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APPARATUS AND METHODS FOR SUPPORTING AN ELONGATED MEMBER 

CROSS REFERENCE TO RELATED APPLICATION 

[0001] This application claims the benefit of U.S. Provisional Patent Application having serial no. 

61/119,657, filed on December 3, 2008, which is incorporated by reference herein. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[00021 Embodiments of the present invention generally relate to apparatus and methods for supporting one 

or more elongated members. 

Description of the Related Art 

[0003] Natural gas is predominantly transported in gaseous form via pipeline from the point of production 

to a point of distribution. Stranded or remote natural gas deposits not located in close proximity to a pipeline 

cannot be feasibly transported over a pipeline; therefore, the gas must be transported by other means, such as 

in liquid form. Liquid forms of natural gas include liquefied natural gas ("LNG") and compressed natural 

gas ("CNG"). LNG and CNG require extreme temperature and/or pressure conditions to remain in liquid 

form. 

[0004] Economical transport of LNG and CNG via tanker ships requires large quantities of high-pressure 

and cryogenically stable shipboard storage, which is expensive and labor and maintenance intensive. There 

is a need, therefore, for new apparatus and methods for transporting natural gas in 1 iquid form. 

SUMMARY 

[0005] Apparatus and methods for supporting one or more elongated members for transporting natural gas 

in liquid form are provided. In at least one specific embodiment, a support member can include a body, at 

least four support arms extending from the body, and at least one curved surface disposed between the 

support arms. Each curved surface can be concave relative to a centerline of the body. At least one curved 

surface can have a length that is at least twice as long as at least one other curved surface. 

[0006] In at, least one other specific embodiment, the support system can include at least four support 

members. Each support member can include a body, at least four support arms extending from the body, and 

at least one curved surface disposed between the support arms. Each support arm can include a contact 

surface disposed at a distal end thereof: and each curved surface can be concave relative to a centerline of the 

body. At least one curved surface can have a length that is at least twice as long as at least one other curved 

surface. The support members can be arranged with respect to one another such that an opening is formed 

between the support members. 

[00071 In at least one specific embodiment, the method for supporting one or more elongated members can 

include arranging at least four support members about one another. Each support member can include a 

body, at least four support arms extending from the body, and at least one curved surface disposed between 

the support arms. Each support arm can include a contact surface disposed at a distal end thereof, and each 

curved surface can be concave relative to a centerline of the body. At least one curved surface can have a 
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length that is at least twice as long as at least one other curved surface. The support members can be 

arranged with respect to one another such that an opening is formed between the bodies, and an elongated 

member can be disposed within the opening. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] So that the manner in which the above recited features of the present invention can be understood in 

detail, a more particular description of the invention, briefly summarized above, may be had by reference to 

embodiments, some of which are illustrated in the appended drawings. It is to be noted, however, that the 

appended drawings illustrate only typical embodiments of this invention and are therefore not to be 

considered limiting of its scope, for the invention may admit to other equally effective embodiments. 

[0009] Figure 1 depicts a side view of an illustrative support body, according to one or more embodiments 

described. 

[0010] Figure 2 depicts an isometric view of the illustrative support body depicted in Figure 1. 

[0011] Figure 3 depicts a partial schematic view of a plurality of illustrative support bodies supporting a 

plurality of elongated members within a plurality of openings, according to one or more embodiments 

described. 

[00121 Figure 4 depicts an isometric partial view of a plurality of illustrative support bodies positioned 

together using illustrative connecting members, according to one or more embodiments described. 

!0013] Figure 5 depicts an isometric partial view of a plurality of illustrative support bodies positioned 

together using illustrative connecting members and/or spacers, according to one or more embodiments 

described. 

[00141 Figure 6 depicts an isometric view of an illustrative shipboard pipe storage system using a plurality 

of support bodies, according to one or more embodiments described. 

[0015] Figure 7 A depicts a cross-sectional view of an illustrative support system for supporting a plurality 

of elongated members using a plurality of support bodies, according to one or more embodiments described. 

[0016] Figure 7B depicts a cross-sectional view of another illustrative support system for supporting a 

plurality of elongated members using one or more support bodies, according to one or more embodiments 

described. 

[0017] Figure 8A depicts an elevation view of an illustrative serpentine pipeline support system, according 

to one or more embodiments described. 

[0018] Figure 8B depicts an elevation view of another illustrative serpentine pipeline support system, 

according to one or more embodiments described. 

[0019] Figure 9 depicts an elevation view of a plurality of illustrative support bodies positioned together 

using illustrative connecting members and/or spacers, according to one or more embodiments described. 

[0020] Figure 10 depicts an elevation view of an illustrative serpentine pipeline support system, according 

to one or more embodiments described. 
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[0021] Figure 11 depicts a side view of an illustrative support body, according to one or more embodiments 

described. 

[0022] Figure 12 depicts an isometric view of a plurality of illustrative support bodies disposed about a 

support band that can be disposed about an elongated member, according to one or more embodiments 

described. 

[0023] Figure 13 depicts a side view of another illustrative support body, according to one or more 

embodiments described. 

[0024] Figure 14 depicts an isometric view of the illustrative support body depicted in Figure 13. 

[0025] Figure 15 depicts a partial schematic of a plurality of illustrative support bodies supporting a 

plurality of elongated members, according to one or more embodiments described. 

[0026] Figure 16 depicts an isometric view of an illustrative com1ector, according to one or more 

embodiments described. 

[0027] Figure 17 depicts an isometric view of another illustrative connector, according to one or more 

embodiments described. 

[0028] Figure 18 depicts a partial view of a plurality of illustrative support bodies disposed about an 

elongated member, according to one or more embodiments described 

[0029] Figure 19 depicts an isometric partial view of a plurality of illustrative support bodies positioned 

together using illustrative connectors, according to one or more embodiments described. 

[0030] Figure 20 depicts an isometric view of an illustrative shipboard pipe storage system using one or 

more support bodies, according to one or more embodiments described. 

[0031] Figure 21A depicts a cross-section of an illustrative support system for supporting a plurality of 

elongated members using a plurality of illustrative support bodies, according to one or more embodiments 

described. 

[0032] Figure 21B depicts a cross-section of another illustrative support system for supporting a plurality of 

elongated members using a plurality of illustrative support bodies, according to one.or more embodiments 

described. 

[0033] Figure 22 depicts an elevation view of a plurality of illustrative support bodies positioned together 

using illustrative connectors, according to one or more embodiments described. 

[00341 Figure 23 depicts an isometric view of a plurality of illustrative support bodies disposed about an 

elongated member, according to one or more embodiments described. 

[0035] Figure 24A depicts an elevation view of an illustrative serpentine pipeline support system, according 

to one or more embodiments described. 

[0036] Figure 24B depicts an elevation view of another illustrative serpentine pipeline support system, 

according to one or more embodiments described. 

[0037] Figure 25 depicts a side view of another illustrative suppmi body, according to one or more 

embodiments described. 
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[0038] Figure 26 depicts a side view of an illustrative multi-component support body, according to one or 

more embodiments described. 

[0039] Figure 27 depicts a side view of another illustrative multi-component support body, according to one 

or more embodiments described. 

[0040] Figure 28 depicts a top view of an illustrative arrangement of a plurality of the support bodies 

depicted in Figures 1 and 2 that are be removed from a support body production substrate, according to one 

or more embodiments described. 

[0041] Figure 29 depicts a top view of an illustrative arrangement of a plurality of the support bodies shown 

in Figures 13 and 14 that are to be removed from a support body production substrate, according to one or 

more embodiments described. 

DETAILED DESCRIPTION 

[0042] A detailed description will now be provided. Each of the appended claims defines a separate 

invention, which for infringement purposes is recognized as including equivalents to the various elements or 

limitations specified in the claims. Depending on the context, all references below to the "invention" may in 

some cases refer to certain specific embodiments only. In other cases it will be recognized that references to 

the "invention" will refer to subject matter recited in one or more, but not necessarily all, of the claims. Each 

of the inventions will now be described in greater detail below, including specific embodiments, versions and 

examples, but the inventions are not limited to these embodiments, versions or examples, which are included 

to enable a person having ordinary skill in the art to make and use the inventions, when the infonnation in 

this patent is combined with available infonnation and technology. 

[0043] Figure 1 depicts a side view of an illustrative support body 100 and Figure 2 depicts an isometric 

view of the illustrative support body 100 depicted in Figure 1, according to one or more embodiments. 

Referring to both Figures 1 and 2, the body 100 can be a monolithic structure having outer surfaces or sides, 

e.g. a first surface 110, a second surface 120, a third surface 130, and a fourth surface 140. In one or more 

embodiments, the body 100 can be formed from two or more structures or components to provide a body 

having the outer surfaces or sides 110, 120, 130, 140. The first surface 110 and the second surface 120 can 

be disposed on opposing ends of the body 100 and the third surface 130 and fourth surface 140 can be 

disposed on opposing ends ofthe body 100. 

[0044] The body 100 can further include one or more contact surfaces (four are shown 145, 155, 165, 175) 

between the surfaces 110, 120, 130, 140. A first contact surface 145 can be located between the first surface 

110 and the third surface 130. A second contact surface 155 can be located between the first surface 110 and 

the fourth surface 140. A third contact surface 165 can be located between the second surface 120 and the 

third surface 130. A fourth contact surface 175 can be located between the second surface 120 and the fourth 

surface 140. As such, the first surface 110, the first contact surface 145, the third surface 130, the third 

contact surface 165, the second surface 120, the fourth contact surface 175, the fourth surface 140, and the 

second contact surface 155 can provide the perimeter of the body 100. 
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[0045] In one or more embodiments, the first surface 110, the second surface 120, or both can be curved. 

For example, the first surface 110, the second surface 120, or both can curve toward a longitudinal axis 

therebetween or first centerline of the body 100. In one or more embodiments, the first surface 110, the 

second surface 120, or both can be an inverse or concave arc or ellipse, for example. The flrst surface 110, 

the second surface 120, or both can curve toward a longitudinal axis therebetween having any suitable 

curvature or combination of curvatures. Illustrative curvatures can include, but are not limited to, radial 

curves, circular curves, elliptical curves, catenary curves, parabolic curves, simple curves, or .any 

combination thereof. The first surface 110 can include a flrst curve and the second surface 120 can include a 

second curve that is different from the first curve. For example the first surface 110 can include a radial 

curve and the second surface 120 can include an elliptical curve. In one or more embodiments, the third 

surface 130, the fourth surface 140, or both can be curved. For example, the third surface 130, the fourth 

surface 140, or both can curve toward a latitudinal axis therebetween or second centerline of the body 100. 

The third surface 130 can have a third radius of curvature and the fourth surface 140 can have a fourth radius 

of curvature. Similar to the first surface 110 and the second surface 120, the third surface 130 and the fourth 

surface 140 can include any type of curve, for example a radial curve, a circular curve, an elliptical curve, a 

catenary curve, a parabolic curve, or any combination thereof. In one or more embodiments, the third 

surface 130, the fourth surface 140, or both can be an inverse or concave arc and/or ellipse, for example. 

[0046] In one or more embodiments, the first surface 110 can have a variably curved profile that can extend 

from the first contact surface 145 to the second contact surface 155. In one or more embodiments, the 

second surface 120 can have a variably curved profile that can extend from the third contact surface 165 to 

the fourth contact surface 175. In one or more embodiments, the third surface 130 can have a variably 

curved profile that can extend from the first contact surface 145 to the third contact surface 165. In one or 

more embodiments, the fourth surface 140 can have a variably curved profile that can extend from the 

second contact surface 155 to the fourth contact surface 175. In one or more embodiments, any one or more 

of the first contact surface 145, second contact surface 155, third contact surface 165, and/or the fourth 

contact surface 175 can have a variably curved proflle. For clarity and ease of description the varying 

configurations or varying side profiles of the second surface 120 will be discussed; however, any one or 

more of the other surfaces, i.e. the first surface 110, third surface 130, fourth surface 140, first contact 

surface 145, second contact surface 155, third contact surface 165, and fourth contact surface 175 can include 

a variably curved profile similar to the curved profile discussed and described with reference to the second 

surface 120. Furthermore, the variably curved profiles of the first surface 110, the second surface 120, the 

third surface 130, the fourth surface 140, the t1rst contact surface 145, the second contact surface 155, the 

third contact surface 165, and the fourth contact surface 175 can be the same or different with respect to one 

or more of the other surfaces. 

[0047] In one or more embodiments, the second surface 120 can be divided into three sections, e.g. a left 

section, a center section, and a right section. As used herein, the terms "left" and "right," "top" and "bottom," 

- 5 -

bhang
Rectangle



wo 2010/065767 PCT/US2009/066629 

"front" and "rear" and other like terms are merely used for convenience to depict spatial orientations or 

spatial relationships relative to one another in respect to the body 100. The left section, center section, and 

right section can be of equal or different lengths. Tn one or more embodiments, the left and right sections can 

have the same curvature and the center section can have a different curvature. For example, the left and right 

sections can have a radius of curvature and the center section can have an elliptical curvature. In another 

example, the left and right sections can have an elliptical curvature and the center section can have a radius 

of curvature. In yet another example, the left and right sections can have a first radius of curvature and the 

center section can have a second radius of curvature that is different than the first radius of curvature. In still 

another example, the left and right section can have a first elliptical curvature and the center section can have 

a second elliptical curvature that is different from the first elliptical curvature. The second surface 120 can 

have any type of curve and any combination of curves disposed along the left section, the center section, and 

the right section. 

[0048] For clarity and ease of description, the curvature of the first surface 110, the second surface 120, the 

third surface 130, and the fourth surface 140 will be further described herein as having a radius of curvature, 

which can include, for example, a circular curve or circular curvature. However, the first surface 110, the 

second surface 120, the third surface 130, and the fourth surface 140, as discussed above, can include any 

suitable curvature or combination of curvatures, such as radial, circular, elliptical, parabolic, or any 

combination thereof. 

[0049] The first surface 110 can have a first radius of curvature and the second surface 120 can have a 

second radius of curvature. The first radius of curvature and the second radius of curvature can be the same 

or different. The first radius of curvature can be greater than the second radius of curvature. The second 

radius of curvature can be greater than the first radius of curvature. The first radius of curvature and the 

second radius of curvature can be aligned on a latitudinal axis of the body 100. The first radius of curvature 

and the second radius of curvature can be aligned on the latitudinal center axis of the body 100. The first 

radius of curvature and the second radius of curvature can be aligned on a latitudinal axis of the body 100 

that can be closer to the third surface 130 than it is to the fourth surface 140. The first radius of curvature 

and the second radius of curvature can be aligned on a latitudinal axis of the body 100 that can be closer to 

the fourth surface 140 than the latitudinal axis is to the third surface 130. 

[0050] The first radius of curvature can range from a low of about 2 em, about 5 em, about 1 0 em, about 15 

em, about 20 em, or about 25 em to a high of about 60 em, about 70 em, about 80 em, about 90 em, about 

100 em, or more. The second radius of curvature can range from a low of about 2 em, about 5 em, about 1 0 

em, about 15 em, about 20 em, or about 25 em to a high of about 60 em, about 70 em, about 80 em, about 90 

em, about I 00 em, or more. The first radius of curvature and/or the second radius of curvature can be 

constant for a portion extending from a latitudinal axis toward the third surface 130 and the fourth surface 

140 and the first and/or second radius of curvature can then smoothly or non-smoothly increase to a larger 

radius of curvature or a smaller radius of curvature. The first radius of curvature and/or the second radius of 
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curvature can be aligned on the central latitudinal axis of the body 100 and the first or second radius of 

curvature can be constant for a portion extending from the latitudinal center axis toward the third surface 130 

and the fourth surface 140 and the first and/or second radius of cmvature can then smoothly or non-smoothly 

increase to a larger radius of curvature or a smaller radius of curvature. 

[0051] The third surface 130 can have a third radius of curvature and the fourth surface 140 can have a 

fourth radius of curvature. The third radius of curvature and the fourth radius of curvature can be the same or 

different. The third radius of curvature can be greater than the fourth radius of curvature. The fourth radius 

of curvature can be greater than the third radius of curvature. The third radius of curvature and the fourth 

radius of curvature can be aligned on a longitudinal axis of the body 100. The third radius of curvature and 

the fourth radius of curvature can be aligned on the longitudinal center axis of the body 100. The third radius 

of curvature and the fourth radius of curvature can be aligned on a longitudinal axis of the body 1 00 that can 

be closer to the second surface 120 than it is to the first surface 110 or closer to the first surface 110 than it is 

to the second surface 120. 

t0052] The third radius of curvature can range from a low of about 2 em, about 5 em, about 10 em, about 15 

em, about 20 em, or about 25 em to a high of about 60 em, about 70 em, about 80 em, about 90 em, about 

100 em, or more. The fourth radius of curvature can range from a low of about 5 em, about 10 em, about 15 

em, about 20 em, or about 25 em to a high of about 60 em, about 70 em, about 80 em, about 90 em, about 

100 em, or more. The third radius of curvature and/or the fourth radius of curvature can be constant for a 

portion extending from a longitudinal axis toward the first surface 110 and the second surface 120 and the 

third and/or fourth radius of curvature can then smoothly or non-smoothly increase to a larger radius of 

curvature or a smaller radius of curvature. The third radius of curvature and/or the fourth radius of curvature 

can be aligned on the longitudinal center axis and the third radius of curvature and/or the fourth radius of 

curvature can extend for a portion from the longitudinal center axis toward the first surface 110 and the 

second surface 120 and the third radius of curvature and/or the fourth radius of curvature can then smoothly 

or non-smoothly increase to a larger radius of curvature or a smaller radius of curvature. 

