems each 
based on a different technique. That is the reason why we envisaged different types of 
synchronization suitable for the Blanc Pain gate.  

Synchronizing mechanically via a link shaft between the two ends is obviously the most efficient and 
the safest solution. However, this solution is not always suitable because it needs a path for this link 
shaft between the two ends of the structure. 

For the Blanc Pain gate, given the sluice length of more than 30 m and the lack of a path for a link 
shaft between the two banks, mechanical synchronisation between the two movement winches of the 
gate is not feasible at a reasonable cost. 

The mechanical maintainance of the horizontality of the sluice by means of guide rollers was 
envisaged, but this solution was ruled out given the difficulties of placing some big guide rollers in the 
towers. 

That is the reason why synchronization of the “hydraulic type” issued from the long experience of 
mobile dams was chosen as the first level. 

 

Figure 16:  Hydraulic central of the protection gat e of Blanc Pain.  
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Indeed, another synchronization type used at the first level is electrical, but this one with an “electrical 
axis” is less reliable than a mechanical or hydraulic solution. 

The first level of synchronization is thus hydraulic, but it is completed by the second level which begins 
to act only if the hydraulic synchronization is not sufficient. This second level is obviously electrical or 
electronic, acting with a correction of the horizontality after measuring the position of each end of the 
sluice. To ensure a high level of operational safety, this second system is sophisticated, but it will be 
described in the point relative to the control system of the gate. 

5.3 Description of the hydraulic equipments 

As mentioned before, the hydraulic drive allows for a certain type of synchronization such as this one 
used for many mobile dams. 

The hydraulic drive also presents the advantage of a better possibility of shock absorption and thus of 
a better fluidity of the movements. 

That is why a hydraulic system was chosen as the drive. A winch with a hydraulic motor is obviously 
better adapted than a jack to place a brake device and thus to ensure a secure maintain. 

The two hydraulic motors (one on each side) are fed in parallel by two identical motor pump groups 
composed of two pumps with a variable outflow and a single oil tank. 

The two hydraulic motors are fed by means of a volumetric outflow divider which synchronizes the 
rotations of the drums. This synchronisation system is completed by an automatic electrical device 
which is operated by the electrically controlled distributors. A manual synchronisation device, by 
means of acting on push buttons proceeding on the distributors is also provided on the hydraulic group 
itself. 

Moreover, the hydraulic circuit is designed to permit the hydraulically controlled descent of the gate in 
case of breakdown of the electrical feed of the network. 

The time required to close the gate is 2 minutes and in this movement, both motor pump groups are 
running. In fact, the load is carried by the motor pumps and the corresponding energy is reinjected on 
the electric network via the electric motors which function as a generator. 

In case of breakdown of one group, the second group ensures all the movements, at the same speed 
for the lift and at half the speed for the descent.  

The time required to open the gate is 4 minutes and in this movement, only one motor pump is running 
to limit the necessary power. Indeed, the power to provide is about two times smaller than the one to 
disperse when the gate is descending. Each motor pump group is used alternately, one movement in 
two to ensure similar running conditions for both of them during their life time. 

The hydraulic tubes cross the canal by an under river way with a circular cross section of 2 m in 
diameter. 

The two caissons of the end of the sluice have each four rollers, two on each side of the gate. These 
rollers transmit the hydrostatic pressure forces of the gate on the towers and permit the vertical 
movement of the gate. 

The opening and closing movements of the gate are done with a constant angular speed of the winch. 
The lift speed is 0.05 m/s when the gate is opening. The speed is 0.09 m/s when the gate is closing. 
The acceleration is limited to 4 cm/s².  

As with the mechanical equipment, each choice for the hydraulic equipment was made to supply a 
high level of operational safety. There is only one winch composed of one drum, one planetary 
reducer and one hydraulic motor, by the side of the gate. But the hydraulic central, as explained 
before, which is mutual for the two winches, is composed of two motor pumps, each one being able to 
move the gate. 

The circuit type was also chosen to ensure the operational safety of the gate. This hydraulic circuit is 
the closed type. Indeed, a closed circuit is necessary for a heavy application such as the Blanc Pain 
gate where the charge has to be lifted during the opening, but also controlled during the closing. When 
the gate is opening, the energy provided by the electrical network is used, through the electrical 
motors, to make the pumps of the hydraulic group turn. These pumps make the oil circulate in the 
circuit and, thereby turn the hydraulic motors. When the gate is closing, the hydraulic motors rotate in 
the opposite direction and the energy produced by the descent of the gate is returned firstly to the 
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hydraulic circuit, secondly to the pumps which function as turbines. The energy is finally reinjected to 
the electrical network via the motors running as generators. 

This is due to the fact that the circuit is a closed type which permits to maintain the heavy charge 
during the descent without deflating too fast and dangerously or without heating the oil and damaging 
its quality and characteristics. 

5.4 Description of the command equipments 

The normal control of the gate is done from the control room of the Strépy-thieu ship lift (remote 
control). Nevertheless, the control can also be done locally from the control console of the gate 
building.  

The normal control is done by a programmable logic controller. 

To ensure the operational reliability of the gate, the normal control is completed by an auxiliary control, 
suitable in case of default on the normal control. This one uses relay circuits. In addition, an ultimate 
emergency control system permits to move the gate without electricity. 

As with the normal control via the programmable logic controller, the auxiliary control can be used 
from the control console of the gate building, but also from the control room of the Strépy-thieu ship lift 
(remote auxiliary control). For this purpose, a specific copper cable was placed between Strépy and 
Blanc Pain in addition to the optic fiber cable necessary for management of all the measurements 
done to ensure the most efficient running of the gate. 

