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57) ABSTRACT 
A floating platform having a plurality of float units 
which are interconnected together in end to end rela 
tion with their top surface portions being substantially 
flush with each other, each of the interconnected units 
having a predetermined buoyancy which is sufficient 
to float the platform in a flotation medium, such as 
water, wherein at least two of the units have a differ 
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ent relative predetermined buoyancy with respect to 
each other and the flotation medium prior to external 
loading thereof. The platform is arched along at least 
a predetermined portion of its length prior to external 
loading thereof. The arched portion may be either 
convex or concave or a combination thereof, depend 
ing on the relative buoyancy of the interconnected 
units and the intended use of the platform. Further 
more, if desired, the buoyancy of the various units 
may be chosen so as to float the platform below the 
surface of the flotation medium or to float the plat 
form with at least a portion thereof above the surface 
of the flotation medium. The units are preferably in 
terconnected by means of tension elements, such as 
rods or cables which are post-tensioned during the as 
sembly of the platform. A floating platform may also 
be formed from a plurality of such float units which 
are interconnected together in side to side relation 
with their top surface portions being substantially 
flush with each other, in addition to having the units 
interconnected together in end to end relation. The 
relative buoyancies of the side to side interconnected 
units may also be different so as to provide a side to 
side arched portion as well as an end to end arched 
portion for the complete structure, or any combina 
tion thereof. The units are preferably interconnected 
in side to side relation by transverse tension elements 
in the same manner as the longitudinal end to end in 
terconnections. 

15 Claims, 12 Drawing Figures 
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FLOATING PLATFORM 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to structural floating 
platforms comprised of interconnected modular units. 

DESCRIPTION OF THE PRIOR ART 

To date there are no satisfactory structural floating 
platforms for use with concentrated dead loads, such as 
buildings or structures, with concentrated live loads 
such as a helicopter landing platforms, or with centrally 
or axially aligned loads such as roadways and aircraft 
runways. This problem becomes particularly acute with 
respect to the construction of such platforms from 
modular units, which is the only practical solution to 
providing a large structural platform such as for use as 
a roadway or runway. In an attempt to overcome this 
problem, floating platforms have been constructed of 
individual units capable of sliding side by side in order 
to make the necessary vertical adjustment when loads 
of varying magnitude are applied to the platform. The 
existence of this condition or capability weakens the 
integrity of the platform as a whole and is thus unsatis 
factory. Another prior art attempt at solving this prob 
lem has involved the use of modular units of equal size 
and buoyancy interconnected to form the platform 
with no vertical slippage permitted between adjacent 
units. However, when a concentrated load is applied to 
such a platform, the load will cause the platform to de 
flect at the point of impact of the load, such a platform 
having low resistance to impact loads. This is unsatis 
factory when the platform is required to resist concen 
trated live loads, such as when utilized as a helicopter 
landing platform, or when the platform is required to 
resist centrally or axially aligned loads, such as when 
the platform is utilized as a roadway or aircraft runway, 
in which instance concentrated live loads may also be 
applied. 
Furthermore, such prior art platforms consisting of a 

plurality of interconnected floats of uniform buoyancy 
are not satisfactory when required to resist concen 
trated dead loads of varying magnitude along the length 
of the platform, such as when a building or structure is 
erected on the platform. In such an instance the plat 
form would permanently deflect at the point of concen 
trated dead load rather than remaining level. This is un 
satisfactory. Accordingly, no satisfactory prior art 
structural floating platforms composed of a plurality of 
interconnected modular units are presently available. 
The present invention overcomes these disadvan 

tages of the prior art. 
SUMMARY OF THE INVENTION 

A floating platform includes a plurality of float units 
which are interconnected together in end to end rela 
tion with their top surface portions being substantially 
flush with each other, each of the interconnected units 
having a predetermined buoyancy which is sufficient to 
float the platform in the desired flotation medium, such 
as water. Preferably, at least two of the units have a dif 
ferent relative predetermined buoyancy with respect to 
each other and the flotation medium prior to external 
loading thereof whereby the platform is arched along 
at least a portion of its length prior to external loading 
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2 
thereof. The arched portion of the platform may be ei 
ther convex or concave or a combination thereof, de 
pending on the intended use. When the arched portion 
is convex with respect to the surface of the flotation 
medium, the resistance to impact loads of the platform 
is relatively high. In addition, the arching of the plat 
form may provide a camber in the direction of antici 
pated applied load which camber is preferably a prede 
termined amount depending on the amount of applied 
dead load, which is normally known, so that when the 
predetermined concentrated dead load is applied to the 
platform at the point of camber, the platform will be 
come level, as desired, rather than deflecting so as to 
be concave at this point, which would be undesirable. 
In addition, the relative buoyancy of the various units 
may be adjusted so as to have the platform float be 
neath the surface of the flotation medium such as when 
the platform is desired to be used as a drydock. 

