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Subject:
Heavy-duty safety shock absorbers in lock brake 4 million kg
Lock shock absorbers for the controlled collision of vessels
A length of 2649 mm, an outside diameter of 200 mm and a deadweight of 320 kg. These dimensions bring many things to mind, but probably not industrial shock absorbers. Recently, ten of these monsters, so-called heavy-duty safety shock absorbers, were delivered to the Netherlands, and four of them have already been installed in locks. They make navigating the Maas possible in the first place.

Locks are used to overcome the differences in levels in waterways in order to make them navigable in the first place. The lock chambers, which have to be filled in order to bring the vessel up or down to the level upstream or downstream from the chamber, have to be constructed in such a way that controlled filling or draining is possible, otherwise the water would pour out, as if in a waterfall. The greater the difference in height of the two waterway sections, the more extreme are the effects resulting from this.
In Maasbracht in the Netherlands there is a height difference of 12 m that has to be overcome by means of a lock complex  – if uncontrolled filling took place here, the minimum depth of waterway of 3 m in the upper section of the Maas could no longer be guaranteed, the river would literally run dry. This is exactly the engineering problem that a company planning locks, e.g. in this case the Netherlands company Mourik Limburg BV, has to solve for its clients, the Rijkswaterstraat. Because when a vessel is navigated it is basically conceivable that, in the same way as when a car is parked in a narrow space, there may be contact, in this case between the gate and the vessel. With vessels that are loaded, and thus can weigh up to 4000 tonnes, there is probably not a single lock or hinge that would be able to withstand the forces resulting from a collision speed of max. 0.5 m/s. And if they did exist, the gate wall would have to be so thick that opening it would require so much energy that the whole construction would be uneconomical. In contrast, it would be conceivable to select the dimensions of the lock chambers in such a way that a collision - in the same way as with a very large parking space - would be practically impossible. However, the project managers of Mourik Limburg BV actually wanted to enable a collision through a bumper beam, because in principle this has advantages. Because, with the great difference in height upstream and downstream from the lock, it is possible with lock gates opened downstream, i.e. low water, simply to pass underneath. In order to secure the bumper beam, and therefore to rule out an opening of the gates and the river running dry, Mourik Limburg BV looked for a company whose shock absorbers are able to absorb the expected accruing forces.
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The obvious solution was to approach ACE Stoßdämpfer GmbH, because the specialist for all types of damping solutions has an excellent reputation with our neighbours as well thanks to our own sales and distribution system in the Netherlands and the engineers and technicians who work there.

Customised buffer beam shock absorbers
Along with the benchmark data mentioned above, the water hammer that occurs in the worst case scenario has to be taken into account as well for the design of the shock absorbers that are to be constructed. This refers to various physical phenomena in which a heavy mechanical impact is caused by water. Because the lock constructors are able to forecast the water hammer exactly in these special conditions expected total energy was determined in close cooperation with both partners. The result is a value of 500,000 Nm, which calls for shock absorbers of dimensions that are difficult to imagine. Using their existing safety shock absorbers as a basis, ACE has developed a safety shock absorber with an optimised characteristic curve, a fixed stop and a stroke of 800 mm. Its operating principle is the same as that of the standard models in this series. The piston rod is slid in during the braking procedure and the hydraulic oil upstream from the piston is displaced through all throttle openings. Because the number of effective orifices is reduced proportionally to the travel, not only is the input speed reduced constantly, but the banking-high pressure building up in front of the piston and the counterforce also remain the same. While the braking procedure takes place so quickly with ACE's small shock absorbers that designers who work with them for the first time have doubted their effectiveness, the lock shock absorbers take at least 3.5 seconds to travel the enormous 80 cm stroke of the piston.
The safety shock absorbers work with nitrogen to return to the starting position - similarly to the gas springs from the Langenfeld shock absorber specialists. Collected in a gas reservoir, the nitrogen compensates for the oil that is displaced by the piston rod and presses the piston rod back into the starting position during the extension procedure. To separate the hydraulic system from the gas reservoir the XXXL shock absorbers described here, like the heavy-duty shock absorbers in ACE's CB series, are also equipped with a separating piston nitrogen resetting system. The special shock absorbers used here, with the designation SDK 160-800-F, have an optimised characteristic curve for the application and could be secured easily through a bottom flange in the retracted position. In contrast, in the normal extended delivery position integration in this case would have been impossible because of a lack of space during the installation. Because ACE always makes every effort to fulfil customer's requests, the company's technicians filled the shock absorbers on site in Maasbracht with the nitrogen required for resetting. Of the ten shock absorbers that were ordered, four are now used successfully for collision protection at two of the lock chambers on the Maas in Maasbracht. Two more of the jumbo shock absorbers will be installed there shortly. In addition, four more shock absorbers are planned for collision protection at the section of the river near Born with the two lock chamber located there.
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The images for this article can be seen in digital form on the enclosed CD-ROM and as a preview on the attached sheet with the photos..

Captions:

Maasbracht-1.jpg, 36 x 16 cm with 300 dpi resolution:
The lock in Maasbracht, Netherlands
Maasbracht-2.jpg, 16 x 21 cm with 300 dpi resolution:

Bumper beam secured by heavy-duty industrial shock absorbers in Maasbracht in the Netherlands, designed to brake vessels weighing up to 4000 tonnes at a collision speed of max. 0.5 m/s
Maasbracht-3.jpg 36 x18 cm with 300 dpi resolution:
2649 mm long, 200 mm outside diameter, 320 kg deadweight, 800 mm stroke, 500,000 Nm energy absorption: SDK 160-800-F special shock absorbers have an optimised characteristic curve for use in locks and can be secured in the retracted state by means of a bottom flange
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ACE Stoßdämpfer GmbH, 4-8 April 2011, Hall 16, Stand G15.

We are looking forward to seeing you there!
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