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(57) ABSTRACT 
A piling and method of making same for elevating or 
supporting a structure such as a dock in marine environ 
ments. An inner core structural support material is sur 
rounded by an outer impact absorbing Water impervious 
plastic shell With an impact absorbent ?ll betWeen shell and 
inner core. The shell is sealed to the core. 
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FIG. 2A 
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APPARATUS AND METHOD FOR DOCK SUPPORT 
OR COMPOSITE PILING 

I. BACKGROUND OF THE INVENTION 

[0001] A. Field of the Invention 

[0002] The present invention relates to apparatus and 
methods for supporting or elevating a structure, and in 
particular, a support such as a piling or dock support for 
elevating a dock or other structure in a marine environment. 

[0003] B. Problems in the Art 

[0004] Pilings or elongated supports are needed to support 
structures that extend into the Water. The supports must 
extend into the ?oor of the body of Water until they hit bed 
rock or other sufficient underlying support material. Alter 
natively or in addition, footings can be constructed to assist 
in providing a foundation for the support. The top of the 
piling or support usually extends above Water level. 

[0005] These types of pilings or supports are Widely used, 
especially in lakes and coastal areas Where commercial and 
recreational Water activity is most prominent. 

[0006] Many factors are relevant to selection of these 
pilings. Durability is almost universally desirable. HoWever, 
especially for individuals, cost is very important. For 
example, the oWner of a small Waterfront vacation property 
cannot afford expensive commercial-grade pilings to sup 
port a dock. 

[0007] Maneuverability is also important, especially for 
those lacking industrial equipment, such as “do-it-yourself 

[0008] Environmental issues are also important, and 
increasingly so. 

[0009] Traditionally, natural Wood has been used as pil 
ings. HoWever, as is Widely knoWn, even Wood that is 
naturally resistant to the effects of Water degrades over time. 
They also tend to be heavy because they are usually solid. 
Their relatively loW cost, along With the ability to manu 
facture them a variety of lengths Without substantial cost, 
has made them a conventional choice over the years. 

[0010] Although the effective life of such pilings can still 
be years, the fact that they are susceptible to degradation by 
the elements and Wood attacking organisms can greatly 
reduce their effective life. The expense and resources 
required to replace them is substantial. 

[0011] Many attempts have been made to improve upon 
untreated Wood pilings for marine use. Treated Wood 
(chemicals and/or pressure) can sloW doWn decay. HoWever, 
Wood remains susceptible, over time, to degradation. Addi 
tionally such chemicals and treatments can involve environ 
mentally adverse substances. Therefore, the increase in 
effective life by such treatments may not be a good trade off. 

[0012] Non-Wood materials such as concrete, metal, and 
even solid plastic have been attempted. Reinforced concrete 
is capable of excellent support in compression. HoWever, 
like Wood, over a large span of time it is susceptible to 
degradation. The cement can erode, chip, or crack. The 
reinforcing re-bar can rust and structural integrity of the 
concrete piling can fail. This is especially true in marine 
conditions Where the Water freeZes and thaWs. Additionally, 
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concrete is very heavy and thus dif?cult to maneuver. It also 
is unforgiving in terms of impact and damage When boats 
come into abutment With it. 

[0013] Tubular steel and aluminum pilings are lighter and 
more maneuverable. HoWever, over long periods of time, 
especially in salt Water environments, metals can degrade. 
Such degradation and deterioration can release substances 
into the Water that are not environmentally friendly and can 
cause pollution. Metals are also unforgiving relative to 
impact. 
[0014] Solid plastic pilings have been proposed. They tend 
to have less structural robustness and higher Weight because 
they are solid. 

[0015] Several attempts have been made to create a shell 
to place around the structural support to try to protect it. 
These tend to be temporary ?xes as it is difficult to get good, 
Waterproof, long-lasting ?t and attachment. 

[0016] Despite all of the activity in developing different 
types of pilings of this nature, there remains room for 
improvement in the art. 

II. BRIEF SUMMARY OF THE INVENTION 

[0017] It is therefore a primary object, feature, aspect or 
advantage of the present invention to provide a dock support 
or piling Which improves or solves problems and de?cien 
cies in the art. 

[0018] Additional objects, features, aspects, and advan 
tages of the present invention include a dock piling or 
support Which: 

[0019] a) provide impact absorption and resistance 
properties; 

[0020] b) provide an outer interface that is less likely 
to provide damage to the exterior of boats and other 
Watercraft if they come into abutment With it; 

[0021] c) promotes durability and long effective life, 
including resistance to environmental factors; 

[0022] d) is environmentally friendly; 

[0023] e) enhances safety; 

[0024] f) is easy to handle and manipulate; 

[0025] g) is easy to install and maintain; 

[0026] h) is easy and economical to manufacture and 
assemble; 

[0027] i) can be customiZed and adapted to a variety 
of needs; 

[0028] is adaptable to different decorative appear 
ances and con?gurations; 

[0029] k) can be retro?tted or originally manufac 
tured; and 

[0030] 1) can be applied in a variety of different 
con?gurations. 

[0031] A still further object, feature, aspect or advantage 
of the present invention relates to a method of supporting a 
dock or other structure. 
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[0032] A still further object, feature, aspect or advantage 
of the present invention involves a method of manufacturing 
a dock support or piling. 