Preferably, the various units of the platform are inter 
connected by tension elements, such as cables or rods, 
which are post-tensioned during the assembly of the 
platform. In addition, resilient compression pads are 
preferably provided between adjacent float units for 
distributing the compressive load between the units and 
compensating for any non-uniformities in the end wall 
of the units. The units may be connected in subassem 
blies of multiple units interconnected by tension ele 
ments which are joined to another subassembly of units 
interconnected by tension elements by means of struc 
tural tubing interconnecting the appropriate tension 
elements. In addition, if desired, several units may be 
interconnected by means of a tension rod which is ten 
sioned at the end of the rod by means of a nut. In either 
event, a substantially continuous tension element is 
provided for interconnecting the units comprising the 
platform. 
The relative variations in buoyancy of respective 

units may be provided by providing units of varying 
depth or size or by utilizing uniform size units of the di 
mension of the largest required and then adding ballast 
to appropriate float units to adjust their buoyancy to 
the desired amount. Furthermore, the floats may be a 
bottomless box, a hollow box with a bottom, or a hol 
low box with or without a bottom whose interior is 
filled with foam or some other medium to provide 
buoyancy. In addition, the floats may also be con 
structed of a substantially solid buoyant material, al 
though this is not the preferred arrangement. 
A floating platform structure may also be formed 

from a plurality of such float units which are intercon 
nected together in side to side relation with their top 
surface portions being substantially flush with each 
other, in addition to having the units interconnected 
together in end to end relation. The relative buoyancies 
of the side to side interconnected units may also be dif 
ferent so as to provide a side to side arched portion as 
well as an end to end arched portion for the complete 
structure, or any combination thereof. The units are 
preferably interconnected in side to side relation by 
transverse tension elements in the same manner as the 
longitudinal end to end interconnections. 

BRIEF DESCRIPTION OF DRAWING 

FIG. 1 is a diagrammatic illustration of an artificially 
suspended platform constructed in accordance with the 
present invention; 
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FIG. 2 is a diagrammatic illustration of the preferred 
embodiment of the present invention showing a convex 
arched platform; 
FIG. 3 is a diagrammatic illustration of the preferred 

embodiment of the present invention showing the plat 
form of FIG. 2 with an illustrative concentrated dead 
load thereon; 
FIG. 4 is a diagrammatic illustration of a modifica 

tion of the embodiment shown in FIG. 2; 
FIG. 5 is a diagrammatic illustration of an alternative 

embodiment of the present invention; 
FIG. 6 is a diagrammatic illustration of still another 

alternative embodiment of the present invention show 
ing a concave arch for the platform; 
FIG. 7 is a diagrammatic illustration of yet another 

alternative embodiment of the present invention show 
ing both a convex arch together with a concave arch for 
the platform; 
FIG. 8 is a partial sectional perspective view of the 

preferred embodiment of the platform of the present 
invention; 
FIG. 9 is a fragmentary plan view of the preferred 

embodiment of the present invention, similar to FIG. 8 
but illustrating a different manner of coupling the ten 
sion element means together; 
FIG. 10 is a diagrammatic illustration of another 

modification of the embodiment shown in FIG. 2; 
FIG. 11 is a partial sectional perspective view, similar 

to FIG. 8, of an alternative embodiment of the platform 
of the present invention showing a plurality of units in 
terconnected in side to side relation as well as end to 
end relation; and 
FIG. 12 is a partial sectional perspective end view of 

the embodiment shown in FIG. 11. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to the drawings in detail, and espe 
cially to FIGS. 1 and 8 thereof, the preferred embodi 
ment of the floating platform of the present invention, 
generally referred to by the reference numeral 20, shall 
be described. The floating platform 20 of the present 
invention preferably is formed from a plurality of mod 
ular float units 22. By way of example, and not by way 
of limitation, the platform 20 shown in FIG. 1 com 
prises eleven such float units 22a, 22b, 22c, 22d, 22e, 
22f, 22g, 22h, 22.j, 22k and 22m. Preferably, each of 
these float units 22a through 22m, inclusive, is identical 
in construction, the only variation between particular 
units, as will be described in greater detail hereinafter, 
preferably being in the relative buoyancy of the respec 
tive unit with respect to the flotation medium for the 
floating platform 20. For purposes of explanation, we 
shall assume that the flotation medium is water, al 
though the present invention may be utilized in any 
other desired flotation medium, such as a viscous fluid. 

The floating platform 20 is preferably constructed of 
at least two modular portions having a different relative 
predetermined buoyancy with respect to each other 
and the flotation medium prior to any external loading 
of the platform 20. In the example shown in FIG. 1, the 
platform 20 is shown as a symmetrical configuration of 
various areas of different relative buoyancy. The end 
areas 24 and 26, in the example shown, are preferably 
arranged to have the lowest relative buoyancy with re 
spect to the flotation medium and, since as was previ 

O 

5 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
ously mentioned, the configuration shown in FIG. 1 
represents a symmetrical configuration, these areas are 
of equal buoyancy. As shown in this example, both 
areas 24 and 26 are formed from two modular flotation 
units 22a and 22b for area 24, and 22k and 22m for 
area 26, by way of example and not limitation. The 
platform illustrated in FIG. 1 also includes buoyant 
areas 28 and 30 which, in the illustrative symmetrical 
configuration shown in FIG. 1, are each of equal buoy 
ancy. Once again, by way of example and not limita 
tion, buoyant areas 28 and 30 are each illustratively 
shown as being composed of two modular flotation 
units, 22c and 22d for area 28, and 22h and 22.j for area 
30. Lastly, the center portion of the illustrative sym 
metrical configuration for platform 20, buoyant area 
32, is illustratively shown, by way of example and not 
limitation, as being formed of three identical modular 
units 22e, 22f and 22g. 