[0053] The third radius of curvature, the fourth radius of curvature, and/or the first radius of curvature can 

be the same or different. The first radius of curvature and the third radius of curvature can be the same and 

the fourth radius of curvature can be different. The first radius of curvature and the fourth radius of 

curvature can be the same and the third radius of curvature can be different. The first radius of curvature, the 

third radius of curvature, and the fourth radius of curvature can be greater than the second radius of 

curvature. The first radius of curvature, the third radius of curvature, and the fourth radius of curvature can 

be less than the second radius of curvature. The first radius of curvature, the second radius of curvature, the 

third radius of curvature, and/or the fourth radius of curvature can be the same or different. The first radius 

of curvature, the second radius of curvature, the third radius of curvature, and the fourth radius of curvature 

can be the same or different with respect to any radius of curvature. For example, the first radius of curvature 
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can be the same or different as the second radius of curvature, the third radius of curvature, and the fourth 

radius of curvature. 

[0054] The first contact surface 145 and the first surface 110 can converge or otherwise connect at an edge 

14 7. The second contact surface 15 5 and the first surface 11 0 can converge or otherwise connect at an edge 

157. The first contact surface 145 and the third surface 130 can converge or otherwise connect at an edge 

149. The second contact surface 155 and the fourth surface 140 can converge or otherwise connect at an 

edge 159. The third contact surface 165 and the second surface 120 can converge or otherwise connect at an 

edge 167. The fourth contact surface 175 and the second surface 120 can converge or otherwise connect at 

an edge 177. The third contact surface 165 and the third surface 130 can converge or otherwise connect at an 

edge 169. The fourth contact surface 175 and the fourth surface 140 can converge or otherwise connect at an 

edge 179. The edges 147, 149, 157, 159, 167, 169, 177, and/or 179 can be straight, beveled, rounded, 

chamfered, and the like. 

[0055] The body 100 can be described as having four support arms or "legs" 181, 182, 183, 184, with the 

first support arm 181 disposed between the first surface 110 and the third surface 130, the second support 

arm 182 disposed between the first surface 110 and the fourth surface 140, the third support arm 184 

disposed between the second surface 120 and the third surface 13 0, and the fourth support arm 184 disposed 

between the second surface 120 and the fourth surface 140. Each support arm 181, 182, 183, 184 can be the 

same or different. For example, each support arm 181, 182, 183, 184 can have the same length or differing 

lengths, where the length is in reference to a distance from the longitudinal center axis of the body 100 to the 

contact surface of a support arm. More particularly, the length of a given support ann, for example the 

second support arm 182, can be the length of the support arm 182 along a line that perpendicularly intersects 

the contact surface 155 ofthe second support arm 182 intermediate the edges 157, 159 to the location where 

the line intersects a central longitudinal axis disposed through the body 100, i.e. the longitudinal axis that is 

disposed intermediate the first surface 110 and the second surface 120. 

[0056] The lengths of any two support arms to the lengths of any two other support arms can have any 

desired ratio. For example, the ratio between the length of the first and second support arms 181, 182 to the 

length of the third and fourth support arms 183, 184 can have any desired ratio. In another example, the ratio 

between the length of the first and third support arms 181, 183 to the length of the second and fourth support 

arms 182, 184 can have any desired ratio. 

l 0057] In one or more embodiments, the ratio of the length of support arms 181 and 182 to the length of 

support arms 183 and 184 can range from a low of about 1:100 to a high of about 100:1. For example, the 

ratio of the length of support arms 181 and 182 to the length of support arms 183 and 184 can be about 1:50, 

about 1:25, about 1:10, about 1:8, about 1:6, about 1 :3, about 1:2, about 1:1, about 2:1, about 3:1, about 6:1, 

about 8:1, about 10:1, about 25:1, or about 50:1. In one or more embodiments, the ratio of the length of 

support arms 1 81 and 183 to the length of support arms 1 82, 184 can range from a low of about 1: 1 00 to a 

high of about 100:1. For example, the ratio of the length of the support arms 181, 183 to the length of the 

- 8 -

bhang
Rectangle



wo 2010/065767 PCT/US2009/066629 

support arms 182, 184 can be about 1:50, about 1:25, about 1: 10, about 1:8, about 1:6, about 1:3, about 1:2, 

about 1:1, about 2:1, about 3:1, about 6:1, about 8:1, about 10:1, about 25:1, or about 50:1. 

[0058] In one or more embodiments, the lines used to determine the lengths of two adjacent support arms, 

for example, the second and fourth support arms 182, 184, can intersect one another along the central 

longitudinal axis thereby forming angle directed toward the fourth surface 140 that could range from a low of 

about 10° to high of about 170°. For example, the angle formed between the lines used to determine the 

lengths of two adjacent support arms, e.g. support arms 182, 184, and oriented toward the fourth surface 

140, can range from a low of about 50°, about 60°, about 70°, about 80°, or about 85° to a high of about 95°, 

about 100°, about 110°, about 120°, or about 130°. 

[0059] In one or more embodiments, the length of at least one surface 110, 120, 130, or 140 can be at least 

twice as long as the length of at least one other surface. For example, the length of the first surface 110 can 

be at least twice as long as at least one of the second surface 120, the third surface 130, and the fourth surface 

140. In one or more embodiments, the length of at least one surface 110, 120, 130, or 140 can be at least 

twice as long as the length of at least two other surfaces. For example, the length of the first surface 110 can 

be at least twice as long as at least two of the second surface 120, the third surface 130, and the fourth 

surface 140. In one or more embodiments, the length of at least one surface 110, 120, 130, or 140 can be at 

least twice as long as the length of at least three other surfaces. For example, the length of the first surface 

110 can be at least twice as long as the second surface 120, the third surface 130, and the fourth surface 140. 

[0060] In one or more embodiments, the length of at least one surface 110, 120, 130, or 140 can be at least 

three times as long as the length of at least one other surface. For example, the length of the first surface 110 

can be at least three times as long as at least one of the second surface 120, the third surface 130, and the 

fourth surface 140. In one or more embodiments, the length of at least one surface 110, 120, 13 0, or 140 can 

be at least three times as long as the length of at least two other surface. For example, the length of the first 

surface 110 can be at least three times as long as at least two of the second surface 120, the third surface 130, 

and the fourth surface 140. In one or more embodiments, the length of at least one surface 110, 120, 130, or 

140 can be at least tln·ee times as long as the length of at least three other surfaces. For example, the length 

of the first surface 110 can be at least three times as long as the second surface 120, the third surface 130, 

and the fourth surface 140. In one or more embodiments, at least two surfaces 110, 120, 130, and/or 140 can 

have substantially the same length. For example, the first surface 110 and the second surface 120 can have 

substantially the same length. 

(00611 In one or more embodiments, the length of at least one surface 110, 120, 130, or 140 can be about 

1.1, about 1.3, about 1.5, about 1.7, about 2, about 2.1 about 2.2, about 2.3, about 2.4, about 2.5, about 2.6, 

about 2.7, about 2.8, about 2.9, about 3, about 3.1, about 3.2, about 3.3, about 3.4, or about 3.5 times as long 

as the length of at least one other surface. In one or more embodiments, the length of at least one surface 

110, 120, 130, or 140 can be about 1.1, about 1.3, about 1.5, about 1.7, about 2, about 2.1 about 2.2, about 

2.3, about 2.4, about 2.5, about 2.6, about 2.7, about 2.8, about 2.9, about 3, about 3.1, about 3.2, about 3.3, 
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about 3 .4, or about 3.5 times as long as the length of at least two other surfaces. In one or more 

embodiments, the length of at least one surface 110, 120, 130, or 140 can be about 1.1, about 1.3, about 1.5, 

about 1.7, about 2, about 2.1 about 2.2, about 2.3, about 2.4, about 2.5, about 2.6, about 2.7, about 2.8, about 

2.9, about 3, about 3.1, about 3.2, about 3.3, about 3.4, or about 3.5 times as long as the length of at least 

three other surfaces. 

l 0062] In one or more embodiments, a ratio of the distance or length between the narrowest portion or point 

of closest approach between any two surfaces bounding a given support arm to the narrowest portion or point 

of closest approach between the first surface 110 and the second surface 120 can be the same or different. 

The distance or length between the point of closest approach between any two surfaces that bound a given 

support arm can be referred to as a "minimum support arm thickness." The distance or length between the 

point of closest approach between the first surface 110 and the second surface 120 can be referred to as a 

"minimum saddle thickness." A ratio between the minimum saddle thickness and any given support arm's 

minimum support arm thickness can range from a low of about 1:10, about 1:5, or about 1:2 to a high of 

about 2:1, about 5:1, or about 10:1. For example, the ratio between the minimum saddle thickness and any 

given support arm's minimum support arm thickness can be about 1:1, about 1:1.25, about 1:1.5, about 

1:1.75, about 1:2, about 1:2.25, about 1:2.5, about 1:2.75, or about 1:3. The ratio between the minimum 

saddle thickness and any two support arm's minimum support arm thickness can be the same or different 

from one another. 

[0063] The contact surfaces 145, 144, 165, 175 can be disposed on a distal end ofthe support arms 181, 

182, 183, 184, respectively. In one or more embodiments, the contact surfaces 145, 155, 165, 175 can be flat 

or substantially flat. The contact surfaces 145, 155, 165, 175 can have a surface roughness or surface 

variation of less than about 2 mm, less than about 1 mm, less than about 0.5 mm, or less than about O.l mm 

or less. Each contact surface 145, 155, 165, 175 can include one or more surface modifications (not shown) 

disposed thereon to facilitate or improve contact therebetween when two or more bodies 100 are positioned 

or otherwise located proximate one another. Illustrative surface modifications can include, but are not 

limited to, one or more dimples, protrusions, projections, protuberances, ridges, pins, rods, depressions, 

grooves, holes, notches, recesses, or any other surface variation or modification, either alone or in any 

combination. Any surface modification or combination of surface modifications can be disposed about a 

portion or all of at least one of the one or more contact surfaces 145, 155, 165, 175. 

[0064] Complementary surface modifications can be disposed on corresponding contact surfaces 145, 155, 

165, 175. For example, one or more surface receiving modifications can be disposed on the third contact 

surface 165 and the fourth contact surface 175 that can receive a surface modification disposed on the second 

contact surface 155 and the first contact surface 145, respectively. For example a pin, rod, or other 

projection can be disposed on and extend from the first contact surface 145 and a surface receiving 

modification, such as a hole, can be disposed on and extend into fourth contact surface 175 for receiving the 

pin, rod, or other projection. 
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[0065] One can recognize that at least two similar bodies 100 would be required in order to dispose a 

projection extending from the first contact surface 145 within a complimentary receiving modification 

disposed on the fourth contact surface 175. Two bodies 100, similarly constructed, having a projection 

disposed on the first contact surface 145, and a receiving hole within the fourth contact surface 175, can be 

arranged such that the projection extending from the first contact surface 145 of a first body 100 can be 

disposed within the receiving hole disposed within the fourth contact surface 175 of a second body 100. In 

another embodiment, two bodies 100, similarly constructed, having holes disposed on the first contact 

surface 145 and the fourth contact surface 175, can be arranged such that a rod, dowel, or other suitable 

member can be disposed within the hole on the first contact surface 145 of a first body 100 and within the 

hole disposed on the fourth contact surface 17 5 of a second body 100. 

[0066] Another surface modification can include a convex surface alteration, for example a ridge, disposed 

on the first contact surface 145 and the third contact surface 165. A complementary concave surface 

alteration, for example a groove, can be disposed on the second contact surface 155 and the fourth contact 

surface 175. The ridge can correspond or otherwise closely match the groove such that the ridge can be 

disposed within the groove. For example, two bodies 100 similarly constructed can be arranged such that a 

ridge disposed on the second contact surface 155 of a first body 100 can be disposed within a corresponding 

receiving groove disposed on the third contact surface 165 of a second body 100. The surface modifications 

can at least partially align and/or secure the first and second bodies 100 when properly positioned and 

connected together. 

[0067] One or more holes, apertures, or other openings 180 can be disposed through the body 100. As 

depicted in Figures 1 and 2, a first hole 180 is disposed toward the first contact surface 145 between the first 

surface 110 and the third surface 130, a second hole 180 is disposed toward the second contact surface 155 

between the first surface 110 and the fourth surface 140, a third hole 180 is disposed toward the third contact 

surface 165 between the third surface 130 and the second surface 120, and a fourth hole 180 is disposed 

toward the fourth contact surface 17 5 between the fourth surface 140 and the second surface 120. 

[0068] The first, second, third, and/or fourth holes 180 can be smooth, having a diameter or cross-sectional 

area greater than a fastener that can be disposed therethrough. Suitable fasteners can include, but are not 

limited to bolts and nuts, rivets, cotter pins, male/female connecting devices, threaded rods, and the like. 

One or more of the holes 180 can include suitable surface modifications about at least a portion of the inner 

wall of the hole(s) capable of receiving a fastener. For example, at least a portion of the inner walls of the 

holes 180 can be threaded to receive a threaded fastener, such as a bolt or screw. 

[0069] The one or more holes 180 can have any suitable geometrical shape. For example, the one or more 

holes 180 can be circular, triangular, square, rectangular, oval, elliptical, or any other shape. One or more of 

the one or more holes 180 can have a constant or variable internal cross-sectional area. In at least one 

specific embodiment, the one or more holes 180 can be a circular aperture having a constant cross-sectional 

area. In at least one specific embodiment, the one or more holes 180 can be a triangular hole having a 
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constant cross-sectional area. In at least one other specific embodiment, the one or more holes 180 can be a 

triangular hole having rounded comers. 

[0070] The body 100 can be made of any suitable material. The body 100 can be made of a metal, metal 

alloy, non-metallic materials, or combinations thereof. Suitable metals and metal alloys can include, but are 

not limited to steel, carbon steel, steel alloys, stainless steel, stainless steel alloys, aluminum, aluminum 

alloys, nickel, nickel based alloys, bronze, brass, non-ferrous metals, non-ferrous metal alloys, or 

combinations thereof. The body 100 can be made using a non-metallic material or combination of non­

metallic materials. Suitable non-metallic materials can include, but are not limited to carbon fiber, epoxies, 

fiberglass, polypropylene, polyethylene, urethane, ethylene propylene diene monomer ("EPDM"), 

polyurethane, blends thereof, reinforced polymers, or other polymeric materials with suitable mechanical 

properties. The body 100 can be fanned using one or more molding processes including, but not limited to, 

pultrusion, vacuum assisted resin transfer molding ("V ARTM"), vacuum infusion molding, random glass 

cast and/or compression molding, or any combination thereof. 

[0071] The body 1 00 can include one or more non-metallic materials disposed at any location on or about 

the body 100. A body 100 made from one or more metals, metal alloys, and/or non-metallic materials can 

include one or more non-metallic materials disposed on or about the contact surfaces 145, 155, 165, and/or 

175. One or more non-metallic materials can be disposed on the first surface 110, the second surface 120, 

the third surface 130, and/or the fourth surface 140. One or more non-metallic materials can be disposed on 

the first contact surface 145, the second contact surface 155, the third contact surface 165, and/or the fourth 

contact surface 1 7 5. 

[0072] The body 100 can be at least partially coated with one or more non-metallic materials. For example, 

a body 100 made from one or more metals, metal alloys, and/or non-metallic materials can include one or 

more non-metallic coatings disposed on or about any portion of the body 100. The non-metallic coating can 

be disposed on the first contact surface 145, the second contact surface 155, the third contact surface 165, 

and/or the fourth contact surface 175. The non-metallic coating can be disposed on the first surface 110, the 

second surface 120, the third surface 130, and/or the fourth surface 140. The non-metallic coating can be 

disposed on a front or first side of the body and/or a back or second side of the body 100. 

[0073] The body 100 can have any suitable thickness. The body 100 can have a thickness, measured from a 

first or front side to a second or rear side ranging from a low of about 0.5 em, about 1 em, about 2 em, or 

about 3 em to a high of about 10 em, about 20 em, about 30 em, about 35 em, or about 40 em or more. In at 

least one specific embodiment, the body 100 can have a thickness of about 2.5 em, about 7.5 em, about 15 

em, about 30 em, or about 38 em or more. ln one or more embodiments, the thickness of the body 100 can 

vary. For example, the body 100 can taper from a first end (e.g. contact surfaces 165, 175) to a second end 

(e.g. contact surfaces 145, 155) to provide a thicker body 100 having a thicker first end than the second end. 

