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[57) ABSTRACT

A method and device for reducing lifting forces, on an
undersea construction, resting on the bottom of the
sea. Such lifting forces are caused by passing wave
troughs which create more significant low pressures
on the upper side of the construction than those low
pressures at the bottom of the sea. The invention ef-
fects a pressure equalization between said two low
pressure areas. Such a pressure equalization an be
achieved by placing the area below the bottom of the
construction in open communication with the area
above the construction. .

8 Claims, 4 Drawing Figures
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METHOD AND MEANS FOR REDUCING WAVE
PRESSURES ON UNDERSEA CONSTRUCTIONS

BACKGROUND OF INVENTION |

The present invention relates to a method and means
for reducing lifting forces -acting on a construction,
such as a tank or the like, placed at the bottom of the
sea (which herein is used to include a lake or the like)
and located beneath the surface of the water, caused by

_passing wave troughs.

When a wave passes over a tank construction resting

on the bottom of the sea said tank is subjected to a pul-
sating load. During the passage of the wave trough
above such a construction it is characteristic that the
low pressures acting on the upper side of the constiuc-
tion are greater (that'is, more low or reduced as a sig-
nificant low pressure) than the simultaneous low pres-
sures acting at the bottom of the sea. The last men-
tioned low pressure is normally transplanted below the
tank and acts on the bottom of the construction. Even
if the free flow under the construction is blocked in
some way by the base of the construction the low pres-
sure can, if the lower side of the construction is more
or less rigid, usually be transplanted ' undiminished
through the bottom of the sea which usually consists of
sand. Due to the fact that the low pressure acting on the
upper side of the construction is more pronounced or
significant in effect than the low pressure acting at the
bottom of the construction, the construction is sub-
jected to an upwardly directed force (that is, an upward
suction or lifting force ) each time a wave trough passes.
Such wave movements also cause a. pulsing force di-
rected horizontally. However, this last mentioned force
need not- be taken into consideration in the present
context.

- A number of different devices have been employed
in an attempt to stabilize the position of such construc-
tions. According to one known method the weight of
the construction itself has been increased by a suitable
ballast of concrete or iron. Accordmg to a further
known method such constructions have been anchored

to the bottom of the sea by means of piles or the like.’

Both these known methods are however comphcated
and extremely expensive.

It is an object of the present invention to provxde a
method for eliminating the above mentioned draw-
backs without the need for any increment of the con-
struction by a ballast of concrete or iron.

It is another object of the present invention to pro-
vide a simple and inexpensive device for substantially
eliminating or reducing lifting forces from wave
troughs passing over an undersea construction.

These objects and others, as well as numerous advan-
tages of the present invention will be seen from the fol-
lowing disclosure. .

SUMMARY OF INVENTION

According to the present invention there is provided
a method by which a pressure equalization is effected
between the low pressure area-at the top of the con-
struction and the low pressure area at the bottom of the
construction.
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‘with the upper side of the construction or with a region

located in front of or behind (that is, laterally to) the
construction, where ‘a. wave trough passes simulta-

‘neously with the passage of the wave trough across the

lower side of the construction. Due to this proposed ar-
rangement the low pressure-on the upper side of the.
construction can be transplanted substantially undi-
minished to the lower side of the construction and act
on the entire lower side of the construction or a part of

it.. The total lifting : force  on the construction will

thereby be considerably reduced.

Low pressure of the magnitude in question can also
be achieved by pumping or the like.

The preferred device or structural features of the in-
vention are broadly characterized as follows: A device
for reducing the lifting forces caused by passing wave
troughs acting on an undersea tank construction which
rests on the bottom of the sea and which is located
completely beneath the surface of the sea water, com-
prising an open communication passage for sea water
between the underside of said tank construction and a

terminal location beneath the surface of the sea water

but in elevated relationship to said underside and re-
moved from the upper surface per se of said tank con-
struction, said communication passage being effective
to allow a pressure equalization between the effective
hydrodynamic pressure acting on the upper side of the
tank construction and the effective hydrodynamic pres-
sure acting on the lower side of the tank construction

" as a wave trough passes said tank construction, said
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equalization being effected by sea water flowing up-
wardly through said passage away from said underside
of said terminal location, thereby to reduce the up-
wardly directed lifting force of such passing wave
trough on said tank construction.

Full details of the present invention follow herein and
are seen in the accompanying drawing, made a part
hereof, wherein: '

FIG. 1 is a schematic side view of an undersea tank
construction, with parts broken away to show an open
communication passage, and with the tank construc-
tion shown in an undersea environment; and

FIGS. 2, 3, and 4 are schematic side views compara-
ble to FIG L-but showing alternate arrangements for an
open communication passage as described herein.