[0033] These and other objects, features, and advantages 
of the present invention Will become more apparent With 
reference to the accompanying speci?cation and claims. 

[0034] An apparatus according to the invention includes 
an inner core made of structural support material. An outer 
plastic shell is adapted to surround a portion of the inner core 
With space inbetWeen. An impact absorbent intermediate 
material ?lls the space betWeen inner core and outer shell. A 
sealing member deters entry of Water or substances into the 
space betWeen inner core and outer shell. 

[0035] In another aspect of the invention, a method of 
making a piling or support comprises selecting a length of 
core or structural material, placing a plastic outer shell 
surrounding and spaced from a selected portion of the core 
?lling at least a portion of the space With impact absorbing 
material, and sealing the space from the environment. 

[0036] One aspect of the invention involves utiliZing pel 
letiZed material as the impact absorbent material. It is placed 
betWeen the core and shell and packed or tamped in a 
manner to spread it uniformly across the cross-section of the 
composite structure. 

[0037] In another aspect, the composite structure can be 
assembled by placing a ?rst layer of impact absorbent 
substance near the bottom of the core and shell and com 
pacting it, then placing as many succeeding layers as are 
needed to reach the top of the space betWeen core and shell. 
Optionally, blocks or gaskets can be placed betWeen layers. 

III. BRIEF DESCRIPTION OF THE DRAWINGS 

[0038] FIG. 1 is an enlarged sectional vieW taken along 
line 1-1 of FIG. 2A, illustrating one embodiment of a piling 
for a dock support according to the present invention. 

[0039] FIG. 2A is a simpli?ed perspective vieW of a dock 
supported by a plurality of pilings of FIG. 1. 

[0040] FIG. 2B is a side elevation of FIG. 2A. 

[0041] FIG. 3 is a simpli?ed vieW of one complete piling 
of FIG. 1. 

[0042] FIG. 4 is a sectional vieW taken along line 4-4 of 
FIG. 1. 

[0043] FIG. 5 is an isolated enlarged vieW taken along line 
5-5 of FIG. 1. 

[0044] FIG. 6 is similar to FIG. 1 shoWing an alternative 
eXemplary embodiment according to the present invention. 

[0045] FIG. 7 is a cross-sectional vieW of an alternative 
embodiment according to the present invention. 

[0046] FIG. 8 is a sectional vieW of a still further alter 
native embodiment of the present invention. 

IV. DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

A. OvervieW 

[0047] The invention can take many forms and embodi 
ments. In order to provide a better understanding of the 
invention, several eXemplary embodiments Will noW be 
described in detail. 
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[0048] Frequent reference Will be taken to the accompa 
nying draWings. Reference numbers Will be used to indicate 
certain parts and locations in the draWings. The same 
reference numbers Will be used to indicate the same parts 
and locations throughout the draWings, unless otherWise 
indicated. 

B. Environment 

[0049] The eXemplary embodiments Will be described in 
the conteXt of dock supports or pilings used to support the 
structure needed to support a marine dock. In particular, the 
eXemplary embodiments Will be described in association 
With docks for residential Waterfront properties for sunbath 
ing, ?shing, and boarding and unboarding recreational 
Watercraft. Such docks usually eXtend anyWhere from 10 
feet to 100 feet from the shoreline. Normally, the Water level 
to ?oor of the body of Water rarely exceeds 20 or 30 feet 
deep. Of course, different dock lengths and Water depths are 
possible. 
[0050] In particular, this description Will assume docks are 
placed in salt Water along a coastal area. 

C. EXemplary Structure One 

[0051] FIGS. 1-6 illustrate a piling 2 (this particular 
embodiment indicated sometimes by reference numeral 2A) 
used to support a dock deck 48 above Water level. Aplurality 
of pilings 2 are positioned in pairs on opposite sides along 
the length of deck 48. Stringers 44 are bolted to pilings 2 by 
bolts 46. Optionally a sea Wall cap 50 can be attached at the 
distal end of deck 48 (see FIG. 2A). 

[0052] As can be seen in FIG. 2A, conventionally, top 
ends of pilings 2 eXtend above the level of Water 42. They 
may or may not eXtend above the level of deck 48, but 
conventional marine grade bolts 46 are inserted through 
drilled aligned apertures in opposite sides of each piling 2 
and then secured to stringers 44. 

[0053] As indicated at FIG. 2B, the loWer ends of pilings 
2 are conventionally buried into the sea bed 40 and sup 
ported in a manner such as are knoWn in the art. Further 
discussion of the same Will therefore not be given here. FIG. 
2B gives eXamples of the siZe of stringers 44 for one 
embodiment, as Well as deck 48. The FIGS. 2A and 2B are 
not draWn to scale, of course, but are diagrammatic in the 
sense of simply illustrating the ?nction of pilings 2 relative 
to a dock. 

[0054] The length of pilings 2 is usually anyWhere from 8 
feet to 40 feet depending on depth of the Water and the 
distance pilings 2 that must be inserted beloW sea bed level. 
Average insertion depth beloW sea bed 40 is around 4 feet. 
Spacing betWeen pilings 2 is usually betWeen 4 feet and 6 
feet for these types of docks. 