The front side and/or the rear side can include one or more similar surface modifications as discussed and 

described above in regard to the contact surfaces. 
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[0074] The body 100 can include one or more inserts (not shown). Each insert can be metal, non-metallic, 

or a combination thereof. Each insert can also be metallic and partially or completely coated in a non­

metallic materiaL Suitable methods for applying a coating can include, but are not limited to, dip coating, 

injection molding, random glass cast and/or compression molding, transfer molding, insert molding, flow 

coating, dip-spin coating, curtain coating, air knife coating, spraying, fluidized bed dip coating, and any 

combinations thereof. In one or more embodiments, similar to the one or more inserts that can be partially or 

completely coated in a non-metallic material, the body 100 can be at least partially encapsulated in a non­

metallic material. For example, the contact surfaces 145, 155, 165, 175 and/or the surfaces 110, 120, 130, 

140 can be at least partially coated with a non-metallic coating. 

roo75] Coating an insert with a non-metallic material and/or the body 100 can provide a body 100 that can 

be rigid and also resistant to environmental effects, such as rust and corrosion. The coating can include one 

or more antifouling agents, which can reduce or prevent biological growth on the body 100. The coating can 

also include one or more agents to reduce or prevent galvanic corrosion between two metal or metal­

containing bodies l 00 in contact with one another. The coating can provide desirable electrostatic properties, 

such as an increase or decrease in conductivity. The coating can provide a surface or spacer capable of at 

least partially absorbing or otherwise accommodating dimensional tolerance differences, e.g. size variations 

of one or more elongated members supported via one or more bodies 100, as discussed and described below. 

In one or more embodiments, coating the body 100, and in particular the contact surfaces 145, 155, 165, 175 

can improve the contact or connection between two bodies 100. For example, the tendency for two bodies 

100 connected or otherwise positioned together to slip or move can be reduced by applying a coating having 

pliable, slip resistant, and/or adhesive properties. In another example, two bodies I 00 that may be connected 

or otherwise positioned together could have dimensional variations, such as height, width, and/or thickness, 

which can be accounted for by one or more coatings. In one or more embodiments, the coating can be or 

include an adhesive. As such, bodies 100 having an adhesive coating disposed at least partially thereon can 

be attached together to provide a plurality of connected bodies 100. In one or more embodiments, the insert 

and/or the body 100 can be rigid and exhibit any one or more of the properties or characteristics that can be 

provided by one or more coatings. 

[0076] In one or more embodiments, a conductive member, e.g. a conductive disc, film, plate, insert, or 

foil, can be disposed on or about any surface of the body 100. In addition to being conductive, the 

conductive member can be corrosion resistant, resistant to biological growth, account for dimensional 

changes between two bodies 100 that may be connected or otherwise positioned together, or the like. For 

example, a conductive member can be disposed on or about a front side and/or a rear side of the body 100. 

In another example, a conductive member can be disposed on or about the first surface 110, the second 

surface 120, the third surface 130, the fourth surface 140, the first contact surface 145, the second contact 

surface 155, the third contact surface 165, and/or the fourth contact surface 175. In at least one embodiment, 
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any one or more surfaces or sides of the body 100 can include an electrical connector or connection to 

ground. 

[0077] Figure 3 depicts a partial schematic view of a plurality of illustrative bodies 302, 304, 305, 306, 307, 

308, 309, 310 supporting a plurality of elongated members 315 within a plurality of openings 330, according 

to one or more embodiments. Illustrative elongated members 315 can include, but are not limited to, tubular 

members, pipes, pipelines, conduits, cables, communication lines, electrical lines, open channels, ducts, 

poles, cylinders, rods, or the like. One or more bodies (eight are shown, 302, 304, 305, 306, 307, 308, 309, 

31 0) can be disposed about a plurality of elongated members 315. The bodies 302, 304, 305, 306, 307, 308, 

309, 310 can be similar to the body 100, discussed and described above with reference to Figures 1 and 2, 

and/or the body 1300, discussed and described below with reference to Figures 13 and 14. 

f0078] The bodies 302, 304, 305, 306, 307, 308, 309, 310 can provide a network or support system of 

bodies for supporting a plurality of elongated members 315. The bodies 302, 304, 305, 306, 307, 308, 309, 

31 0 can be arranged, stacked, located, oriented, or otherwise positioned with respect to one another such that 

one or more openings 330 are formed between and/or about the support bodies. In one or more 

embodiments, at least four bodies or support members can be arranged or located with respect to one another 

such that an opening can be formed therebetween. For example, bodies 304, 306, 307, and 308 can be 

arranged or located with respect to one another such that an opening 330 is fanned therebetween. The 

opening 330 can be formed or bounded by the first side 110 of body 308, the second side 120 of body 304, 

the third side of body 306, and the fourth side 140 of body 307. 

10079] The bodies 302, 304, 305, 306, 307, 308, 309, 310 can provide support for the plurality of elongated 

members 315 with the first surface 110 adapted to contact and support an adjacent elongated member 315 

and the second surface 120, the third surface 130, and/or the fourth surface 140 adapted to contact an 

adjacent elongated member 315, not contact an adjacent elongated member 315, or both contact and not 

contact an adjacent elongated member along a portion of the surfaces thereof. The second contact surface 

155 and/or the third contact surface 165 and/or the fourth contact surface 175 (see Figures 1 and 2) can 

contact adjacent bodies, thereby forming a gap 320 between the second surface 120 and the elongated 

member 315. In one or more embodiments, the gap 320 can extend from a point where the elongated 

member 315 contacts the first surface 110 all the way around the elongated member 315. As such, the 

elongated member can contact a body only at a single point or position on the first surface 110. 

f0080j An elongated member 315 can contact and be supported by the first surface 110 about a center 

position ofthe first surface 110 as measured from the edge 147 to the edge 157. The elongated member 315 

can contact and be supported by the first surface 110 only about the center position of the first surface 110. 

The elongated member 315 can contact and be supported by the first surface 110 ranging from the center 

position of the first surface 110 for any distance or length, which can be the same or different, toward the 

edge 147 and edge 157. 
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[0081] The second surface 120 of a body can be disposed about an elongated member 315, such that neither 

the second surface 120 nor the third contact surface 165 and fourth contact surface 175 contact the elongated 

member 315, as illustrated. The second surface 120 of a body can have a radius of curvature, elliptical 

curvature, parabolic curvature, or any other curvature that is greater than the elongated member 315, thereby 

forming the gap 320 between the second surface 120 and the elongated member 315. The gap 320 can 

provide sufficient clearance to accommodate a weld seam or weld bead 325 of the elongated member 315. 

The gap 320 between the second surface 120 and the elongated member 315 can prevent the transfer of at 

least a portion of any vertical and/or lateral forces and/or loads exerted on body 306 from body 304, body 

305, and/or the elongated member 315 above body 306 from being directed on or to the elongated member 

315 disposed beneath the gap 320 below body 306. The body 302 can accommodate f1exing ofthe body 302 

and at the same time maintain the gap 320. 

[0082] Although not shown, the second surface 120 of bodies 302, 304, 305, 306, 307, 308, 309, 310 can 

include a notch, recess, groove, or other indentation about the center of the second surface 120 as measured 

from edge 167 to edge 177 (see Figures 1 and 2). The indentation about the center of the second surface 120 

can extend a sufficient distance from the center of the second surface 120 toward edge 167 and edge 177 to 

account for variations in the position of the weld seam 325. A second surface 120 that includes an 

indentation about a center portion of the second surface 120 can permit the second surface 120 to have the 

same radius of curvature as the elongated member 315 disposed therein, but can also provide a space for the 

weld bead 325. Any or all of the surfaces, i.e. the first surface 110, the second surface 120, the third surface 

130, and/or the fourth surface 140 can include a notch, recess, groove, or other indentation disposed thereon. 

[0083] In one or more embodiments, at least four bodies can be arranged adjacent one another such that an 

opening 330 is formed therebetween and one or more elongated members 315 can be disposed within the 

opening. For example, a first body 306, a second body 308, a third body 309, and a fourth body 310 can be 

arranged with respect to one another such that an opening is fom1ed therebetween and a first elongated 

member 315 can be disposed within the opening. The third contact surface 165 of body 3 06 and the second 

contact surface 155 of body 308 can be in contact with one another. The fourth contact surface 175 of body 

306 and the first contact surface 145 of body 309 can be in contact with one another. The fourth contact 

surface 175 of body 308 and the first contact surface 145 of body 310 can be in contact with one another. 

The third contact surface 165 ofbody 309 and the second contact surface 155 of body 310 can be in contact 

with one another. The bodies 306, 308, 309, 310, arranged in this manner, can provide an opening that can 

be bounded by the second surface 120 of the first body 306, the first surface 110 of the fourth body 310, the 

third surface 130 of the third body 309, and the fourth surface 140 of the second body 308. In one or more 

embodiments, an elongated member of first elongated member 315 can be disposed within the opening 

formed by the arranged or located bodies 306, 308, 309, 310. The first elongated member 315 can be 

supported by the bodies 306, 308, 309, and/or 310. Also, with the bodies 306, 308, 309, 310 arranged in this 

manner, at least a portion of any vertical and/or lateral forces and/or loads exerted on the first body 306 can 
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be transferred to the second body 308 and the third body 309. At least a portion of any vertical and/or lateral 

forces and/or loads exerted on bodies 308 and 309 can be transferred to the fourth body 310. This transfer of 

vertical and/or lateral forces and/or loads can continue to be transferred to adjacently disposed bodies (not 

shown) thereby distributing the weight and other forces exerted from the elongated members 315 and/or the 

environment throughout the bodies. 

(0084] In one or more embodiments, at least three other bodies or support members can be arranged or 

located about the at least four bodies 306, 308, 309, 310 such that a second opening is formed between the at 

least three other bodies. For example, a fifth body 304, a sixth body 305, and a seventh body 302 can be 

arranged or located with respect to the other four bodies 306, 308, 309, 310 to provide the second opening. 

The fourth contact surface 17 5 of the fifth body 3 04 and the first contact surface 145 of the first body 3 06 

can be in contact with one another. The fourth contact surface 175 of the sixth body 305 and the second 

contact surface 155 of the first body 306 can be in contact with one another. The third contact surface of the 

seventh body 302 and the second contact surface of the fifth body 304 can be in contact with one another. 

The fourth contact surface 175 of the seventh body 302 and the first contact surface ofthe sixth body 305 can 

be in contact with one another. The bodies 304, 305, 302, arranged in this manner with respect to the first 

four bodies 306, 308, 309, 310, can provide a second opening that can be bounded by the second surface 120 

of the seventh body 302, the first surface 110 of the first body 306, the third surface 130 of the sixth body 

305, and the fourth surface 140 of the fifth body 304. In one or more embodiments, an elongated member or 

second elongated member 315 can be disposed within the second opening formed by the arranged or located 

bodies 302, 304, 305, 306. The second elongated member 315 can be supported by the bodies 302, 304, 305, 

306, 308, 309, and/or 310. Also, with the bodies 302, 304, 305, 306, 307, 308, 309, 310 arranged in this 

manner, at least a portion of any vertical and/or lateral forces and/or loads exerted on the bodies 302, 304, 

305, 306, 308, 309, 310 can be transferred through the bodies to other bodies (not shown). 

(0085] As shown, the first and second elongated members 315 can be vertically supported with respect to 

one another. The second elongated member 315 can be disposed or located above the first elongated 

member 315. As such, the weight of the second elongated member 315 and the bodies 302, 304, and 304 

that can also disposed above the first elongated member 315 can be transferred through the other bodies 306, 

308, 309, 310. Transferring the weight ofthe second elongated member 315 and the bodies 302, 304, 306 to 

the other bodies 306, 308,309, 310 can reduce or avoid any weight or other forces being transferred to the 

first elongated member 315. As such, the weight and other forces that can be exerted by the second 

elongated member 315 and bodies 302, 304, 305 that can be above the first elongated member 315 can be 

transferred to the bodes 306, 308, 309, 310 and not to the first elongated member. 

[0086] The plurality of bodies 306, 308, 309, 310 disposed about the elongated member 315 can completely 

encircle the outer circumference or perimeter ofthe elongated member 315. In one or more embodiments, a 

portion of the plurality of bodies 302, 304, 305, 306, 307, 308, 309, 310 disposed about the elongated 

members 315 can completely encircle, partially encircle, or a combination of completely encircling the outer 
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circumference or perimeter of some elongated members 315 and partially encircling the outer circumference 

or perimeter of other elongated members 315. In one or more embodiments, the first surface 110 of the body 

310 can traverse about 20% to about 40% of the circumference of the elongated member 315. In one or more 

embodiments, the third surface 130 of the body 309 can traverse about 10% to about 20% of the 

circumference of the elongated member 315. In one or more embodiments, the fourth surface 140 of the 

body 308 can traverse about 10% to about 20% of the circumference ofthe elongated member 315. In one or 

more embodiments, the second surface of the body 306 can traverse about 20% to about 40% of the 

circumference of the elongated member 315. 

[0087] In the event the elongated members 315, for example tubular members, have dimensional variations, 

those dimensional variations of the elongated members 315 can be accommodated by the bodies 302, 304, 

305, 306, 307, 308, 309, 310. Since elongated members 315 such as tubular members can typically be rolled 

from sheets and welded, the resulting tubular members typica11y have inconsistencies in one or more 

dimensions. Common inconsistencies can include out of roundness ("OOR"), outer diameter variance 

("ODV"), and weld height ("WH"). An additional variance that can be accounted for can be flexing of the 

body when an elongated member 315 is disposed on one or more bodies. As such, a flex allowance ("FA") 

can be accounted for in designing the bodies. Another variation that can be accounted for in the bodies can 

be a radial expansion/contraction of the one or more elongated members 315 supported by one or more 

bodies. Another variation that can be accounted for can be the thickness of one or more coatings that may be 

applied to a body, for example about the first surface 110, the second surface 120, the third surface 130, 

and/or the fourth surface 140. Yet another variation that can be accounted for can be dimensional changes, 

e.g. expansion and/or contraction, of the body due to temperature and pressure, for example. 

l0088] As used herein, the terms "out of roundness," and "OOR" refer to an elongated member, for example 

a pipe, that is not perfectly round, i.e. not perfectly circular. The OOR can range from a low of about +/-

0.1 %, +/- 0.2%, or about+/- 0.3% to a high of about +/- 0.5%, about+/- 1%, about +/- 2% or more of the 

outer diameter of the elongated member. As used herein, the terms "outer diameter variance," and "ODV" 

refer to the potential variation in diameter of the elongated member. The ODV can range from a low of 

about+/- 0.001%, about+/- 0.005%, about+/- 0.01 %, or about+/- about 0.05% to a high of about+/- 0.2%, 

about +/- 0.3%, about +/- 0.4%, or about +/- 0.5% of the outer diameter of the elongated member. For 

example, variation in diameter or ODV of an elongated member that has a nominal outer diameter of about 

106.7 em can vary from about -2.4 mm to about 1.6 mm (about- 0.2% to about+ 0.15%). 

[00891 As used herein, the terms "weld height,'' and "WH" refer to the distance the weld seam or weld bead 

325 can extend from the outer wall of the elongated member 315. The height of the weld bead 325 can range 

from a low of about 0 mm, about l mm, or about 2 mm to a high of a about 3 mm, about 4 mm, about 5 mm, 

or more. For example, an elongated member 315 having a nominal outer diameter of about 106.7 em formed 

by welding a rolled square or rectangular sheet of metal along a seam provided where the two ends of the 

sheet meet can extend from the surface of the outer wall by about 3.2 mm or more. 
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[0090] As shown, each body can include two holes 180 disposed along the longitudinal center axis. In one 

or more embodiments, each body can include any number of holes 180. For example, each body can include 

one hole 180, two holes 180, three holes 180, four holes 180, five holes 180, six holes 180, or more. The 

holes 180 can be disposed through the bodies to provide a passage therethrough that can accommodate a 

connecting rod, as will be discussed and described below with reference to Figure 8A and 8B. In at least one 

embodiment, the bodies 302, 304, 305, 306, 307, 308, 309, 310 can include no holes 180. In at least one 

other embodiment, the bodies 302, 304, 305, 306, 307, 308, 309, 310 can be glued together using an 

adhesive. 

[00911 In one or more embodiments, a conductive disc, film, plate, insert, foil, or the like, can be disposed 

between any one or more sets to contact surfaces. For example, a conductive disc can be disposed between 

the third contact surface 165 ofbody 306 and the second contact surface 155 of body 308, the fourth contact 

surface 175 of body 308 and the first contact surface 145 of body 310, or both. In one or more embodiments, 

every pair of contact surfaces, e.g. 165/155, 175/145 have a conductive disc, insert, plate, or the like disposed 

therebetween. 