In the example shown in FIG. 1, the overall dimen 
sions of the respective modular units 22a through 22m 
inclusive, are substantially identical except for the rela 
tive height or depth of the unit. Thus, the cross sec 
tional areas of each of the units are substantially identi 
cal and the variations in buoyancy are due to the varia 
tions in the height of the unit. Thus, units 22a, 22b, 22k. 
and 22m are all preferably of substantially identical 
size, including height, and are thus, preferably, of equal 
buoyancy. Similarly, units 22c, 22d, 22h and 22.j are all, 
preferably, of substantially identical size, including 
height, and are all of equal buoyancy; however, the rel 
ative height and, thus, the relative volume of the re 
spective modular units comprising areas 28 and 30 is 
greater than that for areas 24 and 26 and thus, the 
buoyancy of units 22c, 22d, 22h and 22.j is greater than 
the respective buoyancy of units 22a, 22b, 22k and 
22m. Lastly, the respective heights and, thus, the re 
spective volumes of units 22e, 22f and 22g comprising 
area 32 are each substantially equal to each other and 
greater than the respective heights and thus volume of 
the units comprising both areas 24 and 26, and 28 and 
30. Thus, area 32 has a greater buoyancy then the other 
areas. If desired, the differences in relative buoyancy 
need not be obtained by variations in the volume of the 
respective modular units but rather may be obtained in 
any other conventional manner such as by utilizing 
modular units which are all of the same overall dimen 
sions, including interior volume, of the largest unit re 
quired and then adding ballast to the appropriate units 
or material to the bottoms thereof to adjust their rela 
tive buoyancy to produce the appropriate variations in 
buoyancy, the deeper units occurring on the extreme 
ties and the shallower ones in the center in the latter 
CaSC. 

Referring now to FIG. 8, the individual modular units 
22 are each preferably composed of hollow box config 
urations. By use of the term box it is meant to include 
configurations both with and without an integrally 
formed bottom portion although, as shown and pre 
ferred, the modular units are preferably formed with an 
integral bottom portion or bottom slab. In addition, if 
desired, configurations without such a bottom, such as 
those configurations normally termed “inverted bath 
tubs' in the art may be utilized. Furthermore, if de 
sired, the interior of the hollow unit may be filled with 
air or may be filled with a buoyant substance such as 
a foam-like substance available under the trade name 
"Styrofoam." In addition, if desired, the modular unit 
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may be constructed of a substantially solid mass of 
buoyant material, although such a construction is not 
preferred. 
As shown and preferred in FIG. 8, the modular unit 

22 is preferably a hollow enclosed box, having a bottom 
portion or slab 34, a pair of upstanding end wall por 
tions 36 and 38, a pair of upstanding sidewall portions 
40 and 42 (not shown) and a top wall or slab portion 
44. As shown and preferred, the hollow enclosed box 
is preferably formed of concrete, although any other 
structural material such as wood, steel, fiberglass, or 
plastic, by way of example, may be utilized. Preferably, 
the top wall or slab portion 44 of the hollow enclosed 
box is of sufficient thickness to withstand expected ex 
ternal loading on the floating platform structure 20 in 
the area of the particular modular float unit. 
As will be explained in greater detail hereinafter, this 

loading may be a dynamic impact load or may be a 
static dead load applied to the floating platform struc 
ture 20, such as by a building. When the modular unit 
22 is constructed with a bottom wall portion 34, as 
shown and preferred, this bottom wall or slab is prefer 
ably of sufficient thickness to withstand hydrostatic 
pressures caused by the condition of submergence of 
the particular modular unit portion of the floating plat 
form 20. Under normal conditions, the thickness of the 
top wall or slab portion 44 is considerably greater than 
that of the bottom wall or slab portion 34 due to the rel 
ative differences in the applied forces. It should be 
noted, however, that the relative buoyancy of a given 
unit 22 may be adjusted by thickening the bottom slab 
34 which, correspondingly, places the added weight of 
the unit in a position which lowers the center of gravity 
thereof and, therefore, aids in the stability of the unit. 
The end wall portions 36 and 38, as shown and pre 
ferred, are each of non-uniform thickness, the end 
walls 36 and 38 preferably being thicker above the flo 
tation line or water line of the buoyant box, which is 
preferably concrete in the example shown, than below 
this line. The purpose for this is that a thicker end wall 
is normally required to support the top wall or slab por 
tion 44 and to withstand the external forces applied 
thereto while a thinner portion is required for the lower 
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portions of the end walls 36 and 38 as this portion of 45 
the end walls need only be sufficient to withstand the 
forces due to the condition of submergence which 
forces are normally considerably less than the external 
loading applied to the platform 20. If desired, however, 
the end walls may be of uniform thickness, the thick 
ness being great enough to withstand the maximum ap 
plied force to the modular unit 22, whether it be to the 
top wall portion 44 or the bottom wall portion 34, as 
well as being sufficient to support the top wall portion 
44. However, this is less efficient than providing a non 
uniform thickness for the end wall portions 36 and 38. 
The non-uniform thickness for the end wall portions 36 
and 38 is shown in FIG. 8 as being provided in a step 
like fashion although, if desired, this non-uniform 
thickness may be provided by a more gradually tapered 
arrangement. The arrangement for the end wall por 
tions 36 and 38 preferably likewise applies to the ar 
rangement, that is, configuration, of the side wall por 
tions 40 and 42, which has been omitted for purposes 
of clarity. Although, by way of example, the end wall 
portions 36 and 38 are preferably shown and preferred 
as being thickened internally, if desired these walls 
could be thickened externally or both internally and ex 
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6 
ternally to provide for the requisite desired deflection 
of an arched platform structure. As will be explained in 
greater detail hereinafter with reference to FIGS. 11 
and 12, the side wall portions as well as the end wall 
portions may be similarly thickened. 
As shown and preferred in FIG. 8, the various modu 