[0055] FIG. 1 provides details regarding the composite 
structure of piling 2A. An inner core 10 has an open bottom 
end 12 and an open top end 14 betWeen a holloW interme 
diate portion 16. Piling 2A is tubular (e.g. round in cross 
section) steel, 6 to 20 inch O.D. tubing. It could also be 
aluminum, or ?berglass or other tubular material. As stated, 
its length can be as desired. Usually it is betWeen 8 feet and 
20 feet in length (dimensions A+B in FIG. 1). The tubing 
Wall can be Vs inch and greater thick. The Wall thickness of 
the tubing materials, including but not limited to steel, 
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aluminum and ?berglass, Will be determined by use of safe 
load data for tubing used as columns. Example: The live load 
in lbs/ft2 for both steel and aluminum Was taken from 
Ryerson Data Book, such as is Well knoWn and available. 
For example, a 6 inch diameter steel tube With a Vs inch Wall 
thickness and 20 feet long Will support 31 KIPS or 31,000 
lbs. concentrated load. Such material is “structural” for this 
capacity, meaning that it is adequate for the various forces 
that Will be placed on it in normal use as a dock support. 
Such material is also readily available in a variety of lengths 
from a variety of commercial vendors and manufacturers. It 
is relatively inexpensive. It is also relatively light-Weight 
and manipulatable, even by an individual. 

[0056] An outer shell 20 has an open bottom end 22, open 
top end 24, and a holloW intermediate section 26. It has a 10 
to 24 inch OD. and a 1A inch and greater Wall thickness. One 
material it could be made from is high-density polyethylene 
(HDPE) in a round-in-cross-section tube of a length that is 
on the same order of the length as inner core 10. It is adapted 
to concentrically surround a substantial portion of the length 
of inner core 10 such that there is a space (eg approxi 
mately 2 inches) betWeen the outside of inner core 10 and 
the inside of shell 20. 

[0057] A steel ring 28 having a center aperture of slightly 
larger than 8 inches diameter is Welded (see Welds 29 in 
FIG. 1) toWards bottom end 12 of inner core 10. As 
indicated in FIGS. 1 and 2B, some length of bottom 12 of 
inner core 10 can be exposed and not covered by shell 20. 
For example, approximately 3 feet can be exposed as it is not 
needed for protection against Water or Will be set into a 
concrete footing or other footing. HoWever, shell 20 can 
extend essentially to the bottom of end 12 of inner core 10, 
if desired. 

[0058] Ring 28 Would therefore form a rigid loWer stop for 
shell 20. The outside diameter of ring 28 Would be approxi 
mately 8-24 inches such that shell 20 could be slid concen 
trically over inner core 10 and doWn into abutment With ring 
28. Before seating shell 20 on top of ring 28, a rubber Washer 
seal 32 could be slid doWn inner core 10 into abutment on 
the top of ring 28. Seal 32 could be elastomeric and have an 
inner aperture less than 8 inches diameter and a cross 
sectional diameter of more than the space betWeen inner 
core 10 and shell 20 When positioned as in FIG. 1. The 
elastomeric nature of seal 32 Would alloW it to be stretched 
over and slid doWn into core 10 into the position of FIG. 1. 
It Would serve to space the bottom 22 of shell 20 concen 
trically about inner core 10 and frictionally hold it against 
upWard longitudinal movement. 

[0059] A ?ll material 30 is placed in the space betWeen 
core 10 and shell 20. In this exemplary embodiment, ?ll 30 
is a pelletiZed rubber With the average diameter of the pellets 
being less than the cross-sectional thickness of space 
betWeen core 10 and shell 20. As illustrated in FIGS. 4 and 
5, pelletiZed recycled rubber 30 Would substantially ?ll up 
the space. 

[0060] A top seal 34 (here in the nature of an elastomeric 
O-ring) could optionally be positioned as shoWn in FIG. 1. 
O-ring 34 Would deter movement of the rubber pellets 30 out 
of the space. 

[0061] A piling cap 38 could be ?t over the top of piling 
2. As indicated at reference numerals 39, a seal (e.g. silicone 
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or other caulking) could seal cap 38 to shell 30 and prevent 
Water from entering into the tops 14 or 24 of inner core 10 
or outer shell 20. As shoWn in FIG. 1, inner core 10 can 
extend slightly (eg one inch) above shell 20 and serve as a 
stop against doWnWard movement of cap 38 When installed, 
or as a forgiving surface for installation hammering. Cap 38 
can be metal, plastic, or other materials. These types of caps 
are available from conventional marine supply stores. 

[0062] An example of a manufacturing/assembly process 
for this embodiment is set forth at SDS Manufacturing 
procedure #102, later in this description. 

[0063] Piling 2A of FIG. 1 therefore is a composite 
structure in the sense it combines a structural material core 
10, an outer shell 20 of impact absorbing, impact resistant 
material, and an intermediate layer of impact absorbing 
material. Any boat or Watercraft that impacts the exterior of 
piling 2A Would at least come against a relatively nonabra 
sive, someWhat ?exible outer shell of impact absorbent 
material 20. Any substantial impact Would be partially 
absorbed and partially transferred to thicker impact absor 
bent layer 30. The inner structural core 10 is substantially 
rigid and therefore layers 20 and 30 are intended to shield 
core 10 from as much impact as possible. 