The normal control can be done via a supervision computer or a console (by push buttons) both from 
Strépy and from Blanc Pain. 

The auxiliary control can be done only by the push buttons of the console also both from strépy and 
from Blanc Pain. 

There is also an automatic control in case of emergency. This control is done by the programmable 
logic controller without any human action. 

Complementary to the hydraulic synchronization, the control automatism does an electrical 
synchronization of both hydraulic motors. For this goal, the automatism constantly compares, during 
the movement, the position measurements transmitted by the position sensors situated on the drums 
and on the gate. 

To make the operation of the gate safe, a no break group is installed to feed the having priority circuits 
in case of failure of the electrical network.  

5.5 Measurements network 

The measurements network consists in two parts. 

The first part, the local part is composed of the measurement devices located on the site itself of the 
Blanc Pain gate. This local part is mainly used to correctly manage the movements of the gate. 

The second part, the canal surveillance part, is composed of the measurement devices located on the 
canal between Strépy and Blanc Pain. This surveillance part is used to detect an event that can be 
dangerous for the gate (leak, earthquake, …). 

The local measurement network is composed of : 

·  Two series of switches of end movement, the primary series and the secondary 
series. In case of a component breakdown in the primary series, the secondary series 
is used; 

·  Sensors of water level of the gate; There are two sensors, one in the upstream reach 
and the other in the downstream reach, to avoid lifting the gate in case of a too big 
difference between these two levels; 

·  As with the switches, two series of position sensors of the gate movements, the 
primary series and the secondary series; In case of default on the primary series, the 
secondary series is used; 

·  A detection system of the ship presence; this system, installed near the gate, consists 
in 3 devices, one for the upstream reach, the second for the area under the gate and 
the third for the downstream reach; 
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·  A measurement system of the cable efforts; This system can quickly detect the 
presence of an obstacle to close the gate or all other phenomenon leading to a an 
imbalance in the movement of the cables in both directions of running.   

The first series (primary) of switches of the end movement are placed on the piers and on the metallic 
columns. They directly measure the position of the gate. The second series (secondary) of switches of 
the end movement are placed on the drums. 

The primary series of position sensors measures the gate positions, left bank side and right bank side 
by means of absolute angular coders driven by the gate displacements (one coder per side). The 
secondary series of position sensors measures the drum positions also by means of absolute angular 
coders (one coder by drum). 

The detection system of the ship presence is composed of three devices : 

·  A laser scanner monitoring the upstream of the gate (ship approaching in the 
upstream reach); 

·  A infrared beam under the gate; 

·  A laser scanner monitoring the downstream of the gate (ship approaching in the 
downstream reach). 

When the automatic ways are running, the closing control system of the gate is inactive as long as the 
three detection devices do not detect anything during a certain period of time. If the gate is descending 
when the device detects a boat approaching from the upstream or the downstream reach, the 
movement is stopped. 

The Measurement system of the cable efforts is installed in the return pulleys. The system consists in 
a dynamometric axis which changes the initial axis of the return pulleys. The axis is equipped by two 
sensors. The second sensor is provided to substitute the first one in case of its default. 

The canal surveillance network consists in a measurement chain installed between the Blanc Pain 
protection gate and the Strépy-Thieu ship lift. This chain ensures the surveillance of the canal to 
detect a leak needing the closing of the protection gate the earliest possible. This measurement chain 
is composed of : 

·  8 sensors of water level, 

·  4 flowmeters (each equipped with 2 speed sounds), 

·  1 accelerometer. 

 

Figure 17:  Canal surveillance network between Stré py and Blanc Pain.  
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The whole measurement chain is installed along the tow paths of the left bank. Two flowmeters and 
three water level sensors are placed at the upstream of the canal bridge of the Sart. The other 
equipment is installed at the downstream of the canal bridge of the Sart. The accelerometer is fixed in 
the middle of the canal bridge of the Sart to detect an earthquake. 

When the automatic way is running, the automatic descent of the gate is possible only if one of the two 
following conditions is fulfilled :  

·  If two successive level measurements are lower than a minimum authorized threshold and 
maintained during 5 minutes; 

·  If the accelerometer measurement exceeds a minimum authorized threshold. 

If the three boat presence detections stand of, the gate immediately descends. Reversely, it will 
descend only when the three boat presence detections stand of,. If the gate is moving, it stops if a 
boat is detected in the upstream or downstream reach near the gate. It begins its movement again 
when the detection disappears. 

The flowmeters do not act on the automatic descent of the gate. They allow us to localise the leak on 
the canal section. 

Currently, a finer automatic control of the gate is being studied. This study is being carried out in 
relation with the numerical simulations done to evaluate the consequences of a sudden rupture of 
structures of this part of the canal in terms of the flooding of the surrounding valleys. 

To ensure reliability, the measurement network is independent of the programmable logic controller. 

Between Strépy and Planc Pain, the transmission of the controls, the measurements and all the 
elements needed to run the protection gate properly is done by a fiber optic network. The fiber optic 
transmission is completed by a second system, a radio wave transmission that can be used in case of 
rupture of the fiber optic. 

6. CONCLUSIONS 

The Blanc Pain protection gate and its specificities are presented. The operation of such kind of 
structures requires a high reliability level. The design was done with care and taking a lot of 
requirements into account. These requirements were mainly in terms of safety, aesthetics and 
reliability. 

Particularly, the electro mechanical equipments of this gate have been designed to provide a high 
reliability level. The mechanisms, the oleo-hydraulic components, the electrical equipment and the 
control system have been studied in detail to fulfil this objective. 

All these elements and the experience gained by the S.P.W. (Service Public de Wallonie) have been 
presented in the paper. 

 