lar units 22 comprising the floating platform 20 are 
preferably interconnected together in end to end rela 
tion solely by means of a pair of spaced apart tension 
rods 50 and 52 or, if desired, tension cables, although, 
if desired, more than one pair of tension elements may 
be utilized. Preferably, internal chaseways 54 and 56, 
respectively, are provided in the end wall portions 36 
and 38 of the various modular units 22a through 22m, 
inclusive, preferably in the thickened portions thereof, 
comprising the floating platform 20. If desired, the 
chaseways 54 and 56 may be provided by a hollow 
sleeve, such as a polyvinyl chloride sleeve, a steel pipe 
sleeve or an aluminum pipe sleeve, therein with the re 
spective tension rods 50 or 52 passing therethrough. As 
shown and preferred, the modular units 22a through 
22m, inclusive, are interconnected via the tension rods 
50 and 52, which are preferably in the same horizontal 
plane with respect to each other, so as to provide a 
flush top surface for the platform from the various top 
surface portions 44 of the modular units 22a through 
22m, inclusive. In order to accomplish this, in con 
structing the modular units 22, the internal chaseways 
54 and 56 are preferably located in the end wall por 
tions 36 and 38 in the same position. Thus, the modular 
units 22 may be interconnected with the chaseways 
aligned in the horizontal plane so as to provide a flush 
top surface to be utilized as the structural platform 20. 
If desired, of course, the top surface of the overall plat 
form as well as of the individual modular units need not 
be integrally formed therewith or therefrom and a sepa 
rate top surface may be mounted on the assembled 
units or utilized to complete the unit structure. 
Preferably the tension rods 50 and 52 are located in 

the floating platform structure 20 such that they always 
occur in the upper plane of each modular unit 22 and 
in the same relative location with reference to the top 
surface, no matter how the overall dimension of the 
units is varied to provide the different relative buoyan 
cies. The tension rods 50 and 52, or cables, may each 
be formed of a continuous element or, as is more prac 
tical, may be formed of several elements linked to 
gether either by a coupling nut or structural tubing. 
The use of structural tubing is illustrated in FIG. 9 and 
the use of a coupling nut is illustrated in FIG. 8. 

In addition, as shown and preferred, resilient bearing 
pads 60a, 60b, 60c and 60d (not shown) are provided 
between end to end connected adjacent modular units 
22 comprising the floating platform. These pads 60a 
through 60d, inclusive, which may be formed of any re 
silient material, such as neoprene rubber, serve to com 
pensate for deflections created in the assembled float 
ing platform 20, distribute the load (pressure contact 
between the units) on the given end wall surface area 
and compensate for any non-uniformities in the end 
wall portion. These pads are preferably placed where 
compression will occur and, thus, are always preferably 
utilized at the location of the tension rods 50 and 52 be 
tween the adjacent end wall portions at these points. 
Preferably, the tension rods 50 and 52 pass through an 
aperture in the appropriate bearing pad 60, such as 
through the center thereof, similar to the arrangement 
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described in U.S. Pat. No. 3,091,203. The respective 
apertures are of slightly greater transverse cross sec 
tional area than that of the tension element passing 
therethrough and are preferably axially aligned with 
the respective chaseway. In addition, a bearing pad or 
pads are provided near the bottom wall portion of one 
of the adjacent modular units so that the bottom por 
tion of the end wall portion does not bear directly 
against the adjacent modular units. Thus, in the exam 
ple shown, by way of example and not limitation, four 
resilient bearing pads are provided for each modular 
unit, two in a horizontal plane close to the top surface 
44 and two in a horizontal plane close to the bottom 
surface 34 of the particular modular unit 22. In addi 
tion to the use of resilient bearing pads 60, bearing 
plates or washers 62a and 62b (FIG. 8) are preferably 
utilized in conjunction with the bearing pads 60a and 
60b, respectively, in order to distribute the compressive 
effect of the nut from which the tension is applied, 61a 
and 61b, respectively, across the respective bearing 
pads 60a and 60b, the thickness of the bearing plates 
62a and 62b being dependent on the tensile stress of 
the appropriate rod nut 61a and 61b or the cable clamp 
(not shown). 
The arrangement with respect to the use of structural 