[0092] Figure 4 depicts an isometric partial view of a plurality of illustrative bodies 400 positioned together 

using illustrative connecting members 405, according to one or more embodiments. The bodies 400 can be 

similar to the bodies discussed and described above with reference to Figures 1 to 3. In one or more 

embodiments, two adjacent bodies 400 can be connected together using one or more connecting members 

405. One or more connecting members 405 can be disposed about the connections or contact areas between 

the contact surfaces of a first body 400 and a second body 400. For example, a linking member 405 can be 

disposed about both sides of a first body 400 and a second body 400, such that the linking member 405 spans 

the contact area between the fourth contact surface 175 of the first body 400 and the first contact surface 145 

of the second body 400. In another example a linking member 405 can be disposed about both sides of the 

second body 400 and a third body 400, such that the linking members 405 span the contact area between the 

third contact surface 165 ofthe second body and the second contact surface 155 of the third body 400. 

f0093] In one or more embodiments, screws, bolts and nuts, rivets, pins, male/female connecting devices, 

and the like can be disposed through the holes in the connecting members and the bodies 400 thereby 

securing the connecting member 405 about a first body 400 and a second body 400. As shown, each 

connecting member 405 has two holes disposed therethrough that correspond to and at least partially aligned 

with the two holes disposed through two adjacent bodies 400, for example the fourth hole 180 (disposed 

toward the fourth contact surface 175 between the fourth surface 140 and the second surface 120) and the 

first hole 180 (disposed toward the first contact surface 145 between the first surface 110 and the third 

surface 130), see Figures 1 and 2. Disposed through the aligned holes of the connecting member 405 and the 

adjacent bodies 400 are bolts 420 that have a nut disposed on the other side (not shown) to provide a secured 

connecting member 405 about two adjacent bodies 400. Although not shown, a connecting member 405 can 
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be permanently secured to two adjacent bodies 400 by welding, adhesives, or any other suitable securing 

means. 

[00941 The connecting member 405 can be made of any suitable material. The connecting member 405 can 

be made of a metal, metal alloy, non-metallic materials, or combinations thereof. Suitable metals, metal 

alloys, and non-metallic materials can include or be similar to those discussed and described above with 

reference to body 100. The connecting member 405 can be made using a non-metallic material or 

combination of non-metallic materials. The connecting member 405 can be fanned using one or more 

molding processes including, but not limited to, pultrusion, V ARTM, vacuum infusion molding, random 

glass cast and/or compression molding, or any combination thereof. 

[0095] The connecting member 405 can include one or more inserts, metal, non-metallic, or a combination 

thereof, partially or completely encapsulated in a non-metallic material such as those discussed herein. The 

coating that can be disposed at least partially about the com1ecting member 405 can be similar to the coating 

that can be disposed about the body 100 and/or inserts disposed within bodies 100, discussed and described 

above. 

f0096l Figure 5 depicts an isometric partial view of a plurality of illustrative bodies positioned together 

using illustrative connecting members 405, 515, according to one or more embodiments. Bodies 500 and 

505 can be similar to the bodies discussed and described above with reference to Figures 1-4. One or more 

bodies 500 having a first thickness can be positioned adjacent to one or more bodies 505 having a second 

thickness. The second thickness can be greater than the first thickness. A spacer 510 can be disposed 

between the connecting member 405 and the thim1er body 500. The spacer 510 can occupy at least a portion 

of the gap between the connecting member 405 and the body 500. 

[0097] The connecting member 405 and the spacer 510 can be integrated to provide an integrated 

connecting member 515 that includes the spacer 510 integrated therewith. This can reduce the number of 

parts required to secure the bodies 500, 505 together. The integrated connecting member 515 can also 

provide a more rigid and effective connection between the thinner body 500 and the thicker body 505. An 

integrated connecting member 515 can have a first thickness about a first portion and a second thickness 

about a second portion of the integrated connecting member 515. The first portion can be about half the 

length of the integrated connecting member 515 and the second portion can be the second half of the length 

of the integrated connecting member 515. The first portion can be a first thickness and the second portion 

can be a second thickness that includes the first thickness plus about one-half the difference in thickness 

between the thinner body 500 and the thicker body 505. In another example, the first portion can be a first 

thickness and the second portion can be a second thickness, that includes the first thickness plus about the 

thickness of the difference between the thinner body 500 and the thicker body 505. 

[0098] The spacer 510 and/or connecting member 515 can be made of any suitable material. The spacer 

510 and/or connecting member 515 can be made of a metal, metal alloy, and/or non-metallic materials. 

Suitable metals, metal alloys, and non-metallic materials can include or be similar to those discussed and 
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described above with reference to body 100. The spacer 510 and/or connecting member 515 can be formed 

using one or more molding processes including, but not limited to pultrusion, V ARTM, vacuum infusion 

molding; random glass cast and/or compression molding, or any combination thereof. 

l0099] The spacer 510 and connecting member 515 can have any suitable thickness. For example, the 

spacer 510 and/or the connecting member 515 can have a thickness, measured from a first or front side to a 

second or rear side, ranging from a low of about 2 mm, about 3 mm, or about 5 mm to a high of about 10 

mm, about 25 mm, about 50 mm, about 75 mm, about 100 mm, or more. In one or more embodiments, the 

connecting member 515 can be about 5%, about 20%, about 40%, about 50%, about 60%, about 80%, about 

90%, about 95%, or about 100% as thick as the difference between the thickness of the two bodies 500, 505 

that are being secured together. 

[00100] The spacer 510 and connecting member 515 can have any suitable thickness. For example, the 

spacer 510 and/or the connecting member 515 can have a thickness, measured from a first or front side to a 

second or rear side, ranging from a low of about 2 mm, about 3 mm, or about 5 mm to a high of about 10 

mm, about 25 mm, about 50 mm, about 75 mm, about 100 mm, or more. In an embodiment, the connecting 

member 515 can be about 5%, about 10%, about 15%, about 20%, about 25%, about 30%, about 35%, about 

40%, about 45%, or about 50% as thick as the thicker body 505, of the two bodies 500, 505 being secured 

together. In another embodiment, the connecting member 515 can be about as thick as the thicker body 505, 

of the two bodies 500, 505 being secured together. 

[00101] The spacer 510 and/or connecting member 515 can include one or more inserts, metal, non-metal, 

or a combination thereof, partially or completely encapsulated in a non-metallic material such as those 

discussed herein. The non-metallic material can be coated on the one or more inserts to provide the spacer 

510 and/or connecting member and 515 using any suitable method. Suitable coating methods can be similar 

to those discussed herein. 

[001 02] Figure 6 depicts an isometric view of an illustrative shipboard pipe storage system 600 using a 

plurality of bodies 100, according to one or more embodiments. The one or more elongated members 315 

can be one or more ferrous or non-ferrous pipe sections. The one or more elongated members 315 can be 

fabricated using one or more materials suitable for use in high pressure service, for example at a pressure of 

about 3.5 MPa or more, about 7 MPa, or more, about 14 MPa or more, about 20 MPa or more, or about 27 

MPa or more. The one or more elongated members 315 can be fabricated using one or more materials 

suitable for use in low and/or high temperature service, for example at a temperature of about 300°C or less, 

about 150°C or less, about 100° or less, about 50°C or less, about ooc or less, about -50°C or less, about -

75°C or less, about -100°C or less, about -130°C or less, or about -150°C or less. In one or more specific 

embodiments, the one or more elongated members 315 can be made from one or more materials suitable for 

use in cryogenic or near-cryogenic service, at temperatures of less than about -1 00°C and at pressures greater 

than about 3.5 MPa. 
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[00103] In one or more embodiments, the one or more elongated members 315 can be circular and the outer 

diameter of the one or more elongated members 315 can range from a low of about 4 em, about 1 0 em, about 

20 ern, about 30 em, about 40 em, or about 50 em to a high of about 120 em, about 140 em, about 160 em, 

about 180 em, or more. The length of each elongated member 315 can range from a low of about 0.3 m, 

about 1 m, about 1.5 m, about 3 m, 6 m, or about 12 m to a high of about 20 m, about 40 m, about 80 m, 

about 120m, about 160m, about 200m, or more. 

[00104] A plurality of bodies 100 (e.g., Figures 1 and 2) can be disposed about at least a portion of the length 

of one or more elongated members 315 to provide a support system for the elongated members 315. One or 

more bodies 100 can be disposed about the length of the elongated members 315 in periodically spaced 

intervals, randomly spaced intervals, or a combination thereof. For example, one or more bodies 100 can be 

disposed about the length of two or more elongated members every 0.1 m, 1m, every 2m, every 5 m, every 

8 m, every 10 m, or more. One or more bodies 100 can be disposed about the length of two or more 

elongated members 315 in an alternating pattern of spacing. For example, one or more bodies 100 can be 

disposed about the length of two or more elongated members 315, beginning at a first end of the elongated 

members 315 with one or more bodies 1 00 then disposed every 2 m, every 5 m, every 2 m, every 5 m, every 

2m, and so on until the second end of the two or more elongated members 315 is reached. 

[001051 The vertical, lateral, and other forces and/or loads transferred to the bodies 100 can be transferred via 

one or more adjacent bodies 100, similar to the bodies discussed and described above with reference to 

Figure 3, and eventually to the one or more structural frames 620. The one or more structural frames 620 can 

be an external structure adjacent or proximate to the elongated members 315 on one or more sides. The one 

or more structural frames 620 can be disposed about the elongated members 315 on two or more sides. As 

illustrated, the structural frame 620 includes three sides, with the deck 630 of the ship providing support to 

the fourth surface. The frame 620 can include four sides that completely surround the elongated members 

315. All or a portion of an on-deck housing or siding 640 can be attached to the exterior surfaces of the one 

or more structural frames 620. 

[00106] The one or more structural frames 620 can sit on and/or be secured to the deck 630 of a transport 

ship. The one or more structural frames 620 and the bodies 100 can be arranged to support or otherwise hold 

the elongated members 315 in a vertical orientation rather than horizontally along the deck 630. The 

elongated members 315 can be supported within a cargo storage area below a deck of a transport ship, for 

example. Two or more shipboard pipe storage systems 600 can be used. For example, two or more 

shipboard pipe storage systems 600 can be located about the deck 630, within the hull or cargo area of the 

ship below the deck 630, or a combination thereof. 

[001071 Figure 7 A depicts a cross-sectional view of an illustrative support system 700 for supporting a 

plurality of elongated members 315 using a plurality of bodies 703, according to one or more embodiments. 

The bodies 703 can be similar to the bodies discussed and described above with reference to Figures 1-6. 

The elongated members 315 can be disposed within a stmctural frame 620 surrounding the elongated 
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members 315, as discussed and described above with reference to Figure 6. The structural frame 620 can 

include a frrst side 705, a second side 710, a third side 715, and a fourth side 720, which can surround the 

elongated members 315 on four sides as depicted in Figure 7A. The first side 705, second side 710, third 

side 715, and fourth side 720 can be joined together using any suitable fastening means, such as welding, 

bolts and nuts, rivets, and the like. 

[00108] The elongated members 315 can be supported using bodies 703 disposed between adjacent elongated 

members 315. One or more first half supports 725 can be disposed between an elongated member 315 and 

the fourth surface of the frame 620. One or more second half supports 735 can be disposed between an 

elongated member 315 and the first side 705 of the frame 620. One or more lateral or side supports 730 can 

be disposed between an elongated member 315 and a side of the frame 620, for example the second side 710. 

[00109] Referring to Figures 1 and 2, the first half support 725 and the second half support 735 can be a body 

100 cut along a longitudinal axis. The first half support 725 can include the first surface 110, a portion of the 

third surface 130, and a portion of the fourth surface 140. The second half support 735 can include the 

second surface 120 and the remaining pot1ion of the third surface 130 and the fourth surface 140. In one or 

more embodiments, the first half support 725 and/or the second half support 735 can be independently made, 

i.e. not cut from a body 1300. 

[001101 A side support 730 can be a body 100 cut along a latitudinal axis to provide two independent lateral 

supports 730. A side support 730 can be a body 100 cut along two latitudinal axes to provide two side 

supports 730 and the portion of a body 100 disposed between the two latitudinal axes that can be discarded. 

The side support 730 can be a body 100 cut along the latitudinal center axis to provide two identical, 

independent, side supports 730. Using portions of a body 100 can leave holes or spaces 740 disposed along 

the inner perimeter of the frame 620. 

[00111] The frrst half supports 725, the second half supports 735, and the side supports 730 can be made of 

any suitable material. The first half supports 725, the second half supports 735, and the side supports 730 

can be made from the same or similar materials as the body 100, discussed and described above with 

reference to Figures 1 and 2. 

[00112] The first half supports 725, the second half supports 735, and the side supports 730 can be any 

suitable thickness. The first half supports 725, the second half supports 735, and the side supports 730 can 

have a thickness, measured from a ±1rst or front side to a second or rear side, ranging from a low of about 1 

em, about 2 em, or about 3 em to a high of about 15 em, about 25 ern, about 35 em, about 40 em, or about 45 

em or more. Tn at least one specific embodiment, the first half supports 725, the second half supports 730, 

and the side supports 730 can have a thickness of about 7.5 em, about 15 em, about 30 em, about 38 em, or 

more. 

100113] The one or more first half supports 725, second half supports 735, and lateral supports 730 can 

include one or more inse11s, which can be metal or non-metallic, or a combination thereof, partially or 

completely disposed in a non-metallic material such as those discussed herein. The non-metallic material 
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can be coated on the one or more inserts to provide a first half supp01is 725, a second half supports 735, 

and/or a side supports 730 using any suitable method. Suitable coating methods can be similar to those 

discussed herein. 

[00114] The vertical and lateral forces imposed on each body 703 can be transmitted via the interfaces 

between the contact surfaces as discussed and described above with reference to Figures 3 and 6. Eventually, 

the forces transmitted through the bodies 703 can be transmitted or otherwise transferred from the first half 

supports 725, the second half supports 735, and/or the side supports 730. The first half supports 725, second 

half supports 735, and/or side supports 730 can transmit or otherwise transfer all or a portion ofthe forces to 

the one or more structural frames 620. 

[00115] Figure 7B depicts a cross-sectional view of another illustrative support system 701 for supporting a 

plurality of elongated members 315 using one or more bodies 703, according to one or more embodiments. 

The support system 701 can be similar to the support system 700, depicted in Figure 7 A. The support system 

701 can include one or more structural support members 750. The structural support members 750 can be 

disposed between the first side 705 and/or the fourth side 720 of the frame 620 and the elongated members 

315 that are below or above the upper and lower horizontal rows of aligned elongated members 3 I 5 (as 

oriented in Figure 7B). 

[001161 The structural support members 750 can be integral with the first side 705 and/or the fourth side 720 

of the frame 620 or otherwise secured thereto. The structural support members 750 can be welded to the first 

side 705 and/or the fourth side 720. The structural support members 750 can be secured with bolts, bolts and 

nuts, rivets, screws, or any other suitable fastener. The structural support members 750 can "lower" the first 

side 705 and "raise" the fourth side 720 toward the elongated members 315, such that the first half-support 

725 and/or the second half support 735 or a modified first half-support 725 and/or second half support 735, 

can be disposed between the elongated members 315 and the structural support members 750. Although not 

shown, a modification similar to the stmctural support member 750 that can be disposed on the first side 705 

and the fourth side 720 of the frame 620 can be made along the second side 710 and the third side 715 ofthe 

frame 620. 

[00117] As depicted in Figures 7A and 78, the bodies 703 are oriented with their longitudinal axes parallel to 

the first side 705 and the fourth side 720 of the support frame 620 and the elongated members 315 are in 

straight vertical rows with the elongated members 315 staggered in the horizontal direction (relative to the 

first side 705 and the fourth side 720). Although not shown, the bodies 703 can be oriented with their 

longitudinal axes parallel to the second side 710 and third side 715 of the support frame 620. This 

orientation of the bodies 703 can provide elongated members 315 in straight horizontal rows that are 

staggered in the vertical direction (relative to the first side 705 and the fourth side 720). This orientation of 

the bodies 703 can require the radius of curvatures for the first surface 110, the second surface 120, the third 

surface 130 and/or the fourth surface 140 to be varied according to one or more embodiments discussed and 

described above with reference to Figures 1 and 2. Although not shown, the bodies 703 can be oriented with 
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their longitudinal axes non-parallel to the first side 705 and the fourth side 720 of the support frame 620 and 

non-parallel to the second side 710 and the third side 715 of the support frame 620. 

[001181 As depicted in Figures 7 A and 7B, there are an odd number of elongated member 315 columns (5 as 

depicted). Also as illustrated, the first column of e Jon gated members 315 includes an odd number of 

elongated members 315. There can be an even number of elongated member 315 columns and/or an even 

number of elongated members 315 in the first and last columns, and alternating columns therebetween of the 

elongated members 315. An even number of elongated member 315 columns can provide another shaped 

partial-body (not shown) that can be disposed in the corner between the first side 705 and the second side 

710 and the first side 705 and the third side 715. An even number of elongated members 315 in the first and 

last columns of elongated members 315 can also provide another partial-body (not shown) that can be 

disposed in the corner between the fourth side 720 and the second side 710 and the fourth side 720 and the 

third side 715. 

[00119] As shown in Figures 7A and 7B, the gap 320 between the first surface 110, the second surface 120, 

the third surface 130, and/or the fourth surface 140 of the bodies 703 and an elongated member 315 can 

extend about a majority of the elongated member 315. To provide this type of arrangement the first surface 

110, the second surface 120, the third surface 130, and/or the fourth surface 140 can have a radius of 

curvature larger than the radius of the elongated member 315 about which the body 700 is disposed. A 

portion of the third surface 130 and a portion of the fourth surface 140 can have a radius of curvature that 

corresponds to the radius ofthe elongated member 315 and a portion of the third surface 130 and the fourth 

surface 140 can have a radius of curvature that is larger than the radius of the elongated member 315. As 

discussed above, the radius of curvature of the first surface 110, the second surface 120, the third surface 

130, and the fourth surface 140 can be greater than the radius ofthe elongated members 315 to account for 

and to accommodate any dimensional variations. 