[0064] But further, composite piling 2 is economical to 
manufacture and therefore can be sold at a relatively loW 
price. By reference to FIG. 1, as Well as FIGS. 3, 4 and 5, 
a method of assembling piling 2A Will noW be described. 

[0065] As previously discussed, the length of inner core 
10 Would be selected. Obviously, a standardiZed or set of 
standardiZed lengths of cores 10 could be selected and an 
inventory built up for those standardiZed lengths for manu 
facturing or purchasing economies. Corresponding shells 20 
of lengths less than those of core 10 can be manufactured by 
conventional molding or extrusion processes (or cutting 
from stock) to create the tubular shells 10 of the desired 
materials. One advantage of using HDPE is it could be made 
of recycled plastic, making it more economical and better for 
the general environment. Plastic can be engineered to have 
desired properties (impact resistance, impact absorbability, 
UV resistance, ?uid impermeability, etc.). The inside diam 
eters of the shell can also be engineered to choice leaving a 
space of desired volume When concentrically positioned 
over core 10. 

[0066] A ring 28 can be Welded or otherWise ?xed at a 
desired position near the end 12 of core 10. The loWer rubber 
Washer seal 32 could be positioned as shoWn in FIGS. 1 and 
3. 

[0067] Piling 2A can be up to tens of feet long (eg 40 
feet). Shell 20 Would be positioned concentrically over core 
10 and recycled rubber pellet ?ll 30 is poured into the space 
until it ?lls up approximately one foot above recycled rubber 
Washer seal 32. Although not required, all the rubber com 
ponents of the apparatus could be recycled rubber. Using a 
long tool, the pelletiZed rubber could be tamped doWn to 
compress it so the pellets are packed together as much as 
possible. A ?rst recycled rubber gasket 36A can then be 
moved doWn the outside of core 10 over the ?rst foot of 
pelletiZed ?ll 30 to retain that ?ll and to create a spacer to 
hold shell 20 concentrically from core 10. Anext one to three 
feet of ?ll 30 could be poured in, tamped and covered With 
a succeeding gasket 36B (see FIG. 3). These steps could be 
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repeated for each succeeding one to three feet until near the 
top of shell 20. The spacing of Washers Will be calculated by 
dividing the overall length into segments to provide unifor 
mity. Whatever remaining distance exists, ?ll 30 can be 
poured in, tamped, and then topped by a top Washer or 
O-ring 34 or other sealing mechanism. 

[0068] As indicated at FIG. 6, in some cases it may be 
desirable to stack several top Washers 34 (here 34A, B, C, 
and D) at the top of the space betWeen core 10 and shell 20 
to provide a more substantial block against movement of ?ll 
30 upWardly and to have a more robust structure at that 
position. Once ?ll 30 has been completed, cap 38 can be 
attached and sealed. Piling 2A Would then be completed and 
ready to install in the Water. Cap 38 is, hoWever, optional. 

[0069] Even When assembled (shoWn diagrammatically at 
FIG. 3), piling 2A Would still be relatively lightWeight (at 
least compared to Wood or concrete) and relatively easy to 
maneuver. 

[0070] When installed, shell 20 shields inner core 10 from 
Water or organisms that could try to attach or degrade core 
10 by nature of the properties of the plastic. The composite 
structure presents a buffer betWeen core 10 and Watercraft. 

[0071] Additionally, the relatively economical composite 
structure presents the ability for aesthetic or functional 
additions. Examples include color, indicia (e.g., designs, 
instructions or Words or letters), and texturing. 

[0072] Utilization of O-rings or Washers 32, 36, and 34 is 
a relatively inexpensive Way of assuring concentric posi 
tioning of shell 20 on core 10. PelletiZed recycled rubber 30 
is an inexpensive yet highly effective, long-lasting pile. 

[0073] The composite structure also has no environmen 
tally adverse substances inside the structure that could 
interface With the Water. 

[0074] The amount of tamping or compression of pellets 
30, and their siZe, shape, and material, can be varied. The 
ability to vary these factors is improved because the ?ll 30 
Will basically be isolated or insulated from the Water by shell 
20 and sealing members such as O-rings 32, 34 and 36, 
and/or cap 38. 

D. Exemplary Embodiment 2 

[0075] FIG. 7 shoWs an alternative composite piling 2B 
according to the present invention. Piling 2B is similar to 
piling 2A in that it has an inner structural core lOB, an outer 
plastic shell 20 and an intermediate ?ll 31. The differences 
are that core 10B is a solid Wood pole instead of a tubular 
metal core of FIG. 1. The Wood is not pressure treated as it 
is encapsulated and not exposed to the environment. Addi 
tionally, ?ll 31 is expandable urethane foam, instead of 
pelletiZed material of FIG. 1. This combination provides 
similar advantages of insulating Wood core lOB from Water 
or degrading organisms and provides an impact-absorbing 
function by virtue of plastic HDPE 10 inch outside diameter 
shell 20 and expandable urethane ?ll 31 (one inch mini 
mum). 
[0076] The nature of foam 31 is that it could be economi 
cally injected into the space betWeen core 10B and shell 20 
along the length of structure 2B. Washers 32, 34, and/or 36 
may or may not be needed. The shell 20 can be maintained 
concentric (see, e.g., manufacturing procedure SDS #101, 
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described later), the Washers may not be needed as the 
urethane foam, When set up, hardens to a relatively ?rm 
consistency yet retains impact absorbing ability and some 
resiliency. 