tubing 63a and 63b (FIG. 9) is similar in that a bearing 
pad is utilized between the end portions of the struc 
tural tubing and the abutting end wall portions of the 
float units 22 whose tension rods are interconnected 
thereby. 
Referring now to FIG. 2, if the relative buoyancies of 

the various modular units 22 comprising the floating 
platform 20 are adjusted so as to provide a symmetrical 
configuration, such as illustrated in FIG. 1, wherein the 
extremities are the least buoyant portions of the plat 
form structure 20 and the center thereof is the most 
buoyant portion, then when this platform structure 20 
is assembled in the water or flotation medium and all 
external loading is removed therefrom, a platform 20 
which is arched in a convex fashion, such as illustrated 
in FIG. 2, will be provided. Such a platform 20 has a 
high resistance to impact loading. The convexity of the 
platform 20 in the embodiment shown in FIG. 2 is cre 
ated by the dead load of the system, that is the load of 
the system prior to any external loading thereof, over 
coming the artificially created top plane surface of the 
structure. Thus, as was previously mentioned, the arch 
ing of the platform creates locations within the plat 
from structure 20 where the platform is suspended 
above the plane of its theoretical at rest position, 
thereby providing additional built-in potential of the 
platform to resist impact loads. Thus, the configuration 
illustrated in FIG. 2 is useful where resistance to such 
live loads is desired, such as in a roadway or aircraft 
runway or helicopter landing platform. As will become 
apparent to one of ordinary skill in the art, innumerable 
possibilities are provided with such a structure. Thus, 
for example, as shown in FIG. 4, the buoyancy of the 
extremities of the platform 20, which is a platform simi 
lar to the platform of FIG. 2, may have the relative 
buoyancies thereof lowered, such as by the addition of 
ballast, so that the extremity portions, such as 24 and 
26, of the floating platform 20 are below the surface 
of the water or flotation medium, such as for use as an 
amphibious landing platform. In addition, the arched or 
convex surface of the platform naturally provides 
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8 
drainage run-off, which is desirable in any large area 
floating platform. 
As shown in FIG. 3, a convex platform similar to the 

symmetrical configuration shown in FIG. 2 may be pro 
vided with a camber in the direction of anticipated ap 
plied dead load, the camber being a predetermined 
amount dependent on the known dead load to be re 
sisted. Thus, when a dead load, such as a building struc 
ture 100, is mounted on such a platform 20, the plat 
form will become flat along its top surface due to the 
balancing of the buoyant force causing the camber, 
which in this instance is a convex arch, by the dead load 
of the building structure mounted thereon. Thus, the 
platform 20 is prevented from being undesirably con 
cave at the point of application of the known dead load. 

In addition, by way of example, as shown in FIG. 5, 
the floating platform 20a may also be constructed in an 
unsymmetrical configuration such as where the buoy 
ancy of one extremity is less than the buoyancy of the 
outer extremity. This may be accomplished by inter 
connecting various modular units whose relative prede 
termined buoyancies are such that the units at one ex 
tremity have lower buoyancy than the units at the other 
extremity. Such a platform could be utilized as a wave 
suppressor for protecting harbor areas. Once again, the 
inclined arched surface also aids in providing drainage 
runoff. 
The embodiment shown in FIG. 6 illustrates the same 

basic principle of the present invention wherein the 
floating platform 20b is constructed of modular units in 
which at least two of the units have a different prede 
termined relative buoyancy; however, the arched plat 
form in FIG. 6 is shown as providing a concave top sur 
face. The platform structure 20b shown by way of ex 
ample in FIG. 6, is a symmetrical configuration and the 
concavity is provided for the structure 20b by intercon 
necting modular units at the extremities which are 
more buoyant than the modular units provided at the 
center of the platform 20. Such a concave platform 
may be utilized for many uses such as a floating swim 
ming pool, catch basin, etc. 
Furthermore, if desired, a floating platform 20c 

constructed in accordance with the present invention 
may have both concave portions and convex top sur 
face portions such as may be required for complex 
loading configurations or to handle drainage properly. 
Such an arrangement is illustrated in FIG. 7 wherein 
the floating platform 20c may be utilized as an airplane 
runway having a shallow water bath restraint at the end 
thereof for overshoot of the runway. In order to con 
struct such a complex configuration, all that is required 
is that the modular units at the point of convexity have 
a greater buoyancy than the adjacent modular units 
and the modular units at the point of concavity have a 
lower buoyancy than the adjacent modular units. Such 
variations in buoyancy, as was previously mentioned, 
may be accomplished either by means of additional bal 
last being added to the appropriate modular units or by 
changing the overall dimensions of the appropriate 
modular units. 

