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PONTOON PHYSICS AND LIMITS

Static approach

« No wave loads

» Mass, wind and mooring loads are
applied as static loads.

» Thetargetis to estimate the
maximum heeling angle and
minimum freeboard height




PONTOON PHYSICS AND LIMITS

Heeling angle and static restoring moment M,

« When the pontoon heels, the action point of the
buoyancy moves from B to B1, and the static
restoring moment Mst will act on the pontoon:

M,, =A-GZ

where A = W is the displacement (weight) of the
pontoon, and GZ is the righting lever marked by
an arrow in the figure.




PONTOON PHYSICS AND LIMITS

» The metacentric height GM, is used for calculating the GZ
value. For a pontoon:

GM —T+ i KG
0=y g

The static restoring moment M, can be calculated from
the metacentric height GM, and the heeling angle o

Mg = A-GM, - sin (a)

« If an external moment M., is acting on the pontoon, the
static inclination angle can be solved by setting

Mg = Meye




PONTOON PHYSICS AND LIMITS

Buoyancy force

« Stability can be understood as form stability
and weight stability

For a given structure, form- and weight

Form stability stability can be of same order of magnitude,
or one part may be dominating. The weight
stability part can also be negative.

Weight

Buoyancy force

When evaluating the stability of a structure,
it is useful to examine the contributions of

form- and weight stability to the total
Weight stability stability.




PONTOON PHYSICS AND LIMITS

Wanted pontoon width Required pontoon width
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DESIGN

« COMBINATION FROM NAVAL ARCHITECTURE AND CIVIL ENGINEERING

 (CONSIDERING ALL THE REQUIREMENTS FROM CIVIL ENGINEERING WILL MAKE
THE PONTOON UDER THE HOUSE TOO MASSIVE AND EXPENSIVE

 EN14504:2019 - Inland navigation vessels - Floating landing stages and
floating bridges on inland waters - Requirements, tests

» Danish Maritime Authority's Technical Regulation of house-boat and floating
structures. 2007



EN 14504:2019

4.3.2 Intact stability

At maximum draught level, a

— freeboard of at least 0,15 m,

— safety distance of at least 0,30 m, and

— heeling angle of no more than 10°

shall be maintained.

In addition, the metacentric height for floating establishments under option A
(see 4.4) under impacts as per A.5 to A.7 and A.11 shall be at least 0,15 m. For
these structures, heeling motions caused by the vessel's movement or by the
mooring equipment as well as open areas of liquid, which occur during the
operation of the floating establishment, shall also be taken into consideration.
Intact stability shall be tested as specified in 7.3.1.



EN 14504:2019

4.3.3 Damaged stability

It shall be ensured that the floating establishment will neither sink nor capsize in
the case, that one air chamber is damaged. In this case, a residual freeboard and a
residual safety distance each of not less than 10 cm shall be maintained; if
greater residual safety distances or residual freeboards are required by the
specifics of the waterway, these shall be taken into account.

If all buoyancy bodies are completely filled with a material according to 4.5.4,
proof of leak stability may be omitted.



EN 14504:2019

4.4 Anchorages for floating establishments

Floating establishments shall be anchored in their positions to prevent them from
being torn loose or being displaced by currents, wind, waves, fluctuations in
water level or the draught or wash of passing vessels or possible special loads. In
the case of floating landing stages, the influence of berthing ships shall also be
taken into consideration. The functioning capability of the anchoring of the
floating establishment shall also be proven for the case that the floating body of
the floating establishment springs a leak.

Anchorage for the floating establishment shall comply with one of the following
two options:

a) Option A: the floating establishment shall be secured to the land by means of:
1) chains,

2) steel wire ropes,

3) fibre ropes as per EN ISO 1140 or EN ISO 1346,

4) a pier anchor of appropriate strength and length, or

5) the connecting bridge.

Option B: the floating establishment shall be attached to guides or dolphinsin
accordance
with 4.5.3



EN 14504:2019

e 4.4 Anchorages for floating establishments




EN 14504:2019

* 4.4 Anchorages for floating establishments




EN 14504:2019

4.5 Structural requirements

4.5.1 General

The floating establishment shall be designed so that it can follow all changes in
water level during operation.

4.5.2 Freeboard

Taking into account 4.3, for floating landing stages the height difference between
the traffic areas of the floating body and the deck of the vessel shall be as small
as possible for the berthing vessels expected.

For floating bridges the height of the traffic areas of the floating body shall be
selected taking 4.3 into account, so that no waves enter the traffic areas under
predictable wind and wave conditions.



EN 14504:2019

4.5.3 Floating bodies

Floating bodies using option B (see 4.4) anchorages shall be fixed so that they
cannot twist. The height of the guides or dolphins shall be sufficient dimensioned
so that the floating body is not flooded at the maximum water level to be
expected or the floating body shall be secured against floating away.

Floating bodies shall have one or more buoyancy bodies, which:

— comprise a total of at least three watertight air chambers, or

— are completely filled with a material according to 4.5.4.

It shall be possible to seal the openings in the air chambers so that they are
waterproof.

4.5.4 Materials for filled buoyancy bodies

Materials used to fill the filled buoyancy body shall have closed pores.

The water absorption characteristics of the material shall be taken into
consideration during proving.

For buoyancy elements made of expanded polystyrene according to EN 13163,
water absorption characteristics according to EN 12087 of max.5 % by volume
are recommended.

These materials shall be resistant against external influences or protected
against such influences



Danish Maritime Authority s Technical
Regulation of house-boat and floating
structures. 2007

Stability, expressed as metacentric height, GM, in intact condition, shall as a
minimum be equal to or greater than a metacentric height (GM) of 0.60 m.

The freeboard, measured from the surface of the water to the top edge of the hull
on the finished houseboat or floating structure, shall never be less than 500 mm
when the floating dwelling is not listing.

The stability of the finished, complete houseboat or floating structure shall,

in the case of asymmetrical loading (side stress), wind action and a crowding of
the maximum number of persons that can be expected to be on board onto one
side on the topmost available level, be sufficient for the hull not to list more than
4 and the list shall reduce the freeboard on one side by a maximum of two-thirds
of the original freeboard.
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