E. Exemplary Embodiment 3 

[0077] FIG. 8 illustrates a still further exemplary embodi 
ment of a piling 2C. Piling 2C is similar to piling 2B of FIG. 
7 except instead of a Wood core, a ?berglass tube core lOC 
is utiliZed inside of expandable urethane foam ?ller 31 and 
HDPE tubing shell 20. The foam, once cured, can reinforce 
the tubular Wall of the core. 

F. Installation 

[0078] Installation of any of the pilings 2 has been gen 
erally described above. The length of pilings 2 must be 
selected. The lengths can vary for pilings for each dock. 
Stringers 44 can be attached by bolts 46 by Well-knoWn 
methods Which are Well Within the skill of those skilled in 
the art. Standard marine construction is bolted through. 
Preferably, only stainless steel bots, nuts, and Washers are 
used. Necessary holes can be drilled relatively easily With 
commonly available tools. 

[0079] Election of color, exterior texture, cap (or not), and 
other functional or decorative features can be possible With 
pilings 2. 

[0080] Once installed With stringers 44, deck 48 can be 
added to stringers 44. If desired, sea Wall cap 50 or other 
structures can also be added. 

G. Options and Alternatives 

[0081] The foregoing exemplary embodiments are 
intended to provide illustrations of just a feW forms the 
invention can take and are not made by Way of limitation. 
The scope and boundaries of the invention are de?ned solely 
by the claims. 

[0082] Variations obvious to those skilled in the art Will be 
included Within the invention. For example, the exact 
dimensions, siZe and shape of the components can vary. 

[0083] Additionally, the materials utiliZed can vary. Spe 
ci?c examples that could be used With the aforementioned 
embodiments are as folloWs. These are by example only and 
not by Way of limitation. 

[0084] Shell 20 can be HDPE With the folloWing compo 
sition (and percentage by Weight): loW density polyethylene 
betWeen 20% and 25%; high density polyethylene 35% to 
45%; polypropylene 35% to 45%; additives—carbon black 
2%, foaming agent, emulsi?es and antioxidants, as required 
for suitable extrusion of plastic pipe for use in a marine 
environment. Alternatively, shell 20 could be vinyl. 

[0085] Inner core 10 can be hot formed structural carbon 
steel (ASTM A 501); 58,000 psi tensile strength; 36,000 psi 
yield, Brinell hardness 121 on the (B scale), minimum Wall 
thickness of one eighth inch and greater to suit application 
and loading. As stated earlier, the material and material 
dimensions and characteristics can be selected according to 
need or desire. 

[0086] Alternatively, tubular core 10 could be made of 
marine grade 6061 aluminum conforming to federal speci 
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?cation QQ-A-250/11 (formally QQ-A-327). If ?berglass, 
tubular core 10 could be glass reinforced polyester continu 
ous formed tubing having a high strength to Weight ratio, a 
good dimensional stability and resistant to Weather and 
chemical corrosion. 

[0087] Other core shapes, materials, con?gurations, and 
characteristics are possible. For example, instead of a round 
in-cross-section tubular or solid core, it can be made of other 
cross-section shapes (e.g. triangular, rectangular or square, 
other polygons). It could also be made of other structural 
shapes, such as an I-beam, H-beam, or other structural 
cross-section, especially With expandable foam embodi 
ments. It is believed that round outside perimeter of the core 
is best for the embodiments using a pelletiZed ?ll betWeen 
core and outer shell. Furthermore, it is believed the expand 
ing foam embodiments are better suited for cores like Wood 
or ?berglass than steel or aluminum. Also, rubber Washers or 
O-Rings are probably not necessary With expanded foam 
embodiments. 

[0088] Rubber pellet ?ll 30 could be recycled rubber 
pellets that ground up recycled rubber tires With mesh siZe 
of pellets to be altered to accommodate design requirements. 
Pellets Will provide the ?ller and cushion betWeen the 
recycled rubber Washers or O-rings and the outer shell and 
core. 

[0089] Washers or O-rings 32, 34, 36 can be recycled or 
vulcaniZed rubber With a durometer of 70 and approximately 
one-inch in cross-section. Preferably, but not required, parts 
32, 34, and 36 are either all O-rings, or all Washers. A ring 
Washer 28 could be stamped from sheet material. 

[0090] The exemplary embodiments have been described 
regarding a dock support or piling. Other support functions 
are possible including in non-marine environments Where 
protection of the core from environmental conditions or 
some impact is desirable. 

[0091] Plastic shell 20 can have texturing that simulates 
natural elements. The texturing could also be arbitrary or 
include thinner and thicker areas. It could also include 
molded end or extruded indicia such as numbers or letters. 
Plastic of shell 20 could also be colored to different colors. 

[0092] For the embodiments utiliZing an expandable foam 
?ller, one option that could be used for both Wood and 
?berglass core pilings include Suremix 6000 or equal 
expandable foam urethane available from commercial 
sources. It has a Working time of 10 minutes, handling 
strength in 10 minutes, and full cure time of one hour. When 
cured it has a tensile strength of 2,000 and an elongation of 
10%. Another example Would be rigid urethane foams of 
tWo component expanding system. These tend to be very 
strong and durable and can add structural strength and resist 
tearing and compression set. These types of foams are 
commercially available and can be formulated to add struc 
tural strength as an encapsulation material. They have 
double the Working time and fully cure in about tWo hours 
compared to the previously described optional expandable 
foam. When cured, it has a strength similar to the ?rst option 
expandable foam. 