In addition, as shown in FIG. 10, the buoyancy of the 
various modular units and, hence, the overall buoyancy 
of the assembled floating platform 20 may be adjusted 
such that the floating platform floats or is suspended 
beneath the top surface of the flotation medium or 
water such as for use as a drydock. Accordingly, by the 
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use of the term "float' or "buoyant' is meant the sus 
pension of the platform in a fixed position in the flota 
tion medium. 
While the principles of the invention have been de 

scribed above with reference to a floating platform 
structure constructed in an end to end linear or longitu 
dinal direction, it will become apparent that these prin 
ciples are equally applicable to a floating platform 
structure which is constructed in both a side to side ra 
dial or transverse direction as well as an end to end lon 
gitudinal direction, such as illustrated in FIGS. 11 and 
12. By way of illustration and not limitation, a pair of 
side to side interconnected duplicate assemblies of flo 
tation units 22al through 22ml, inclusive, and 22az 
through 22nz, inclusive, is shown, which units are cor 
respondingly identical to those previously described 
above and which, preferably, have their respective top 
wall portions 44, side wall portions 40 and 42, and end 
wall portions 36 and 38 aligned in the assembled struc 
ture, with the corresponding top wall portions being 
substantially flush in both the longitudinal or end to 
end direction and the transverse or side to side direc 
tion. The flotation unit assemblies 22al through 22ml, 
inclusive, and 22az through 22mz, inclusive, are prefer 
ably interconnected in end to end relation as described 
above with reference to the exemplary single unit wide 
floating platform structure 22a through 22m, inclusive. 
Preferably, the interconnection of the duplicate assem 
blies of the corresponding flotation units 22al through 
22ml, inclusive, and 22az through 22mz, inclusive, in 
side to side relation, that is side wall portion 40 of a 
corresponding adjacent unit 22al through 22ml, 
inclusive, being interconnected through side wall por 
tion 42 of the corresponding transversely adjacent unit 
22az through 22mz, inclusive, is accomplished in a sim 
ilar manner to that previously described above with ref 
erence to the end to end interconnection of the flota 
tion units. 
The side wall portion 40 and 42 are preferably thick 

ened in the same manner and for essentially the same 
purpose as end wall portions 36 and 38. Transverse in 
ternal chaseways 100 and 102, similar in structure and 
purpose to chaseways 54 and 56 are preferably pro 
vided in the side wall portions 40 and 42 preferably in 
the thickened portions thereof, and preferably in the 
same horizontal plane with respect to each other but 
preferably slightly above or below the horizontal plane 
of the longitudinal chaseways 54 and 56 located in the 
end wall portions 36 and 38 so as not to intersect, the 
transverse chaseways 100 and 102 preferably being 
parallel to each other and normal to chaseways 54 and 
56. If desired, the transverse chaseways 100 and 102 
may be provided with a hollow sleeve, such as polyvinyl 
chloride, a steel pipe sleeve or an aluminum pipe 
sleeve, with the respective tension rods 104 and 106 
passing therethrough. The corresponding flotation 
units 22al through 22ml, inclusive, and 22az through 
22mz, inclusive are preferably interconnected together 
in side to side relation in similar fashion solely by 
means of a pair of spaced apart tension rods 104 and 
106 similar to tension rods 50 and 52, or, if desired, 
tension cables, the respective transverse tension rods 
104 and 106 preferably passing through chaseways 100 
and 102 slightly below (as shown in FIGS. 11 and 12) 
or above longitudinal tension rods 50 and 52. The ten 
sion rods 104 and 106 are preferably located in the 
floating platform structure such that they always occur 
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in the upper plane of each modular unit and in the same 
relative location with reference to the top surface no 
matter how the overall dimensions of the units is varied 
to provide the different relative buoyancies. The inter 
connection of the units in both side to side and end to 
end relation in the manner described above preferably 
provide a flush top surface for the assembled platform 
structure in both the longitudinal and the transverse di 
rections from the various top surface portions 44 of the 
modular units 22al through 22ml, inclusive, and 22az 
through 22mz, inclusive. 

Preferably, resilient bearing pads 108a through 108d 
(not shown) identical with pads 60a, 60b, 60c and 60d 
are provided between side to side connected adjacent 
modular units 22 comprising the floating platform, 
these pads similarly serving, in this instance, to com 
pensate for deflections created in the assembled plat 
form, distribute the load (pressure contact between the 
units) on the given side wall surface area and compen 
sate for any non-uniformities in the side wall portion. 
Similarly, these pads 108a through 108d (not shown) 
are preferably placed where compression will occur 
and, thus, are always preferably utilized at the location 
of the transverse tension rods 100 and 102 between the 
adjacent side wall portions at the points, the tension 
rods 100 and 102 preferably passing through an aper 
ture in the appropriate bearing pad 108, such as 
through the center thereof, similar to the arrangement 
previously described with reference to bearing pads 60. 
Also, similarly, bearing plates or washers 110a and 
110b, which are preferably identical in structure and 
purpose to washers 62a and 62b, are preferably utilized 
in conjunction with the bearing pads 108a and 108b, 
respectively, in order to distribute the compressive ef. 
fect of the nut 1.12a and 112b, respectively, from which 
the tension is applied, across the respective bearing 
pads 108a and 108b, the thickness of the bearing plates 
110a and 110b being dependent on the tensile stress on 
the appropriate rod nut 112a and 112b or the cable 
clamp (not shown). 