DESCRIPTION OF INVENTION

. In all figures of the drawing a tank construction is
designiated 1. The construction 1 rests on the bottom
of the sea 2 with its lower part 5 suitably supported by
a flange 3.projecting from the lower part 5. A space 4

 is thus formed between the bottom of the sea 2 and the
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Preferably the construction is provided with a pres-

sure equalizing means effecting an open communica-
tion between the bottom of the construction and a re-
gion having lower pressure than would have been de-
veloped without this free communication, for example
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lower part 5, The average level of the water is denoted
by 6 and a wave profile by 7. Between the space 4 and
a space 8 located above the upper part 9 of the con-
struction 1 is a free connection or open communication
passage in the form of a tube or the like.

In FIG. 1, this communication passage 10 extends
through the construction 1.

The -communication between the space 8 and the
space 4 may also be arranged, at least in part, outside
the construction 1, as shown in FIG. 2 by tube 10a.

The communication may lead from the space 4 to a
region located in front of or behind (that is, laterally
to) the construction to a location where another wave

trough passes simultaneously with the passage of the
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wave trough over the construction 1, as shown in FIG.
3 by tube 10b.

. Alternatively, as shown in FIG. 4, the pressure equal-
ization strived for can be achieved by means of a pipe
10c¢ provided with a pump V.

The means shown in the Figures of the drawmg func-
tions in the following manner:

When a wave trough passes over the construction, a
low pressure is developed on the upper side 9 of the
construction and a low pressure at the sea bottom 2,
which is transplanted entirely or partially to the part of
the sea bottom which is located beneath the construc-
tion, in the space 4. Due to the open connection pas-
sage 10 or 10a or 105 or 10c, the relatively low pressure
acting on the upper sidé 9 of the construction is rela-
tively transplanted to the space 4 at the lower side of
the construction, so that the upwardly directed lifting
force on the construction is considerably reduced. The
pressure in the space 4 is now lower than at the sea bot-
tom outside the construction, thus causing a certain
current at the bottom of the sea, i.e. a certain flow
towards the space 4. The actual construction will be
slightly deformed, the volume of the space 4 decreas-
ing, for example, and a certain flow passing from the
space 4 to the space 9. The dimensions of the connec-
tion 10 or 10a or 105 or 10c should be such that this
passage can take place without obstruction.

Various modificants have been disclosed; others will
be obvious to those skilled in the art. Consequently, it
is intended that the present disclosure be taken as illus-
trative and not as limiting of the present invention.

What is claimed is:

1. A method of reducing the lifting forces caused by
passmg wave troughs. acting on an undersea tank con-
struction which rests on the bottom of the sea and
which is located completely beneath the surface of the
sea water, comprising the step or providing an open
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communication passage for sea water between the un- -

derside of said tank construction and a terminal loca-
tion beneath the surface of the sea water but in ele-
vated relationship to said underside and removed from
the upper surface per se of said tank construction, said
communication passage being effective to allow a sub-
stantial pressure equallzatlon between the effective hy-
drodynamic pressure acting upon the upper side of the
tank construction and the effective hydrodynamic pres-
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as a wave trough passes. said tank construction, said
equalization being effected by sea water flowing up-
wardly through said passage away from-said underside
to said terminal location, thereby to reduce the up-
wardly directed lifting force of sauch passing wave
trough on said tank construction.

2. A method according to claim 1, wherein the pres-
sure equalization is achieved by a corresponding de-
crease in the volume of water in the region below the
construction by means of pumping or the like.

3. A device for reducing the lifting forces caused by
passing wave troughs acting on an undersea tank con-
struction which rests on the bottom of the sea and
which is located completely beneath the surface of the
sea water, comprising an open communication passage
for sea water between the underside of said tank con-
struction and a terminal location beneath the surface of
the sea water but in elevated relationship to said under-
side and removed from the upper surface per se of said
tank construction, said communication passage being
effective to allow a pressure equalization between the
effective hydrodynamic pressure acting on the upper
side of the tank construction and the effective hydrody--.
namic pressure acting on the lower side of the tank
construction as a wave trough passes said tank con-
struction, said equalization being effected by sea water
flowing upwardly through said passage away from said
underside to said terminal location, thereby to reduce
the upwardly directed lifting force of such passing wave
trough on said tank construction.

4. The device according to claim 3, wherein said ter-
minal location of said open communication passage is
above said tank construction.

5. The device according to claim 4, wherein at least
a portion of said open communication passage extends
through said tank construction. ‘

6. The device according to claim 4, wherein at least
a portion of said open communication passage extends
outside said tank construction. '

7. The device according to claim 3, wherein said ter-
minal location of said open communication passage is

- located laterally away from said tank construction.
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sure acting on the lower side of the tank construction
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8. The device according to claim 3, wherein a pipe
provided with a pump is connected to sald space below

the construction.
* * ok ES *
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