[0093] It can therefore be seen that different pilings 2 
described above promote longer effective life of the pilings 
than traditional Wooden, concrete, steel based pilings, are 
environmentally friendly, and are forgiving and impact 
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absorbing for all Watercraft and other Water carrying objects. 
The plastic also resists attachment of marine organisms and 
animals as Well as resists attachment of ice, Which can cause 
damage by heaving. 

[0094] Pilings 2 tend to be lighter Weight, safer and easier 
to handle, install, maintain, and modify than traditional 
pilings, and in some embodiments use recycled plastic and 
rubber. The inner core can be selected for adequate structural 
integrity and robustness Whereas the outer shell can be 
selected for aesthetic or decorative features. 

[0095] Pilings 2 can be manufactured to length. Mounting 
holes for stringers or the like could be pre-manufactured or 
made during installation. The mounting bolts could have 
sealing gaskets or otherWise be sealed, but this may not be 
necessary because they are above normal Water line. Caulk 
ing or sealing gaskets could be used on opposite sides of the 
bolt to prevent Water from entering. The composite struc 
tures can be drilled or cut With conventional tools. 

[0096] The outer plastic shell could include siZes bigger 
than 10 inches. SiZes up to 18 inches or more are included. 

[0097] A typical small dock 8 feet Wide by 25 feet long 
requires on the order of 12 pilings. Pilings 2 as above 
described are economical and therefore can multiply savings 
in cost not only for the original pilings, but increased 
durability Would delay maintenance and replacement over 
the years. 

[0098] Shell 20 could have other cross-sectional shapes 
such as square, 10 inch plastic tubing With one quarter inch 
Wall thickness. Core 10 could also have different cross 
sectional shapes. 

[0099] When using expandable urethane foam, as is 
knoWn in the art, When inserting the foam space for expan 
sion must be left. The urethane Will provide air and Water 
tight seal and bond core 10 to shell 20 together as one-piece. 
The ends can be capped and sealed if desired. The composite 
piling 2 With expandable foam is indicated for pilings up to 
24 inches in diameter. 

[0100] Different manufacturing/assembly procedures for 
different embodiments can be used. Some examples, for 
illustration, are set forth beloW. 

[0101] SDS Manufacturing Procedure #102. 

[0102] 1.0 Purpose 

[0103] Manufacturing procedure for (Steel and Alu 
minum core pilings). 

[0104] This procedure shall establish guide lines for 
the manufacture of Steel and 

[0105] Aluminum core marine pilings. 

[0106] 2.0 Scope 

[0107] 2.1 All Steel and Aluminum core, plastic 
H.D.P.E. or Vinyl encased marine pilings manufac 
tured. 

[0108] 3.0 Inspection procedure 

[0109] 3.1 Inspection of exterior tubing shell 
(H.D.P.E. or Vinyl). 



US 2005/0002741 A1 

[0110] 3.1.1 Check O.D., ID, and length to speci 
?cation. Inspect 0D. for surface blemishes, 
cracking, and shipping damage. 

[0111] 3.2 Inspection of Rubber O-Rings or recycled 
rubber gaskets. 

[0112] 3.2.1 Check I.D., OD, and cross-section to 
speci?cation. 

[0113] Visually inspect surfaces for blemishes, 
pinholes, or any defects that Would prevent the 
gasket from creating a leak tight seal When 
assembled.) 

[0114] 3.3 Inspection of Steel and Aluminum tubing 
(core material): 
[0115] 3.3.1 Inspect for dimensional compliance to 

speci?cation. The surface Will be inspected for 
blemishes that Would prevent a leak tight seal 
betWeen core OD. and the Gasket I.D. When 
assembled. 

[0116] Check straightness over its length, and other 
defects that Would affect structural integrity. 

[0117] 4.0 Assembly Procedure 

[0118] 4.1 The core tubing Will be inserted into the 
outer shell, the bottom Washer or O-Ring Would be 
installed; this Will center the core in the outer 
tubing. The pieces Will then be stood on end and 
the top of the core centered to the outer shell and 
held in place With a clamp. The recycled rubber 
pellets Will then be poured into the void in a 
pre-measured amount to provide designed spacing 
of Washers or O-Rings. The neXt Washer or 
O-Ring Will be installed, this step is repeated up to 
9 inches from the top, Where the area Will be ?lled 
With rubber Washers. The assembly can then be 
laid doWn and the bottom cap installed, this Will be 
accomplished by fusion Welding or gluing it in 
place. The assembly should be visually inspected 
for appearance, and stored for shipment. 

[0119] SDS Manufacturing Procedure #101. 

[0120] 1.0 Purpose 

[0121] Manufacturing procedure for (Wood, Fiber 
glass, Steel and Aluminum core pilings). 

[0122] This procedure shall establish guide lines for 
the manufacture of Wood, 

[0123] Fiberglass, Steel and Aluminum core marine 
pilings. 