It will, of course, become apparent that the relative 
buoyancies of the respective modular units 22al 
through 22ml, inclusive, and 22az through 22mz, 
inclusive, may be varied so as to provide a platform 
which is arched either side to side, end to end, or both 
simultaneously, in whole or in part, convex, concave or 
a combination thereof, depending on the desired use of 
the platform. The variations in relative buoyancies are 
preferably accomplished in any of the manners previ 
ously discussed above with reference to the single unit 
wide embodiment. While only a two unit wide platform 
has been illustrated by way of example, it will become 
readily apparent tha floating platforms of any desired 
width, length and configuration, including arching 
thereof, may be constructed in accordance with the 
present invention, such as multiple unit width platforms 
of the type discussed with reference to FIGS. 1 through 
10. 
The above illustrated configurations of a floating 

platform structure are merely provided by way of ex 
ample and numerous other configurations will occur to 
one of ordinary skill in the art. 

It should be noted that in constructing the floating 
platform of the present invention, if desired, the plat 
form may be assembled in the water from the various 
modular units with the modular units being non 
uniformly loaded during construction so as to provide 
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a flat top surface for the platform during construction 
for ease in inserting the tension rods or cables through 
the chaseways. Thereafter, the tension rods or cables 
may be post-tensioned in a conventional manner, such 
as by tightening the nuts on the rod with a torque 
wrench or by adjusting the cable clamps if cables are 
utilized, to the desired degree of tension. Thereafter, 
the additional non-uniform external loading utilized 
during the construction may be removed and the plat 
form 20 will assume the desired shape provided by the 
different relative predetermined buoyancies of the 
modular units forming the platform. 

It should also be noted that the term "thickening' as 
used throughout the specification and claims is meant 
to include "built up' or “strengthened' so as to be 
equally applicable when the float unit is formed of any 
structural material such as concrete, plastic, wood, 
steel or aluminum. 

It is to be understood that the above described em 
bodiments of the invention are merely illustrative of the 
principles thereof and that numerous modifications and 
embodiments of the invention may be derived within 
the spirit and scope thereof. 
What is claimed is: 
1. A floating platform comprising: a plurality of float 

units, each of said units having at least a substantially 
planar top surface portion and a pair of substantially 
upright opposed end wall portions; and post-tensioning 
means for interconnecting said plurality of float units 
together in end to end relation with said substantially 
planar top surface portions being substantially flush 
with each other, said post-tensioning means extending 
substantially continuously through said plurality of 
float units and including means for maintaining a pre 
determined tension for said post-tensioning means for 
holding said float units together with a predetermined 
degree of pressure contact therebetween, said platform 
having a top surface, said platform top surface having 
a configuration comprising said interconnected plural 
ity of float unit top surface portions, each of said inter 
connected units having a predetermined mass upon 
which a buoyancy associated with a floatation medium 
for said units is sufficient to float said platform in said 
floating medium, at least two of said float units having 
a different relative predetermined mass with respect to 
each other and the floatation medium prior to external 
loading thereof, said post-tensioning means intercon 
necting said plurality of float units together with said 
pressure contact therebetween, at least said two inter 
connected float unit top surface portions providing an 
arched portion in said platform top surface configura 
tion for said platform in said floatation medium, said 
arched portion being along at least a predetermined 
portion of said platform top surface prior to external 
loading thereof. 

2. A floating platform in accordance with claim 1 
wherein the mass of said interconnected units is suffi 
cient to float at least a part of said arched portion of 
said platform above the surface of said flotation me 
dium. 

3. A floating platform in accordance with claim 1 
wherein said plurality offloat units includes at least one 
other float unit having a predetermined mass prior to 
external loading thereof which is substantially the same 
as the predetermined mass of one of said two units, said 
post-tensioning means interconnecting said one other 
unit and said two units in a substantially symmetrical 
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arrangement in accordance with the relative masses of 
said units, said one other unit and said two units provid 
ing a substantially symmetrical arched portion in said 
platform top surface configuration along at least a pre 
determined portion of said platform top surface prior 
to external loading thereof. 

4. A floating platform in accordance with claim 1 
wherein each of said end wall portions includes at least 
one tension element receiving passageway therein, 
each of said passageways being axially aligned and 
opening on said opposed ends of said units at a level 
below said float unit top surface portion but in the 
upper portion of the plane of said end wall portion; and 
said post tensioning interconnection means includes 
tension element means extending through said axially 
aligned passageways. 

5. A floating platform in accordance with claim 4 
wherein said tension maintaining means includes 
means for maintaining a predetermined tension on said 
tension element means for holding said float units to 
gether with said predetermined degree of pressure 
contact therebetween. 