[001201 Also shown in Figures 7 A and 7B, are triangular holes 780 disposed through the bodies 700. 

Triangular or other polygonal holes 780 can provide a hole through the bodies 700 that can accept rod or 

other elongated members (not shown) similarly shaped. The polygonal shape of the holes 780 can prevent an 

elongated member disposed therethrough from rotating within the holes 780. 

[001211 Figure 8A depicts an elevation view of an illustrative serpentine pipeline support system 800, 

according to one or more embodiments. Figure 8B depicts an elevation view of another illustrative 

serpentine pipeline support system 801, according to one or more embodiments. The support systems 800, 

801 can include a stmctural support frame 820. The stmctural support frame 820 can be similar to the 

support frame 620 discussed and described above with reference to Figures 6 and 7. A serpentine pipeline 

805 formed from a plurality of elongated members 315 can be supported by bodies 100. 

[00122] Two or more elongated members 315, for example tubular members, can be sequentially connected 

to form a single, continuous, pipeline 805. The elongated members 315 can be connected using 180° bends, 

90° elbows, to form a serpentine pipeline 805 as depicted in Figure SA. The serpentine pipeline 805 can 
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include about 10 or more individual elongated members 315, about 20 or more individual elongated 

members 315, about 50 or more individual elongated members 315, about 100 or more individual elongated 

members 315, about 200 or more individual elongated members 315, about 300 or more individual elongated 

members 315, about 400 or more individual elongated members 315, or about 500 or more individual 

elongated members 315. One or more bodies 100 can be disposed between all or a portion of the elongated 

members 315 forming the serpentine pipeline 805. 

[00123j Any number of bodies 100 can be disposed between adjacent elongated members 315. One or more 

tie-rods 830 and retaining nuts 835 can be used to secure the plurality of bodies 100 between the elongated 

members 315. The one or more tie-rods 830 can penetrate through the one or more bodies 100 via the one or 

more holes 780 disposed on each body 100 (see Figures 1, 2, 7A and 7B). The cross sectional area ofthe one 

or more tie-rods 830 can depend upon the horizontal span or length between the bodies 100, and the overall 

length of the elongated members 315. The one or more tie-rods 830 can have a circular cross section. The 

one or more tie-rods 830 can have a polygonal cross section. The one or more tie rods 830 can have a 

diameter ranging from a low of about 0.3 em, about 0.6 em, about 1 ern, or about 1.25 em to a high of about 

2 ern, about 3 ern, about 4 ern, about 5 em, or more. The one or more tie-rods 830 can be made of a low 

temperature resistant material capable of withstanding cryogenic or near-cryogenic temperatures. 

[00124] One or more nuts 835 or any other fastener can be secured about the ends of the tie-rods 830 

proximate the outer side of a body 100. One or more nuts 835 or other fasteners can be secured about the tie­

rods 830 proximate the inner side of a body 100. The nuts 835 or other fasteners can maintain the one or 

more bodies 100 disposed therebetween in a fixed position. 

[00125] Any number of bodies 100 can be stacked side-to-side or otherwise grouped together. For example, 

two bodies 100 can be stacked side-to-side to provide a body having a thickness of about twice as much as a 

single body 100. In another example, three bodies 100 can be stacked side-to-side to provide a body having 

a thickness about three times as much as a single body l 00. In similar fashion, any number of bodies 100 

can be stacked side-to-side to provide a body having any desired thickness. 

[00126] Any number of bodies 100 can be disposed between adjacent elongated members 315. A different or 

varying number of bodies 100 can also be disposed between adjacent elongated members 315. For example, 

a single body 100 can be disposed between the topmost elongated member 315 and the second topmost 

elongated member 315. The support level or layer formed by stacking three bodies 100 side-to-side can be 

disposed between the second topmost elongated rnem ber 315 and the third topmost elongated member 315. 

The body 100 disposed between the support level or layer having one body 100 and the support level or layer 

having three bodies 100 can have two bodies 100. Therefore, as multiple levels of elongated members 315 

are supported by the bodies l 00 a "stair-step" or "Christmas tree" arrangement containing more bodies 100 

at each level can be provided. The "stair-step" or "Christmas tree" arrangement can increase in the number 

of bodies 100 at each level, every other level, every two levels, every three levels, every four levels, every 

five levels, or more. In other words, each support level does not require increasing the number of bodies 
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100. Two or more levels or rows of bodies 100 can include the same number of bodies 100. Although not 

shown, bodies 100 can be disposed between the uppermost elongated members 315 and can span the entire 

length between the top of the frame 820 to the bottom of the frame 820. 

100127] Figure 9 depicts an elevation view of a plurality of illustrative bodies positioned together using 

illustrative connecting members 405 and/or spacers 510, according to one or more embodiments. As 

discussed and described above with reference to Figure 5, bodies 905, 910, and/or 915 of varying thickness 

can be secured together using connecting members 405 and spacers 510. Also, as mentioned above, the 

connecting members 405 and spaces 510 can be integrated into a single piece or member to provide an 

integrated connecting member 515. The bodies 905,910, and 915 can be similar to the bodies discussed and 

described above with reference to Figures 1-SB. 

[00128] The increase in thickness from the body 905 to the body 910 can provide an arrangement of bodies 

that are capable of supporting greater forces as additional weight is added to the bodies via additional 

elongated members 315 and other bodies (see Figures 3, 6, 7A and 7B, 8A and 8B above). For example, the 

increase in thickness from the body 910 to the body 915 can further provide an arrangement of bodies 

capable of supporting even greater forces. Any thickness of bodies 905, 910, and/or 915 can be used, which 

can depend, at least in part, on the size of the elongated members requiring support, the weight of the 

elongated members requiring support, transportation conditions, such as rocking encountered on a ship or 

bumps encountered on a road during transport are experienced, engineering factors, safety factors, the 

particular fluid contained within the elongated members, and the like. 

[00129] Figure 1 0 depicts an elevation view of an illustrative serpentine pipeline support system 1000, 

according to one or more embodiments. The support system 1000 can include a structural support frame 

820, which can be similar to the support frames 620, 820 discussed and described above with reference to 

Figures 6-SB. The support system 1000 can include a plurality of bodies 905, 910, 915, connecting members 

405, fastening members (bolts 420 and nuts 525 as shown), and spacers 510. A serpentine pipeline 805 

formed from a plurality of elongated members 315 can be supported by bodies 905, 910, and/or 915. As 

shown, body 905 is thinner than body 910, which is thinner than body 915. 

t00130] The bodies 905, 910, and 915 can be used to support the serpentine pipeline 805. In order to support 

more weight as more elongated members 315 are supported, the thickness of the bodies 905, 910, 915 can 

increase as discussed and described above with reference to Figures 5 and 9. The connecting members 405 

and the spacers 510 can be similar as discussed and described above with reference to Figures 4, 5, and 9. 

Although not shown, the connecting members 405 and the spacers 510 can be integrated together to provide 

an integrated connecting member 515 as depicted in Figure 5. 

[001311 The bodies 905, 910, 915 having differing thicknesses can be disposed between adjacent elongated 

members 315. In one or more embodiments, bodies 905, 91 0, and 915 can increase in thickness as the 

number of elongated members 315 above the bodies increases. In this manner, as multiple levels of 

elongated members 315 are supported by the bodies 905, 910, and/or 915, a "Christmas tree" arrangement 
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containing additional, thicker bodies toward the bottom of the support system 1 000 than toward the top of the 

support system 1000 can be provided. The "Christmas tree" arrangement can include a thicker body at each 

level, every other level, every two levels, every three levels, every four levels, every five levels, and or more. 

In other words, each support level does not require increasing the thickness of body. Two or more levels or 

rows of bodies can include the same number of bodies. In one or more embodiments, the bodies can be 

disposed between the uppermost elongated member(s) 315 and can span the at least a portion of the length 

between the top of the frame 820 to the bottom of the frame 820. 

[00132] Figure 11 depicts a side view of an illustrative body 100, according to one or more embodiments. 

The body 1100 can be similar to the bodies discussed and described above with reference to Figures 1-10. 

One or more holes, apertures, or other openings 1105 can be disposed through the body 1100. As depicted in 

Figure 11, a first hole 1105 is disposed toward the first contact surface 145 disposed between the first surface 

110 and the third surface 130, a second hole 1105 is disposed toward the second contact surface 155 between 

the first surface 110 and the fourth surface 140, a third hole 1105 is disposed toward the third contact surface 

165 between the third surface 130 and the second surface 120, and a fourth hole 1105 is disposed toward the 

fourth contact surface 175 between the fourth surface 140 and the second surface 120. The holes 1105 can 

receive a fastener for securing connecting members thereto as discussed and described above with reference 

to Figures 4, 5, 9 and 10. 

[00133] One or more holes, apertures, or other openings 1107 can be disposed through the body 1100. As 

depicted in Figure 11, a first hole 11 07 is disposed about the longitudinal center axis toward the third surface 

130 and a second hole 1107 is disposed about the longitudinal center axis toward the fourth surface 140. The 

holes 1107 can receive the tie-rod 830 as discussed and described above with reference to Figures 8A and 

8B. 

[00134] Figure 12 depicts an isometric view of a plurality of illustrative bodies 100 disposed about a support 

band 1205 that can be disposed about an elongated member 315, according to one or more embodiments. 

The support band 1205 can maintain or reduce the movement of the bodies 100 aligned around the elongated 

member 315. The support band 1205 can prevent or reduce the amount a body 100 can shift about the 

elongated member 315. 

[00135] The support band 1205 can provide a non-slip surface for the bodies 100. The support band 1205 

can have a channel or groove having a width of about the thickness of the bodies 100. The bodies 100, due 

to the weight of the elongated members 315 can press into or otherwise deform the support band 1205 to 

provide a groove about which the body 100 rests in. 

[00136] The support band 1205 can be secured about at a least a portion of the outer diameter of the 

elongated member 315. The support band 1205 can be secured about the entire diameter of the elongated 

member 315. The support band 1205 can be secured about the elongated member 315 using a metal banding 

strap (not shown). The support band 1205 can be made from any suitable material, including one more 

thermoplastics, elastomers, rubbers, and/or urethanes. 
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[00137] The elongated member 315 can include a channel, groove, or other recess in which the bodies 100 

can rest within. The channel, groove, or other recess about the elongated member 315 can be sufficient to 

reduce or prevent the bodies 315 from moving or otherwise becoming unaligned. Also not shown, the 

elongated member 315 can include a ridge, pin, weld bead, or other protrusion about each side ofthe bodies 

100 to align the bodies 100 and reduce or prevent the bodies 100 from moving or otherwise becoming 

unaligned. In one or more embodiments, two support bands 1205 can be disposed about the elongated 

member 315, such that a gap is provided therebetween. The body 100 can rest within the gap provided 

between the two support bands 1205, which can help to reduce and or prevent movement of the bodies 100 

about the longitudinal axis of the elongated members 315. 

[00138] Figure 13 depicts a side view of another illustrative body 1300 and Figure 14 depicts an isometric 

view of the illustrative body 1300 depicted in Figure 13, according to one or more embodiments. Referring 

to Figures 13 and 14, each body 13 00 can be a monolithic structure having outer surfaces or sides, e.g. a first 

surface 1310, a second surface 1320, a third surface 1330, and a fourth surface 1340. In one or more 

embodiments, each body 1300 can be formed from two or more structures or components to provide a body 

having the outer surfaces or sides 1310, 1320, 1330, 1340. The first surface 1310 and the second surface 

1320 can be disposed on opposing ends of the body 1300 and the third surface 1330 and the fourth surface 

1340 can be disposed on opposing ends of the body. Each body 1300 can further include one or more 

contact surfaces (four are shown 1345, 1355,1365, 1375) disposed between the surfaces 1310, 1320, 1330, 

1340. 

[00139] The first surface 1310 and the third surface 1330 can be connected or otherwise joined together by 

the first contact surface 1345. The first surface 1310 and the fourth surface 1340 can be connected or 

otherwise joined together by the second contact surface 1355. The second surface 1320 and the third surface 

1330 can be connected or otherwise joined together by the third contact surface 1365. The second surface 

1320 and the fourth surface 1340 can be connected or otherwise joined together by the fourth contact surface 

1375. In one or more embodiments, the first surface 1310, the first contact surface 1345, the third surface 

1330, the third contact surface 1365, the second surface 1':320, the fourth contact surface 1375, the fourth 

surface 1340, and the second contact surface 1355 can provide the perimeter of the body 1300. 

[00140] The first surface 1310, the second surface 1320, the third surface 1330, the fourth surface 1340, or 

any combination thereof can be curved. The first surface 1310, the second surface 1320, the third surface 

1330, and/or the fourth surface 1340 can be concave. For example, the first surface 1310, the second surface 

1320, or both can curve toward a longitudinal axis therebetween or first centerline of the body 1300. The 

third surface 1330, the fourth surface 1340, or both can curve toward a latitudinal axis therebetween or 

second centerline of the body 1300. The first surface 1310, the second surface 1320, or both can curve 

toward a longitudinal axis therebetween having any suitable curvature or combination of curvatures. 

[001411 Similar to the first surface 110 and the second surface 120, discussed and described above, the first 

surface 1310 and the second surface 1320 or both can have a variably curved profile that can extend from the 
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first contact surface 1345 to the second contact surface 1355 and the third contact surface 1365 to the fourth 

contact surface 1375, respectively. Also, similar to the third surface 130 and the fourth surface 140, 

discussed and described above, the third surface 1330 and the fourth surface 1340 or both can have a variably 

curved profile that can extend from the first contact surface 1345 to the third contact surface 1365 and the 

second contact surface 13 55 to the fourth contact surface 13 75, respectively. 

[001421 In one or more embodiments, the first surface 1310 can have a variably curved profile that can 

extend from the first contact surface 1345 to the second contact surface 1355. In one or more embodiments, 

the second surface 1320 can have a variably curved profile that can extend from the third contact surface 

1365 to the fourth contact surface 1375. In one or more embodiments, the third surface 1330 can have a 

variably curved profile that can extend from the first contact surface 1345 to the third contact surface 1365. 

In one or more embodiments, the fourth surface 1340 can have a variably curved profile that can extend from 

the second contact surface 1355 to the fourth contact surface 1375. In one or more embodiments, any one or 

more of the first contact surface 1345, second contact surface 1355, third contact surface 1365, and/or the 

fourth contact surface 1375 can have a variably curved profile. For clarity and ease of description the 

varying configurations or varying side profiles of the second surface 1320 will be discussed; however, any 

one or more of the other surfaces, i.e. the first surface 1310, third surface 1330, fourth surface 1340, first 

contact surface 1345, second contact surface 1355, third contact surface 1365, and fourth contact surface 

13 7 5 can include a variably curved profile similar to the curved profile discussed and described with 

reference to the second surface 1320. Furthennore, the variably curved profiles ofthe first surface 1310, the 

second surface 1320, the third surface 1330, the fourth surface 1340, the first contact surface 1345, the 

second contact surface 1355, the third contact surface 1365, and the fourth contact surface 1375 can be the 

same or different with respect to one or more of the other surfaces. 

[00143] In one or more embodiments, the second surface 1320 can be divided into three sections, e.g. a left 

section, a center section, and a right section. As used herein, the terms "left" and "right," "top" and "bottom," 

"front" and "rear" and other like terms are merely used for convenience to depict spatial orientations or 

spatial relationships relative to one another in respect to the body 1300. The left section, center section, and 

right section can be of equal or different lengths. In one or more embodiments, the left and right sections can 

have the same curvature and the center section can have a different curvature. For example, the left and right 

sections can have a radius of curvature and the center section can have an elliptical curvature. In another 

example, the left and right sections can have an elliptical curvature and the center section can have a radius 

of curvature. In yet another example, the left and right sections can have a first radius of curvature and the 

center section can have a second radius of curvature that is different than the first radius of curvature. In still 

another example, the left and right section can have a first elliptical curvature and the center section can have 

a second elliptical curvature that is different from the first elliptical curvature. The second surface 1320 can 

have any type of curve and any combination of curves disposed along the left section, the center section, and 

the right section. 
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(00144] For clarity and ease of description the curve or curvature of the first surface 1310, the second surface 

1320, the third surface 1330, and the fourth surface 1340 will be further described herein as having a radius 

of curvature, which can include, for example a circular curve or circular curvature. However, the first 

surface 1310, the second surface 1320, the third surface 1330, and the four surface 1340, as discussed above, 

can include any suitable curvature or combination of curvatures, such as radial, circular, elliptical, parabolic, 

or any combination thereof. 