[0124] 2.0 Scope 

[0125] 2.1 All Wood, Fiberglass, Steel and Aluminum 
core, and expandable foam encased core With a 
plastic H.D.P.E. or Vinyl shell marine pilings manu 
factured. 

[0126] 3.0 Inspcction Procedure 

[0127] 3.1 Inspection of eXterior tubing shell 
(H.D.P.E. or Vinyl). 
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[0128] 3.1.1 Check O.D., ID, and length to speci 
?cation. Inspect 0D. for surface blemishes, 
cracking, and shipping damage. 

[0129] 3.2 Inspection of Wood, Fiberglass cores. 

[0130] 3.2.1 Check I.D., OD, and length to pur 
chasing speci?cation. 

[0131] Visually inspect surfaces for blemishes, 
cracks, splits, or any defects that Would reduce the 
structural integrity of Wood or ?berglass core. 

[0132] 3.3 Inspection of Steel and Aluminum tubing 
(core material): 
[0133] 3.3.1 Inspect for dimensional compliance to 

speci?cation. The surface Will be inspected for 
blemishes, cracks, or shipping damage. 

[0134] Check straightness over its length, (should not be 
boWed more than 1A inch over its length). Inspect for any 
defects that Would affect structural integrity. 

[0135] 4.0 Assembly Procedure 

[0136] 4.1 The core tubing Will be inserted into the 
outer shell, the tWo components stood on end on a 
?Xture that Will center the core With the outer shell. 

[0137] The top of the core Will be moved and cen 
tered to the shell ID. A clamp Will hold its position 
during installation of the Urethane Foam. 

[0138] The foam Will be poured or injected into the 
void in a pre-measured amount to alloW for eXpan 
sion. The assembly should be alloWed to cure for tWo 
to three hours. The assembly can then be laid doWn 
and the bottom cap installed by fusion Welding or 
gluing it in place. 

[0139] 4.2 The assembled piling Will be identi?ed by: 

[0140] Manufacturer: SDSi. 

[0141] Product ID: 

[0142] 

[0143] 

[0144] 

[0145] 
[0146] Date: [month/day/year] 

Piling With aluminum core=PA 

Piling With ?berglass core=PF 

Piling With steel core=PS 

Piling With Wood core=PW 

[0147] Daily ascending Assembly Number: #XXX 

[0148] Example: SDSi-PS-01/02/2004-#005. 

[0149] 4.3 The assembly should be visually inspected for 
appearance, and stored for shipment. 

[0150] 5.0 Optional Driving Tip. 
[0151] 5.1 The Steel and Aluminum core pilings Will be 
offered With a pointed tip (eg see ref. no. 3 at FIG. 2B) 
(When the site dictates the piles must be driven not jetted into 
place), the Welded pointed tip Will seal the pile. Alterna 
tively, steel plates in an “X” pattern could be Welded or 
attached to the bottom of the core to assist driving the piling 
into the sea bed. 
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1. A piling for elevation or support of a structure com 
prising: 

a) an inner core comprising structural support material 
elongated along a longitudinal axis and having a bot 
tom end and a top end; 

b) an outer impact resistant, non-abrasive plastic shell 
surrounding but spaced from a portion of the inner 
core; 

c) an impact absorbing intermediate material generally 
?lling space betWeen inner core and outer shell; and 

d) a sealing member to deter entry of ?uid or particles into 
the space betWeen inner core and oute shell. 

2. The piling of claim 1 Wherein the structure is related to 
marine functions. 

3. The piling of claim 2 Wherein the marine function is a 
dock. 

4. The piling of claim 2 Wherein the marine function is a 
sign or light. 

5. The piling of claim 2 Wherein the marine function is a 
sea Wall. 

6. The piling of claim 1 Wherein the inner core is betWeen 
8 feet and 40 feet in length. 

7. The piling of claim 1 Wherein the structural support 
material comprises a tube. 

8. The piling of claim 7 Wherein the tube comprises metal. 
9. The piling of claim 8 Wherein the metal is steel. 
10. The piling of claim 8 Wherein the metal is aluminum. 
11. The piling of claim 7 comprising of ?berglass. 
12. The piling of claim 1 Wherein the structural support 

comprises Wood. 
13. The piling of claim 12 Wherein the Wood is solid in 

cross section. 

14. The piling of claim 12 Wherein the Wood is chemically 
treated. 

15. The piling of claim 1 Wherein the shell is from several 
feet long to several tens of feet long. 

16. The piling of claim 1 Wherein the shell is tubular. 
17. The piling of claim 1 Wherein the shell comprises 

plastic that includes some impact absorbent capability. 
18. The piling of claim 17 Wherein the plastic comprises 

high density polyethylene. 
19. The piling of claim 17 Wherein the plastic comprises 

vinyl. 
20. The piling of claim 1 Wherein the sheet is on the order 

of an inch or less thick. 
21. The piling of claim 1 Wherein the exterior of the shell 

is textured. 
22. The piling of claim 1 Wherein the exterior of the shell 

is colored. 
23. The piling of claim 1 Wherein the exterior of the shell 

includes indicia. 
24. The piling of claim 1 Wherein the shell is not as long 

along its longitudinal axis as the inner core. 
25. The piling of claim 1 Wherein the core extends above 

the top of the shell and beloW the bottom of the shell When 
assembled. 