6. A floating platform in accordance with claim 5 
wherein a resilient compression pad is disposed on said 
end wall portion between adjacent float units, said pad 
having an aperture therethrough of slightly greater 
transverse cross-sectional area than the transverse 
cross-sectional area of said tension element means, said 
aperture being axially aligned with said end wall pas 
sageway opening, said tension element means extend 
ing through said aperture, said pad being longitudinally 
compressed to deform said pad and distribute the pres 
sure contact load between adjacent units when a prede 
termined tension is maintained on said tension element 
means for holding said float units together with said 
predetermined degree of pressure contact therebe 
tWeen. 

7. A floating platform in accordance with claim 5 
wherein a resilient compression pad is disposed on an 
end wall portion of each of said float units, said pad 
having an aperture therethrough of slightly greater 
transverse cross-sectional area than the transverse 
cross-sectional area of said tension element means, said 
aperture being axially aligned with said end wall pas 
sageway opening, said tension element means extend 
ing through said aperture, said pad being longitudinally 
compressed to deform said pad and distribute the pres 
sure contact load on the respective unit when a prede 
termined tension is maintained on said tension element 
means for holding said float units together with said 
predetermined degree of pressure contact therebe 
tWeen. 

8. A floating platform in accordance with claim 1 
wherein each of said units comprises a hollow concrete 
box having a thickened top wall capable of withstand 
ing a predetermined external loading of said platform, 
and said end wall portions are each of non-uniform 
thickness, said end walls being thicker above flotation 
line of said buoyant concrete box than below said line. 

9. A floating platform in accordance with claim 1 
wherein each of said units comprises a hollow concrete 
box. 

10. A floating platform in accordance with claim 1 
wherein each of said float units comprises a hollow box, 
the interior of at least one of said units containing a 
predetermined quantity of ballast therein for providing 
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said predetermined mass for said unit, the mass varying 
in accordance with variations in quantity of ballast. 

11. A floating platform in accordance with claim 1 
wherein each of said units further includes a pair of 
substantially upright opposed side wall portions, said 
post-tensioning interconnecting means including 
means for interconnecting at least a portion of said plu 
rality of float units together in side to side relation and 
at least a portion of said plurality of float units together 
in end to end relation with said top surface portions 
being substantially flush with each other. 

12. A floating platform in accordance with claim 11 
wherein at least two of said side to side interconnected 
units have a different relative predetermined mass with 
respect to each other and the flotation medium prior to 
external loading thereof, said platform top surface hav 
ing a width and a length, said post-tensioning means 
further interconnecting said portion of float units in 
side to side relation for providing an arched portion 
along at least a predetermined portion of both said plat 
form top surface width and its length in said top surface 
configuration in said flotation medium prior to external 
loading of said platform. 

13. A floating platform in accordance with claim 11 
wherein each of said side wall portions includes at least 
one transverse tension element receiving passageway 
therein, each of said passageways being transversely ax 
ially aligned and opening on said opposed sides of said 
units at a level below said float unit top surface portion 
but in the upper portion of the plane of said side wall 
portion; each of said end wall portion includes at least 
one longitudinal tension element receiving passageway 
therein, each of said passageways being longitudinally 
axially aligned and opening on said opposed ends of 
said units at a level below said float unit top surface 
portion but in the upper portion of the plane of said end 
wall portion, said transverse and said longitudinal pas 
sageways being out of communication with each other; 
and said side to side and end to end interconnection 
means includes tension element means extending 
through said respective transversely and longitudinally 
axially aligned passageways. 
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14. A floating platform in accordance with claim 13 

wherein said side to side and said end to end intercon 
nection means further includes means for maintaining 
a predetermined tension on each of said respective ten 
sion element means for holding said float units together 
with a predetermined degree of pressure contact there 
between. 

15. A floating platform comprising: a plurality of 
float units, each of said units having at least a substan 
tially planar top surface portion and a pair of substan 
tially upright opposed end wall portions; and post 
tensioning means for interconnecting said plurality of 
float units together in end to end relation with said sub 
stantially planar top surface portions being substan 
tially flush with each other, said post-tensioning means 
extending substantially continuously through said plu 
rality of float units and including means for maintaining 
a predetermined tension for said post-tension-ing 
means for holding said float units together with a pre 
determined degree of pressure contact therebetween, 
said platform having a top surface, said platform top 
surface having a configuration comprising said inter 
connected plurality of float unit top surface portions, 
each of said interconnected units having a predeter 
mined mass upon which a buoyancy associated with a 
floatation medium for said units is sufficient to float 
said platform in said floatation medium, at least two of 
said float units having a different relative predeter 
mined mass with respect to each other and the floata 
tion medium prior to external loading thereof, the rela 
tive predetermined masses of said units being provided 
in accordance with the size of the unit, the relative 
mass varying in accordance with variations in unit size, 
said post-tensioning means interconnecting said plural 
ity of float units together with said pressure contact 
therebetween, at least said two interconnected float 
unit top surface portions providing an arched portion 
in said floatation medium, said arched portion being 
along at least a predetermined portion of said platform 
top surface prior to external loading thereof. 

k ck k sk k 