[00145] The first surface 1310 can have a first radius of curvature and the second surface 1320 can have a 

second radius of curvature. The first radius of curvature and the second radius of curvature can be the same 

or different. The first radius of curvature can be greater than the second radius of curvature. The second 

radius of curvature can be greater than the first radius of curvature. The first radius of curvature and the 

second radius of curvature can be aligned on a latitudinal axis of the body 1300. The first radius of curvature 

and the second radius of curvature can be aligned on the latitudinal center axis of the body 1300. The first 

radius of curvature and the second radius of curvature can be aligned on a latitudinal axis of the body 13 00 

that can be closer to the third surface 1330 than it is to the fourth surface 1340. The first radius of curvature 

and the second radius of curvature can be aligned on a latitudinal axis of the body 1300 that can be closer to 

the fourth surface 1340 than it is to the third surface 1330. 

[00146] The first radius of curvature can range from a low of about 1 em, about 5 em, about 10 em, about 15 

em, about 20 em, or about 25 em to a high of about 60 em, about 70 em, about 80 em, about 90 em, about 

100 em, or more. The second radius of curvature can range from a low of about 1 em, about 5 em, about 10 

em, about 15 em, about 20 em, or about 25 em to a high of about 60 em, about 70 em, about 80 em, about 90 

em, about 100 em, or more. The first radius of curvature and/or the second radius of curvature can be 

constant for a portion extending from a latitudinal axis toward the third surface 1330 and the fourth surface 

1340 and the first radius of curvature and/or the second radius of curvature can then smoothly or non­

smoothly increase to a larger radius of curvature or a smaller radius of curvature. The first radius of 

curvature and/or the second radius of curvature can be aligned on a latitudinal axis and the first radius of 

curvature and/or the second radius of curvature can be constant for a portion extending from the latitudinal 

axis toward the third surface 1330 and the fourth surface 1340 and the first radius of curvature and/or the 

second radius of curvature can then smoothly or non-smoothly increase to a larger radius or curvature or a 

smaller radius of curvature. 

[001471 The third surface 1330 can have a third radius of curvature and the fourth surface 1340 can have a 

fourth radius of curvature. The third radius of curvature and the fourth radius of curvature can be the same or 

different. The third surface 1330, the fourth surface 1340, or both can be concave. For example, the third 

surface 1330, the fourth surface 1340, or both can curve toward a latitudinal axis therebetween. Similar to 

the first surface 1310 and the second smface 1320, the third surface 1330 and the fourth surface 1340 can 

include any type of curve, for example a radial curve, an elliptical curve, a parabolic curve, combinations of 

curves, and the like. 
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[00148] The third radius of curvature can be greater than the fourth radius of curvature. The fourth radius of 

curvature can be greater than the third radius of curvature. The third radius of curvature and the fourth radius 

of curvature can be aligned on a longitudinal axis of the body 1300. The third radiu~ of curvature and the 

fourth radius of curvature can be aligned on a longitudinal axis of the body 1300 that is closer to the second 

surface than it is to the first surface 1310 or closer to the first surface 1310 than it is to the second surface 

1320. 

[00149] The third radius of curvature can range from a low of about 1 ern, about 5 em, about 10 em, about 15 

em, about 20 ern, or about 25 em to a high of about 60 ern, about 70 em, about 80 em, about 90 em, about 

100 ern, or more. The fourth radius of curvature can range from a low of about 1 em, about 5 em, about 10 

em, about 15 em, about 20 em, or about 25 em to a high of about 60 em, about 70 em, about 80 em, about 90 

em, about 100 em, or more. The third radius of curvature and/or the fourth radius of curvature can be 

constant for a portion extending from a longitudinal axis toward the first surface 131 0 and the second surface 

1320 and the third radius of curvature and/or the fourth radius of curvature can then smoothly or non­

smoothly increase to a larger radius of curvature or a smaller radius of curvature. 

[00150] The third radius of curvature and the first radius of curvature can be the same or different. The 

fourth radius of curvature and the first radius of curvature can be the same or different. The first radius of 

curvature, the third radius of curvature, and the fourth radius of curvature can be the same. 

[00151] The first radius of curvature, the third radius of curvature, and/or the fourth radius of curvature can 

be less than the second radius of curvature. The first radius of curvature, the third radius of curvature, and 

the fourth radius of curvature can be the same and can be less than the second radius of curvature. The first 

radius of curvature and the third radius of curvature can be the same and the fourth radius of curvature can be 

different. The first radius of curvature and the fourth radius of curvature can be the same and the third radius 

of curvature can be different. The first radius of curvature, the third radius of curvature, and the fourth radius 

of curvature can be greater than the second radius of curvature. The first radius of curvature, the third radius 

of curvature, and the fourth radius of curvature can be less than the second radius of curvature. The first 

radius of curvature, the second radius of curvature, the third radius of curvature, and the fourth radius of 

curvature can be the same. The first radius of curvature, the second radius of curvature, the third radius of 

curvature, and the fourth radius of curvature can be the same or different with respect to any radius of 

curvature, for example, the first radius of curvature can be the same as or different from the second radius of 

curvature, the third radius of curvature, and the fourth radius of curvature. 

[001521 The first contact surface 1345 and the first surface 1310 can converge or otherwise connect at an 

edge 1347. The second contact surface 1355 and the first surface 1310 can converge or otherwise connect at 

an edge 1357. The first contact surface 1345 and the third surface 1330 can converge or otherwise connect at 

an edge 13 49. The second contact surface 13 55 and the fourth surface 13 40 can converge or otherwise 

connect at an edge 1359. The third contact surface 1365 and the second surface 1320 can converge or 

otherwise connect at an edge 1367. The fourth contact surface 1375 and the second surface 1320 can 
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converge or otherwise connect at an edge 13 77. The third contact surface 13 6 5 and the third surface 13 3 0 

can converge or otherwise connect at an edge 1369. The fourth contact surface 1375 and the fourth surface 

1340 can converge or otherwise connect at an edge 1379. The edges 1347, 1349, 1357, 1359, 1367, 1369, 

1377, and/or 1379 can be straight, beveled, rounded, chamfered, and the like. 

[001531 The first surface 1310 can have a first length extending between the edges 1347 and 1357 and along 

the first surface. The second surface 1320 can have a second length extending between the edges 1367 and 

1377 and along the second surface. The third surface 1330 can have a third length extending between the 

edges 1349 and 1369 and along the third surface. The fourth side can have a fourth length extending 

between the edges 1359 and 1379 and along the fourth surface. The length ofthe first surface 1310, second 

surface 1320, third surface 1330, and fourth surface 1340 can be the same or different with respect to one 

another. For example, the length of the first surface 1310 can be greater than the length of the second surface 

1320, the third surface 1330, and the fourth surface 1340. In one or more embodiments, the length of the 

third surface 1330 and the fourth surface 1340 can be the same or substantially the same. In one or more 

embodiments, the length of the second surface 1320, third surface 1330, and the fourth surface 1340 can be 

the same or substantially the same. In one or more embodiments, the second surface 1320, the third surface 

1330, and the fourth surface 1340 can have a length of within about 10% of one another. In one or more 

embodiments, the first surface 1310 can have a length equal to a length ranging from about 33% to about 

150% ofthe combined length ofthe second surface 1320, third surface 1330, and the fourth surface 1340. 

[00154] In one or more embodiments, the length of at least one surface 1310, 1320, 1330, and/or 1340 can be 

at least twice as long as the length of at least one other side. For example, the length of the first surface 1310 

can be at least twice as long as at least one of the second surface l 320, the third surface 1330, and the fourth 

surface 1340. In one or more embodiments, the length of at least one surface 1310, 1320, 1330, or 1340 can 

be at least twice as long as the length of at least two other surfaces. For example, the length of the first 

surface 1310 can be at least twice as long as the length of at least two ofthe second surface 1320, the third 

surface 1330, and the fourth surface 1340. In one or more embodiments, the length of at least one surface 

1310, 1320, 1330, or 1340 can be at least twice as long as the length of at least three other surfaces. For 

example, the length of the first surface 1310 can be at least twice as long as the length of the second surface 

1320, the third surface 1330, and the fourth surface 1340. 

[00155] In one or more embodiments, the length of at least one surface 1310, 1320, 1330, or 1340 can be at 

least three times as long as the length of at least one other side. For example, the length of the first surface 

1310 can be at least three times as long as at least one of the second surface 1320, the third surface 1330, and 

the fourth surface 1340. In one or more embodiments, the length of at least one surface 1310, 1320, 1330, or 

1340 can be at least three times as long as the length of at least two other surfaces. For example, the length 

of the first surface 1310 can be at least three times as long as the length of at least two of the second surface 

1320, the third surface 1330, and the fourth surface 1340. In one or more embodiments, the length of at least 

one surface 1310, 1320, 1330, or 1340 can be at least three times as long as the length of at least three other 
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surfaces. For example, the length of the first surface 1310 can be at least three times as long as the length of 

the second surface 1320, the third surface 1330, and the fourth surface 1340. 

[00156] In one or more embodiments, the length of at least one surface 1310, 1320, 1330, or 1340 can be 

about 1.1, about 1.3, about 1.5, about 1.7, about 2, about 2.1 about 2.2, about 2.3, about 2.4, about 2.5, about 

2.6, about 2.7, about 2.8, about 2.9, about 3, about 3.1, about 3.2, about 3.3, about 3.4, or about 3.5 times as 

long as the length of at least one other side. In one or more embodiments, the length of at least one surface 

1310, 1320, 1330, or 1340 can be about 1.1, about 1.3, about 1.5, about 1.7, about 2, about 2.1 about 2.2, 

about 2.3, about 2.4, about 2.5, about 2.6, about 2.7, about 2.8, about 2.9, about 3, about 3.1, about 3.2, about 

3.3, about 3.4, or about 3.5 times as long as the length of at least two other surfaces. In one or more 

embodiments, the length of at least one surface 1310, 1320, 1330, or 1340 can be about 1.1, about 1.3, about 

1.5, about 1.7, about 2, about 2.1 about 2.2, about 2.3, about 2.4, about 2.5, about 2.6, about 2.7, about 2.8, 

about 2.9, about 3, about 3.1, about 3.2, about 3.3, about 3.4, or about 3.5 times as long as the length of at 

least three other surfaces. 

[001571 The first radius of curvature and/or the second radius of curvature can be constant for a portion 

extending from a latitudinal axis toward both the third surface 1330 and the fourth surface 1340 and then the 

first radius of curvature and/or the second radius of curvature can smoothly or non-smoothly increase to a 

larger radius of curvature or decrease to a smaller radius of curvature. In other words, the first radius of 

curvature and/or the second radius of curvature can include a first radius of curvature ("first portion") and a 

second radius of curvature ("second portion"). The first radius of curvature and/or the second radius of 

curvature can be constant for a portion extending from the latitudinal center axis toward both the third 

surface 1330 and the fourth surface 1340 and then the first radius of curvature and/or the second radius of 

curvature can smoothly or non-smoothly increase to a larger radius of curvature or decrease to a smaller 

radius of curvature. 

[00158] In at least one specific embodiment, the second radius of curvature can have a first radius of 

curvature or "first portion of curvature" at a top dead center position 1380 that extends toward the third 

surface 1330 (or edge 1367) and toward the fourth surface 1340 (or edge 1377) for a predetermined distance 

and the second radius of curvature can have a second radius of curvature or "second portion of curvature" 

that extends from the predetermined distance to the edges 1367 and 1377. The second radius of curvature 

can have a first portion of curvature that extends from the top dead center 13 80 for a distance of about 7.5 em 

or more and then the second radius of curvature can smoothly or non-smoothly transition to a second portion 

of curvature that is less than the first portion of curvature. The second radius of curvature can have a first 

portion of curvature that extends from the top dead center 1380 for a distance of about 7.5 em or more and 

then the second radius of curvature can smoothly or non-smoothly transition to a second portion of curvature 

that is greater than the first portion of curvature. 

[00159] The area disposed between the first surface 1310 and the third surface 1330 toward the first contact 

surface 1345 can be referred to as a first support arm 1381. In reference to the area disposed between the 
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other surfaces and contact surfaces, a second support arm 1382 (toward contact surface 1355), a third support 

arm 1383 (toward contact surface 1365), and a fourth support arm 1384 (toward contact surface 1375) can be 

seen. As such, the body 1300 can be described as having four support arms or "legs" 1381, 1382, 1383, 

1384, with the first support arm 1381 between the first surface 1310 and the third surface 1330; the second 

support arm 1382 between the first surface 1310 and the fourth surface 1340; the third support arm 1383 

between the second surface 1320 and the third surface 1330; and the fourth support arm 1384 between the 

second surface 1320 and the fourth surface 1340. As such, each support ann 1381, 1382, 1383, 1384 can 

have a distal end having a contact surface 1345, 1355, 1365, and 13 75, respectively, disposed thereon. 

[001601 The support anns 1381, 1382, 1383, 1384 can have the same length or different lengths, where the 

length is in reference to a distance from the longitudinal center axis 1390 of the body 1300 to the contact 

surfaces of each support arm 1381, 1382, 1383, 1384, discussed and described above with reference to 

Figures 1 and 2. The lengths of any two support arms to the lengths of any two other support arms can have 

any desired ratio. In one or more embodiments, the ratio of the length of support arms 1381 and 1382 to the 

length of support arms 1383 and 1384 can range from a low of about 1:100 to a high of about 100:1. For 

example, the ratio of the length of support arms 1381 and 1382 to the length of support arms 1383 and 1384 

can be about 1:50, about 1:25, about 1:10, about 1:8, about 1:6, about 1:3, about 1:2, about 1:1, about 2:1, 

about 3:1, about 6:1, about 8:1, about 10:1, about 25:1, or about 50:1. In one or more embodiments, the ratio 

of the length of support arms 13 81 and 13 83 to the length of support arms 13 82, 13 84 can range from a low 

of about 1:100 to a high of about 100:1. For example, the ratio of the length of the support arms 1381, 13 83 

to the length of the support anns 1382, 1384 can be about 1:50, about 1:25, about 1:10, about 1:8, about 1:6, 

about 1:3, about 1:2, about 1:1, about 2:1, about 3:1, about 6:1, about 8:1, about 10:1, about 25:1, or about 

50:1. 

[00161] In one or more embodiments, the lines used to determine the lengths of two adjacent support arms, 

for example, the second and fourth support arms 1382, 1384, can intersect one another along the central 

longitudinal axis 1390 thereby forming an angle directed toward the fourth surface 1340 that could range 

from a low of about 10° to high of about 170°. For example, the angle formed between the lines used to 

determine the lengths of two adjacent support arms, e.g. support arms 1382, 1384, and oriented toward the 

fourth surface 1340, can range from a low of about 50°, about 60°, about 70°, about 80°, or about 85° to a 

high of about 95°, about 100°, about 110°, about 120°, or about 130°. 

[001621 The first and second support anns 1381, 1382 can extend further from the longitudinal axis 1390 

than the third and fourth support arms 1383, 1384. The third and fourth support arms 1383, 1384 can extend 

further from the longitudinal axis 1390 than the first and second suppmi arms 1381, 1382. The first and third 

support arms 1381, 1383 can extend further from the longitudinal axis 1390 than the second and fourth 

support arms 1382, 1384. The second and fourth support arms 1382, 1384 can extend further from the 

longitudinal axis 13 90 than the first and third support arms 13 81 , 1 3 83. 
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[00163] As discussed and described above with reference to Figures 1 and 2, the ratio between the minimum 

saddle thickness and any given support arm's minimum support arm thickness can have any desired ratio. 

For example, the ratio between the minimum saddle thickness and any given support arm's minimum support 

arm thickness can range from a low of about 1:10, about 1:5, or about 1:2 to a high of about 2:1, about 5:1, or 

about 10:1. In another example, the ratio between the minimum saddle thickness and any given support 

arm's minimum support arm thickness can be about 1:1, about 1:1.25, about 1:1.5, about 1:1.75, about 1:2, 

about 1:2.25, about 1:2.5, about 1:2.75, or about 1:3. The ratio between the minimum saddle thickness and 

two or more support arms 1381, 1382, 1383, 1384 can be the same or different from one another. 

[001641 The contact surfaces 1345, 1355, 1365, 1375 can have symmetrically angled surfaces relative a 

latitudinal axis of the body 1300. The contact surfaces 1345, 1355, 1365, 1375 can also, or in the alternative, 

have symmetrically angled surfaces relative to a longitudinal axis. For instance, the first contact surface 

1345 and the second contact surface 13 55 can have symmetrically angled surfaces relative to a latitudinal 

axis of the body 1300. The third contact surface 1365 and the fourth contact surface 1375 can have 

symmetrically angled surfaces relative to a latitudinal axis of the body 1300. The first contact surface 1345 

and the second contact surface 1355 can have symmetrically angled surfaces relative to the latitudinal center 

axis of the body 1300. The third contact surface 1365 and the fourth contact surface 1375 can have 

symmetrically angled surfaces relative to the latitudinal center axis of the body 1300. 

[00165] The contact surfaces or sides 1345, 1355, 1365, 1375 can be flat or substantially flat. The contact 

surfaces 1345, 1355, 1365, 1375 can have a surface roughness or surface variation of less than about 2 mm, 

less than about 1 m m, less than about 0. 5 mm, or less than about 0.1 mm or less. One or more surface 

modifications can be disposed on the contact surfaces 1345, 1355, 1365, and/or 1375. Illustrative surface 

modifications can include, but are not limited to one or more dimples, protrusions, projections, 

protuberances, ridges, pins, rods, depressions, grooves, holes, notches, recesses, or any other surface 

variation or modification. Any surface modification or combination of surface modifications can be disposed 

about a portion or all of at least one of the one or more contact surfaces 1345, 1355, 1365, and 1375. 