26. The piling of claim 1 Wherein the intermediate mate 
rial comprises a material having impact absorbing proper 
ties. 

27. The piling of claim 26 Wherein the intermediate 
material comprises pellets. 
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28. The piling of claim 27 Wherein the pellets comprise 
rubber or recycled rubber. 

29. The piling of claim 28 Wherein the rubber is recycled 
at least in part. 

30. The piling of claim 1 further comprising a retainer at 
the bottom of the shell. 

31. The piling of claim 30 Wherein the retainer comprises 
a ring attached around the exterior of core. 

32. The piling of claim 31 Wherein the ring is metal and 
Welded to the core. 

33. The piling of claim 31 Wherein the ring has an outside 
diameter equal or greater to the inside diameter of the shell. 

34. The piling of claim 30 Wherein the retainer comprises 
an elastomeric member. 

35. The piling of claim 34 Wherein the elastomeric 
member is a ring positioned at or near the bottom of the 
shell. 

36. The piling of claim 35 further comprising an additioral 
elastomeric ring at or near the top of the shell. 

37. The piling of claim 36 further comprising one or more 
additional elastomeric rings positionable intermediate 
betWeen the top and the bottom of the shell. 

38. The piling of claim 30 comprising top, bottom and 
intermediate elastomeric rings placed betWeen the inner core 
and the shell. 

39. The piling of claim 34 Wherein the sealing member 
comprises the elastomeric ring. 

40. The piling of claim 34 further comprising a sealing 
member at the top and bottom of the shell. 

41. The piling of claim 40 Wherein the sealing ring seal 
and position the shell concentrically to the piling. 

42. The piling of claim 1 Wherein the intermediate mate 
rial comprises a foam. 

43. The piling of claim 42 Wherein the foam is an 
expanding foam. 

44. The piling of claim 43 Wherein the expanding foam is 
an expanding urethane foam. 

45. The piling of claim 1 Wherein the sealing member 
comprises an elastomeric member. 

46. The piling of claim 1 Wherein the sealing member 
comprises foam. 

47. The piling of claim 1 Wherein the intermediate mate 
rial and sealing member comprises foam Which adheres 
betWeen the core and shell. 

48. The piling of claim 47 Wherein the foam seals and 
provides shock absorbing capacity. 

49. A method of making a piling comprising: 

a) selecting a length of core of structural material; 

b) placing impact resistant, non-abrasive a plastic outer 
shell surrounding and spaced from a selected part of the 
core; 

c) ?lling at least a portion of space betWeen core and shell 
With impact absorbent material; and 

d) sealing the space. 
50. The method of claim 49 Wherein the material com 

prises pellets or discrete pieces of various siZes and shapes 
retained in the space. 

51. The method of claim 50 Wherein the pellets or pieces 
are retained by one or more spacers positioned betWeen the 
core and the shell. 

52. The method of claim 49 Wherein the ?ll is inserted 
betWeen the space betWeen the core and shell near the 
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bottom of the shell, compressed, and a spacer installed over 
an in abutnent With the compressed material. 

53. The method of claim 52 further comprising ?lling a 
second part of the space betWeen core and shell With ?ll, 
compressing and installing a spacer above it. 

54. The method of claim 49 Wherein the shock absorbent 
intermediate material is an expandable foam. 

55. The method of claim 54 Wherein the expandable foam 
is injected in the space betWeen core and shell, leaving space 
for expansion of the foam. 

56. The method of claim 49 Wherein the core is tubular. 
57. The method of claim 55 Wherein the core is alumini 

num or steel. 

58. The method of claim 49 Wherein the ?ll is pelletiZed. 
59. The method of claim 58 Wherein the ?ll is rubber 

recycled pieces. 
60. The method of claim 49 Wherein the core is a solid 

material. 
61. The method of claim 60 Wherein the solid material is 

Wood. 
62. The method of claim 60 Wherein the ?ll is expandable 

foam. 
63. The method of claim 62 Wherein the expandable foam 

is expandable urethane foam. 
64. The method of claim 5 9 Wherein the recycle pellets are 

various siZes and shapes. 
65. The method of claim 49 further comprising capping 

the top of the inner core and shell. 
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66. The method of claim 65 ?rther comprising sealing the 
cap to the shell. 

67. The method of claim 49 Wherein the shell is one inch 
or less thickness. 

68. The method of claim 49 Wherein the shell is made of 
high density polyethylene. 

69. A method of supporting a dock comprising: 

a) surrounding a substantial portion of a piling With an 
impact resistant non-abrasive plastic shell and impact 
absorbing ?ll therebetWeen; 

b) sealing the ends of the shell relative to the piling. 
70. The method of claim 69 Wherein the shell extends 

around the piling from above Water level to beloW Water 
?oor level. 

71. The method of claim 69 Wherein shell is made of 
environmentally friendly material. 

72. The method of claim 69 Wherein the shell is made of 
marine grade material that is resistant to degradation by 
Water, sun, or marine organisms. 

73. The method of claim 69 ?irther comprising selecting 
a plurality of pilings of claim 69 of selected lengths and 
installing loWer ends beloW Water ?oor level and attaching 
structure to upper ends. 

74. The method of claim 69 Wherein the piling has a 
selected color and texture. 

* * * * * 