[00166] In at least one specific embodiment, complementary surface modifications can be disposed on 

corresponding contact surfaces 1345, 1355, 1365, 1375. For example, one or more surface receiving 

modifications can be disposed on the third contact surface 1365 and the fourth contact surface 1375 that can 

receive a surface modification disposed on the second contact surface 1355 and the first contact surface 

1345, respectively. For example a pin, rod, or other projection can be disposed on and extend from the first 

contact surface 1345 and a surface receiving modification, such as a hole, can be on and extend into the 

fourth contact surface 1375 for receiving the pin, rod, or other projection. 

[00167] One can recognize that at least two similar bodies 1300 would be required in order to dispose a 

projection extending from the first contact surface 1345 within a complimentary receiving modification 

disposed on the fourth contact surface 1375. For example, two bodies 1300 similarly constructed having a 

projection disposed on the first contact surface 1345 and a receiving hole disposed within the fourth contact 
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surface 1375 can be arranged such that the projection extending from the first contact surface 1345 of a first 

body 1300 can be disposed within the receiving hole disposed within the fourth contact surface 1375 of a 

second body 1300. In another embodiment, two bodies 1300 similarly constructed having holes disposed on 

the first contact surface 1345 and the fourth contact surface 1375 can be arranged such that a rod, dowel, or 

other suitable member can be disposed within the hole on the first contact surface 1345 of a first body 1300 

and within the hole disposed on the fourth contact surface 1375 of a second body 1300. 

[00168] Another surface modification can include a convex surface modification, for example a ridge, 

disposed on the first contact surface 1345 and the third contact surface 1365 and a complementary concave 

surface alteration, for example a groove, disposed on the second contact surface 1355 and the fomth contact 

surface 1375. The ridge can correspond or otherwise closely match the groove such that the ridge can be 

disposed within the groove. For example, two bodies 1300 similarly constructed can be arranged such that a 

ridge disposed on the second contact surface 1355 of a first body 1300 can be disposed within a 

corresponding receiving groove disposed on the third contact surface 1365 of a second body 1300. The 

surface modifications can at least partially align and/or secure the first body 1300 and the second body 1300 

when properly positioned and connected together. 

[00169] Although not shown, the first surface 1310, the second surface 1320, the third surface 1330, and/or 

the fourth surface 1340 can include one or more surface modifications. Although not shown, a first or front 

side and/or a second or rear side of the body 1300 can include one or more surface modifications. Although 

not shown, one or more holes, apertures, or other openings can be disposed through the body 1300. The one 

or more holes can be disposed through the body 1300 to reduce the overall weight of the body 1300. The 

one or more holes can receive any suitable fastener, such that when two or more bodies 1300 are stacked 

together the fasteners can secure the two or more bodies 1300 together. Illustrative fasteners can include, but 

are not limited to, bolts and nuts, rivets, cotter pins, male/female connecting devices, threaded rods, and the 

like. One or more ofthe holes can include suitable surface modifications about at least a portion of the inside 

wall of the hole(s) capable of receiving a retaining member. For example, at least a portion of the inner walls 

of the holes can be threaded to receive a threaded fastener, such as a bolt or screw. 

[00170] The one or more holes can have any suitable geometric shape. For example, the one or more holes 

can be circular, triangular, square, rectangular, oval, elliptical, or any other shape. One or more of the one or 

more holes can have a constant or variable internal cross-sectional area. In at least one specific embodiment 

the one or more holes can be a triangular hole having a constant cross-sectional area. In at least one other 

specific embodiment, the one or more holes can be a triangular hole having rounded comers. 

[001711 The body 1300 can be made of any suitable material. The body 1300 can be made of a metal, metal 

alloy, non-metallic materials, or combinations thereof. Suitable metals, metal alloys, and non-metallic 

materials can be similar to those discussed and described above with reference to body 100. The body 1300 

can be made using a non-metallic material or combination of non-metallic materials such as those discussed 

herein. The body 1300 can be formed using one or more molding processes including, but not limited to, 

- 36-

bhang
Rectangle



wo 2010/065767 PCT/US2009/066629 

pultrusion, VARTM, vacuum infusion molding, random glass cast and/or compression molding, or any 

combination thereof. 

[00172] The body 1300 can include one or more non-metallic materials disposed at any location on or about 

the body 1300. A body 1300 made from one or more metals, metal alloys, and/or non-metallic materials can 

include one or more non-metallic materials disposed on or about the contact surfaces 1345, 1355, 1365, 

and/or 1375. One or more non-metallic materials can be disposed on the first surface 1310, the second 

surface 1320, the third surface 1330, and/or the fourth surface 1340. One or more non-metallic materials can 

be disposed on the first contact surface 1345, the second contact surface 1355, the third contact surface 1365, 

and/or the fourth contact surface 1375. 

[001731 The body 1300 can have any suitable thickness. The body 1300 can have a thickness ranging from 

about 1 em to about 100 em. The body 1300 can have a thickness, measured from a first or front side to a 

second or rear side ranging from a low of about 0.5, em, about 1 em, about 2 em, or about 3 em to a high of 

about 10 em, about 20 em, about 30 em, about 35 em, or about 40 em or more. In at least one specific 

embodiment the body 1300 can have a thickness of about 2.5 em, about 7.5 em, about 15 em, about 30 em, or 

about 38 em or more. In one or more embodiments, the thickness of the body 1300 can vary. For example, 

the body 1300 can taper from a first end (e.g. contact surfaces 1365, 1375) to a second end (e.g. contact 

surfaces 1345, 1355) to provide a thicker body 1300 having a thicker first end than the second end. 

[001741 The body 1300 can be at least partially coated with one or more non-metallic materials. For 

example, a body 1300 made from one or more metals, metal alloys, and/or non-metallic materials can include 

one or more non-metallic coatings disposed on or about any portion of the body 1300. The non-metallic 

coating can be disposed on the first contact surface 1345, the second contact surface 1355, the third contact 

surface 1365, and/or the fourth contact surface 1375. The non-metallic coating can be disposed on the first 

surface 1310, the second surface 1320, the third surface 1330, and/or the fourth surface 1340. The non­

metallic coating can be disposed on a front or first side of the body and/or a back or second side of the body. 

[00175] The body 1300 can include one or more inserts (not shown). Each insert can be metal, non­

metallic, or a combination thereof. Each insert can also be metallic and partially or completely disposed in a 

suitable non-metallic material. Suitable methods for applying a coating can include, but are not limited to, 

dip coating, injection molding, random glass cast and/or compression molding, transfer molding, insert 

molding, flow coating, dip-spin coating, curtain coating, air knife coating, spraying, fluidized bed dip 

coating, and any combinations thereof. 

[00176] Coating an insert with a non-metallic material and/or the body 1300 can provide a body 1300 that 

can be rigid and also resistant to environmental effects, such as rust and corrosion. The coating can include 

one or more antifouling agents, which can reduce or prevent biological growth on the body 100. The coating 

can reduce or prevent galvanic corrosion between two metal or metal-containing bodies 1300 in contact with 

one another. The coating can provide desirable electrostatic properties, such as an increase or decrease in 

conductivity. The coating can provide a surface layer or coating capable of at least partially absorbing or 
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otherwise accommodating dimensional tolerance differences, e.g. size variations of one or more elongated 

members supported via one or more bodies 1300, as discussed and described below. In one or more 

embodiments, coating the body 1300, and in particular the contact surfaces 1345, 1355, 1365, 1375 can 

improve the contact or connection between two bodies 1300. For example, the tendency for two bodies 1300 

connected or otherwise positioned together to slip or move can be reduced by applying a coating having 

pliable, slip resistant, and/or adhesive properties. In another example, two bodies 1300 that may be 

connected or otherwise positioned together could have dimensional variations, such as height, width, and/or 

thickness, which can be accounted for by one or more coatings. In one or more embodiments, the coating 

can be or include an adhesive. As such, bodies 1300 having an adhesive coating disposed at least partially 

thereon can be attached together to provide a plurality of connected bodies 1300. In one or more 

embodiments, the insert and/or the body 1300 can be rigid and exhibit any one or more of the properties or 

characteristics that can be provided by one or more coatings. 

[00177] In one or more embodiments, a conductive member, e.g. a conductive disc, film, plate, insert, or 

foil, can be disposed on or about any surface of the bodies 1300. In addition to being conductive, the 

conductive member can be cmTosion resistant, resistant to biological growth, account for dimensional 

changes between two bodies 1300 that may be connected or otherwise positioned together, or the like. For 

example, a conductive member can be disposed on or about a front side and/or a rear side of the body 1300. 

In another example, a conductive member can be disposed on or about the first surface 1310, the second 

surface 1320, the third surface 1330, the fourth surface 1340, the first contact surface 1345, the second 

contact surface 1355, the third contact surface 1365, and/or the fourth contact surface 1375 .. In at least one 

embodiment, any one or more surfaces or sides of the body 1300 can include an electrical connector or 

connection to ground. 

[001781 Figure J 5 depicts a partial schematic of a plurality of illustrative bodies supporting a plurality of 

elongated members 315, according to one or more embodiments. One or more bodies (eight are shown, 

1502, 1504, 1505, 1506, 1507, 1508, 1509, 1510) can be disposed about a plurality of elongated members 

315. The bodies 1502, 1504, 1505, 1506, 1507, 1508, 1509, 1510 can be similar to the bodies 1300 

discussed and described above with reference to Figures 13 and 14. The elongated members 315 can include 

the one or more dimensional variations discussed above, which can include, but are not limited to OOR, 

ODV, and/or WH, as discussed and described above with reference to Figure 3. Also as discussed above, 

another variance that can be accounted for is FA. Yet another variance that can be accounted for in the 

bodies can be a radial expansion/contraction of the one or more elongated members 315 supported by one or 

more bodies. Still another variance that can be accounted for can be the thickness of one or more coatings 

that may be applied to the bodies 1502, 1504, 1505, 1506, 1507, 1508, 1509, 1510, for example about the 

first surface 1310, the second surface 1320, the third surface 1330, and/or the fourth surface 1340. Yet 

another variation that can be accounted for can be dimensional changes, e.g. expansion and/or contraction, of 

the body 1300 due to temperature and pressure, for example. 
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[00179] The bodies 1502, 1504, 1505, 1506, 1507, 1508, 1509, and 1510 can provide a network of bodies for 

supporting a plurality of elongated members 315. The bodies 1502, 1504, 1505, 1506, 1507, 1508, 1509, 

and 1510 can provide support for the plurality of elongated members 315 with the first surface 1310 adapted 

to contact and support an adjacent elongated member 315 and the second surface 1320, the third surface 

1330, and the fourth surface 1340 adapted to either contact an adjacent elongated member 315 or to not 

contact an adjacent elongated member 315. The second surface 1320 and/or the third contact surface 1365 

and/or the fourth contact surface 1375 (see Figures 13 and 14) can contact adjacent bodies, thereby forming a 

gap 320 between the second surface 1320 and the elongated member 315. In one or more embodiments, the 

gap 320 can extend from a point where the elongated member 315 contacts the first surface 110 all the way 

around the elongated member 315. As such, the elongated member can contact a body only at a single point 

or position on the first surface 13 1 0. 

[001801 An elongated member 315 can contact and be supported by the first surface 1310 about a center 

position of the first surface 1310 as measured from the edge 1347 to the edge 1357. The elongated member 

315 can contact and be supported by the first surface 1310 only about the center position of the first surface 

1310. The elongated member 315 can contact and be supported by the first surface 1310 ranging from the 

center position of the first surface 1310 for any distances or lengths, which can be the same or different, 

toward the edge 1347 and edge 1357. 

[00181] The radius of curvature of the first surface 1310 can be larger than the radius of an elongated 

member 315 disposed therein. Similarly, the second radius of curvature, the third radius of curvature, and/or 

the fourth radius of curvature can be larger than the radius of an elongated member 3 15 disposed therein. By 

providing bodies 1502, 1504, 1505, 1506, 1507, 1508, 1509, 1510 with a larger first radius of curvature, 

second radius of curvature, third radius of curvature, and fourth radius of curvature than the elongated 

member 315, the bodies 1502, 1504, 1505, 1506, 1507, 1508, 1509, 1510 when properly disposed about the 

elongated members 315 can provide a support structure having a larger opening than the elongated member 

315. The larger opening provided by the bodies 1300 disposed about one or more elongated members 315 

can account for the dimensional variations of the elongated members 315. 

[001821 The third contact surface 1365 of body 1506 and the second contact surface 1355 of body 1508 can 

be in contact with one another. The fourth contact surface 1375 of body 1506 and the first contact surface 

1345 of body 1509 can be in contact with one another. The fourth contact surface 1375 of body 1508 and the 

first contact surface 1345 of body 1510 can be in contact with one another. The third contact surface 1365 of 

body 1509 and the second contact surface 1355 of body 1510 can be in contact with one another. Arranged 

in this manner, at least a portion of any vertical and/or lateral forces and/or loads exerted on body 1506 can 

be transferred to body 1508 and body 1509. At least a portion of any vertical and/or lateral forces and/or 

loads exerted on bodies 1508 and 1509 can be transferred to body 1510. This transfer of vertical and/or 

lateral forces and/or loads can continue to be transferred to adjacently disposed bodies (not shown) thereby 

distributing the weight and other forces exerted from the elongated members 315 and/or the environment to 
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the bodies. In one or more embodiments, a spacer or other member can be disposed between any to contact 

surfaces. For example, a spacer can be disposed between the fourth contact surface 1375 of body 1506 and 

the first contact surface 1345 of the body 1509, which can accommodate an space, gap, or distance that may 

be disposed therebetween. 

[001831 The second surface 1320 can have a larger radius of curvature than the radius of an adjacent 

elongated member 315 thereby forming a gap 320. The gap 320 can prevent transfer of at least a portion of 

any vertical and/or lateral forces and/or loads exerted on body 1506 from body 1504, body 1505, and/or 

elongated member 315 from being directed on or to the elongated member 315 disposed beneath the gap 320 

below body 1506. The gap 320 can also provide a space or region for the weld seam 325 that can be 

disposed about the length of the elongated member 315. 

f00184J The plurality of bodies 1506, 1508, 1509, 1510 disposed about the elongated member 315 can 

completely encircle the outer circumference of the elongated member 315. The first surface 1310 of the 

body 1510 can traverse about 25% to about 60% of the circumference of the elongated member 315. The 

third surface 1330 of the body 1509 can traverse about 10% to about 25% of the circumference of the 

elongated member 315. The fourth surface 1340 of the body 1508 can traverse about 10% to about 25% of 

the circumference of the elongated member 315. The second surface 1320 of the body 1506 can traverse 

about 10% to about 25% of the circumference of the elongated member 315. 

[00185] Figure 16 depicts an isometric view of an illustrative connector 1600, according to one or more 

embodiments. The connector 1600 can be a rectangular member having a first surface 1602 and a second 

surface 1604. A first groove 1606 can be disposed within the first surface 1602 and a second groove 1608 

can be disposed within the second surface 1604. The first groove 1606 and the second groove 1608 can be 

disposed about the length of the connector 1600, thereby providing a channel or groove that extends the 

length ofthe connector 1600. The first groove 1606 and the second groove 1608 can have the same width or 

different widths. As shown, the first groove 1606 has a first width and the second groove 1608 has a second 

width, where the second width is larger than the first width. 

f00186 J The center of the first groove 1606 and the center of the second groove 1608 can be aligned about a 

longitudinal axis of the connector 1600. As illustrated, the first groove 1606 can have a width corresponding 

to the thickness of one body 1300 and the second groove 1608 can have a width corresponding to the 

thickness of two bodies 1300 stacked or grouped together. A connector 1600 can be disposed between two 

contact surfaces of two or more properly positioned bodies 1300. The first groove 1606 can have a width 

corresponding to the thickness of a first body 1300 having a first thickness and the second groove 1608 can 

have a width corresponding to the thickness of a second body 1300 having a second thickness. The first 

groove 1606 can have a width corresponding to the thickness of a single body 1300 and the second groove 

1608 can have a thickness corresponding to a body 1300 having a thickness greater than one body 1300. In 

one or more embodiments, the first groove 1606, the second groove 1608, or both can have a width that 

corresponds to the thickness of multiple bodies 1300. 
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[00187] The connector 1600 can be made of any suitable material. The connector 1600 can be made of 

metal, metal alloy, non-metallic materials, or a combination thereof. The connector 1600 can be formed 

using one or more molding processes including, but not limited to, pultrusion, V ARTM; vacuum infusion 

molding, random glass cast and/or compression molding, or any combination thereof. 

[00188] The connector 1600 can include one or more inserts, metal, non-metal, or a combination thereof, 

partially or completely disposed in a non-metallic material, such as those discussed herein. The non-metallic 

material can be coated on the one or more metal inserts to provide the connector 1600 using any suitable 

method. Suitable methods for applying a coating can include, but are not limited to, dip coating, injection 

molding, compression molding, transfer molding, insert molding, f1ow coating, dip-spin coating, curtain 

coating, air knife coating, spraying, f1uidized bed dip coating, and any combinations thereof. Coating a metal 

insert with a non-metallic material can provide a connector 1600 that can be rigid but pliable, and also 

resistant to environmental effects, such as rust and corrosion. The coating can include one or more 

antifouling agents, which can reduce or prevent biological growth on the connector 1600. The coating and/or 

one or more not metallic materials disposed on the connector 1600 can reduce or prevent galvanic corrosion 

between two metal or metal-containing bodies 1300. In one or more embodiments, coating the connector 

1600, and in particular the contact surfaces can improve the contact or connection between two bodies 1300. 

For example, the tendency for two bodies 1300 connected or otherwise positioned within the first groove 

1606 and the second groove 1608 to slip or otherwise move can be reduced by applying a coating having 

pliable, slip resistant, and/or adhesive properties. In another example, two bodies 100 that may be connected 

or otherwise positioned together could have dimensional variations, such as height, width, and/or thickness, 

which can be accounted for by one or more coatings. fn one or more embodiments, the connector 1600 can 

be rigid and exhibit any one or more of the properties or characteristics that can be provided by one or more 

coatings. 

[001891 Although not shown, the first groove 1606 and/or the second groove 1608 can be coated with or 

include an adhesive. For example, the first groove 1606 can be coated with an adhesive that when activated 

can improve a bond between the surface of the first groove 1606 and the contact surface of a body 1300 

disposed therein. The adhesive can be activated by pressure, temperature, oxidation such as exposure to air, 

removing a protective film from the adhesive, or any combination thereof. 

[00190] Figure 17 depicts an isometric view of another illustrative connector 1700, according to one or more 

embodiments. The connector 1700 can include a rigid frame or connector body 1705. The connector body 

1705 can be in the form of or resemble the letter "H," when viewed from the front or back perspective. The 

connector body 1705 can include a first surface 1707, a second surface 1709, and a connecting member 1711 

disposed between the first surface 1707 and the second surface 1709. The first surface 1707 and the second 

surface 1711 can be substantially parallel. The connecting member 1711 can be perpendicularly disposed 

between the first surface 1707 and the second surface 1709. 
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[00191] The connector body 1705 can be an integral or monolithic body. The connector body 1705 can also 

be constructed of two or more pieces to form a single body. The connector body 1705 can be cast into a 

solid structure or cut from a solid piece of material to provide an integral connector body 1705. The 

connector body 1705 can also be made by connecting two substantially parallel plates using a substantially 

perpendicular plate as a connecting member disposed between the substantially parallel plates. 

[001921 The connector body 1705 can include one or more holes disposed through the first surface 1707 and 

the second surface 1709. The connector body 1705 can include two holes (not shown) disposed through the 

first surface 1707 and two holes (not shown) disposed through the second surface 1709 through which an 

insert 1715 or 1720 can be disposed. The first insert 1715 can be disposed toward a first end 1730 ofthe 

connector 1705 and the second inserts 1720 can be disposed toward a second end 1735 of the connector body 

1705. 

[00193] The inserts 1715, 1720 can include a protmding member that can be inserted through the holes 

disposed through first surface 1707 and the second surface 1709 and a truncated cone disposed at the end of 

the protruding member can secure the insert within the hole. The first inserts 1715 can provide a first gap or 

space 1740 and the second inserts 1720 can provide a second gap or space 1745 between the two inserts. 

The first gap or space 1740 can be configured to provide a gap having a length or width of about one body 

1300 and the second gap or space 1745 can be configured to provide a gap having a length or width of about 

two bodies 1300 stacked together, for example. The inserts 1715, 1720 can be the same size, thereby 

providing a gap 1740 and gap 1745 having the same length or width, which can correspond to the thickness 

of one body 1300 or two or more bodies stacked together. 

[00194] The first gap or space 1740 can be configured to provide a length or width of a body 1300 having a 

first thickness and a second gap or space 1745 can be configured to provide a length or width of a body 1300 

having a second thickness. The first gap or space 1740 can be configured to provide a length or width 

corresponding to the thickness of a single body 1300 and the second gap or space 1745 can be configured to 

provide a length or width corresponding to the thickness of a body 13 00 having a thickness greater than one 

body 1300. 

[00195J The connector body 1705 can be made of a metal, metal alloy, non-metallic materials, or 

combinations thereof. Suitable metals, metal alloys, and non-metallic materials can be similar to those 

discussed and described above with reference to body 100. The connector body 1705 can be made using a 

non-metallic material or combination of non-metallic materials. The connector body 1705 can be formed 

using one or more molding processes including, but not limited to, pultrusion, V ARTM, vacuum infusion 

molding, random glass cast and/or compression molding, or any combination thereof. 

[00196] In one or more embodiments, the connector body 1705 can be coated with one or more non­

metallic materials. Coating the connector body 1705 with a non-metallic material can provide a connector 

body 1705 that can be rigid and also resistant to environmental effects, such as rust and corrosion. The 

coating can include one or more antifouling agents, which can reduce or prevent biological growth on the 
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connector body 1705. The coating can reduce or prevent galvanic corrosion between two metal or metal­

containing connector bodies 1705 in contact with one another. The coating can provide desirable 

electrostatic properties, such as an increase or decrease in conductivity. The coating can provide a surface 

layer or coating capable of at least partially absorbing or otherwise accommodating dimensional tolerance 

differences, e.g. size variations of the bodies 100. h1 one or more embodiments, coating the connector body 

1705 can improve the contact or connection between two bodies 100. For example, the tendency for two 

bodies 100 connected or otherwise positioned together via a connector body 1705 to slip or move can be 

reduced by applying a coating having pliable, slip resistant, and/or adhesive properties. In another example, 

dimensional variations, such as depth or width of the gaps 1740, 1745 can be accounted for by one or more 

coatings. In one or more embodiments, the coating can be or include an adhesive. As such, connector bodies 

1705 having an adhesive coating disposed at least partially thereon can be attached or secured to bodies 100. 

In one or more embodiments, the connector body 1705 can be rigid and exhibit any one or more of the 

properties or characteristics that can be provided by one or more coatings. 

[00197] The inserts 1715, 1720 can be made from any suitable material. Illustrative materials suitable for 

forming the inserts can include, but are not limited to, rubber, urethane, polyurethane, polypropylene, 

polyethylene, EPDM, reinforced urethane, reinforced polyurethane, epoxies, or other polymeric materials. 

The inserts 1715, 1720 can provide a friction fit against one or more bodies 1300 disposed therebetween. 

[00198] Figure 18 depicts a partial view of a plurality of illustrative bodies 1506, 1508, 1509 (also shown in 

Figure 15) disposed about an elongated member 315, according to one or more embodiments. The bodies 

1506, 1508, and 1509 can include a connector 1600 disposed between the contact surfaces. As illustrated, 

two connectors 1600 are shown disposed between body 1506 and body 1508 and between body 1506 and 

body 1509. A first connector 1600 can be disposed between the third contact surface 1365 of body 1506 and 

the second contact surface 1355 of body 1508 and a second connector 1600 can be disposed between the 

fourth contact surface 1375 of body 1506 and the first contact surface 1345 of body 1509. 

[00199] The elongated member 315 can include a weld bead or weld seam 325, as discussed and described 

above. The weld bead 325 can be positioned within the bodies 1506, 1508, 1509 where the weld seam 325 is 

disposed toward the second surface 1320 of the body 1506. The gap 320 provided by the second radius of 

curvature of the second surface 1320 that is larger than the radius of the elongated member 315 provides a 

space or region within which the weld seam can be disposed. 

[00200] Although not shown, the second surface 1320 of body 1506 can include a notch, recess, groove, or 

other indentation about the center of the second surface 1320 as measured from edge 1367 to edge 1377 (see 

Figures 13 and 14). The indentation about the center of the second surface 1320 can extend from the center 

of the second surface 1320 toward edge 1367 and edge 1377 a sufficient distance to account for variations in 

the position of the weld seam 325. A second surface 1320 that includes an indentation about a center portion 

of the second surface 1320 can permit the second surface 1320 to have the same radius of curvature as the 

elongated member 315 disposed therein, but can also provide a space for the weld bead 325. Any or all of 
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the surfaces, i.e. the first surface 1310, the second surface 1320, the third surface 1330, and/or the fourth 

surface 1340 can include a notch, recess, groove, or other indentation thereon. 

[00201] Figure 19 depicts an isometric partial view of a plurality of illustrative bodies positioned together 

using illustrative connectors 1600, according to one or more embodiments. The bodies (nine are shown, 

1901, 1903, 1905, 1907, 1909, 1911, 1913, 1915, and 1917) can be similar as discussed and described above 

with reference to Figures 13-18. The body 1901 can be properly positioned adjacent to two bodies 1905, 

1907 stacked together. A first com1ector 1600 can be disposed between the fourth contact surface of the 

body 1901 and the first contact surfaces 1345 ofthe stacked bodies 1905, 1907. The first groove 1606 (see 

Figure 16) can be configured to receive the body 1901 and the second groove 1608 can be configured to 

receive the two bodies 1905, 1907 stacked together. 

[00202] Additional connectors 1600 can be disposed between the contact surfaces of other properly 

arranged bodies, for example, between body 1903 and stacked bodies 1905, 1907. A connector 1600 can be 

disposed between the contact surfaces of the stacked and properly arranged bodies 1905, 1907 and the 

contact surfaces of the stacked bodies 1915, 1917. For the connector 1600 disposed between the stacked 

bodies 1905, 1907 and the stacked bodies 1915, 1917, the connector 1600 can include a first groove 1606 

and a second groove 1608 (see Figure 16) that have the same or substantially the same dimensions in order to 

accommodate two bodies within both grooves 1606, 1608. 

l00203] Two or more bodies that are stacked or grouped together, for example bodies 1905, 1907, can be 

secured together using any suitable device or method. For example, two bodies 1300 stacked together can be 

glued using an adhesive. In another example, two bodies 1300 stacked together can be fastened together 

using one or more fasteners. Illustrative fasteners can include, but are not limited to, rivets, bolts and nuts, 

screws, pins, cotter pins, and the like. 

t00204] Figure 20 depicts an isometric view of an illustrative shipboard pipe storage system 600 using one or 

more bodies 1300, according to one or more embodiments. The one or more elongated members 315 can be 

one or more ferrous or non-ferrous pipe sections. The one or more elongated members 315 can be fabricated 

using one or more materials suitable for use in high pressure service, for example at a pressure of about 3.5 

MPa or more, about 7 MPa, or more, about 14 MPa or more, about 20 MPa or more, or about 27 MPa or 

more. The one or more elongated members 315 can be fabricated using one or more materials suitable for 

use in low and/or high temperature service, for example at a temperature of about 300°C or less, about 150°C 

or less, about 100°C or less, about 50°C or less, about 0°C or less, about -50°C or less, about -7 5°C or less, 

about -1 00°C or less, about -130°C or less, or about -150°C or less. In one or more specific embodiments, 

the one or more elongated members 315 can be made from one or more materials suitable for use in 

cryogenic or near-cryogenic service, at temperatures of less than about -1 00°C and at pressures greater than 

about 3.5 MPa. 

[002051 The outer diameter of the one or more elongated members 315 can range from a low of about 4 em, 

about 10 em, about 20 em, about 30 em, about 40 em, or about 50 em to a high of about 120 em, about 140 
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em, about 160 em, about 180 em, or more. The length of each elongated member 31 5 can range from a low 

of about 0.3 m, about 1 m, about 1.5 m, about 3 m, 6 m, or about 12m to a high of about 20m, about 40 m, 

about 80 m, about 120m, about 160m, about 200m, or more than 200m. 

[00206] A plurality of bodies 13 00 (see Figures 13 and 14) can be disposed about at least a portion of the 

length of one or more elongated members 315 to provide a support system for the elongated members 315. 

One or more bodies 1300 can be disposed about the length of the elongated members 315 in periodically 

spaced intervals, randomly spaced intervals, or a combination thereof. For example, one or more bodies 

1300 can be disposed about the length of two or more elongated members every 1 m, every 2m, every 5 m, 

every 8 m, every 10m, or more. One or more bodies 1300 can be disposed about the length of two or more 

elongated members 315 in an alternating pattern of spacing. For example, one or more bodies 1300 can be 

disposed about the length of two or more elongated members 315, beginning at a first end of the elongated 

members 315 with one or more bodies 1300 then disposed every 2m, every 5 m, every 2m, every 5 m, every 

2 m, and so on until the second end of the two or more elongated members 315 is reached. 

[00207] Vertical, lateral, and/or other forces and/or loads are transferred through the bodies 1300 to the 

surrounding structural frame 620. The structural frame 620 can be disposed about the elongated members 

315 on two or more sides. The structural frame 620 can include three sides resting on the surface of the deck 

630 providing a contained housing about the tubulars members 315 to be supported, as shown. The frame 

620 can include four sides that completely surround the elongated members 315. All or a portion of the 

structural frame 620 can be enclosed or covered with an on-deck housing or siding 640. 

[00208] The structural frame 620 can be secured to the deck 630 of a transport ship. The structural frame 

620 and the bodies 1300 can be arranged to support or otherwise hold the elongated members 315 in a 

vertical orientation rather than horizontally along the deck 630, as depicted in Figure 20. The elongated 

members 315 can be supported within a cargo storage area below a deck 630 of a transport ship. 

[00209] Two or more shipboard pipe storage systems 600 can be used. For example, two or more shipboard 

pipe storage systems 600 can be located about the deck 630, within the hull or cargo area of the ship below 

the deck 630, or a combination thereof. 

[002101 Figure 21 A depicts a cross-section of an illustrative support system 2100 for supporting a plurality of 

elongated members 315 using a plurality of illustrative bodies 1300, according to one or more embodiments. 

The bodies 1300 can be similar as discussed and described above with reference to Figures 13-20. The 

elongated members 315 can be disposed within a structural frame 620 surrounding the elongated members 

315, as discussed and described above with reference to Figure 20. The structural frame 620 can include a 

first surface 2105, a second surface 2110, a third surface 2115, and a fourth surface 2120. The first surface 

2105, second surface 2110, third surface 2115, and fourth surface 2120 can be joined together using any 

suitable fastening means, such as welding, bolts and nuts, rivets, and the like. The fourth surface 2120 can 

be the deck of a ship, the bed of a transport truck, the ground, a rai !road transport car or a plurality of railroad 

transport cars, or other platform or surface. 
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l00211J The elongated members 315 can be supported by bodies 1300 disposed between adjacent elongated 

members 315. A partial support or "second side support" 2125, a partial support or "first side support" 2130, 

a lateral support or "third side support" 2135, and a lateral or "fourth side support" 2140 can be disposed 

between an elongated member 315 and a side of the structural frame 620. As shown, second surface 

supports 2125 can be disposed between an elongated member 315 and the first surface 2105 of the frame 

620, the first surface supports 2130 can be disposed between elongated members 315 and the fourth surface 

2120 ofthe frame 620, the third surface supports 2135 can be disposed between an elongated member 315 

and the third surface 2115 of the frame 620, and the fourth side support 2140 can be disposed between an 

elongated member 315 and the second surface 2110 ofthe frame 620. 

[00212] The first side support 2130 can be a body 1300 cut along a longitudinal axis (see Figures 13 and 14). 

The first side support 2130 can include the first surface 1310, a portion of the third surface 1330, and a 

portion of the fourth surface 1340, with the second surface 1320 having a flat or substantially flat profile 

between the third surface 1330 and the fourth surface 1340. The second side support 2125 can include the 

second surface 1320, a portion of the third surface 1330, and a portion of the fourth surface 1340, with the 

first surface 1310 having a flat or substantially flat profile between the third surface 1330 and the fourth 

surface 1340. The partial supports 2125 and/or 2130 can be independently made, i.e. not cut from a body 

1300. 

roo213] The third side support 2135 and/or the fourth side support 2140 can be a body 1300 cut along a 

latitudinal axis. The third side support 2135 and the fourth side support 2140 can be provided by cutting a 

body 1300 along the latitudinal center axis. The third side support 2135 and the fourth side support 2140 can 

be provided by cutting a body 1300 along two latitudinal axes, where the middle portion disposed between 

the two ends can be discarded. The third side support 2135 and/or the fourth side support 2140 can be 

independently made, i.e. not cut from a body 1300. 

(00214] The first side support 2130, second surface support 2135, third side support 2135, and fourth side 

support 2140 can be made from materials similar to bodies 100 and/or 1300 discussed and described above 

with reference to Figures 1, 2, 13, and 14. The first side support 2130, the second side support 2125, the 

third side support 2135, and the fourth side support 2140 can have a thickness similar to bodies 100 and/or 

1300 discussed and described above with reference to Figures 1, 2, 13, and 14. 

[00215] The first surface support 2150, the second side support 2125, the third side support 2135, and the 

fourth side support 2140 can include one or more inserts, metal, metal alloy, non-metal, or a combination 

thereof, partially or completely encapsulated in a non-metallic material such as those discussed herein. 

[002161 The vertical and lateral forces imposed on each body 1300 can be transmitted via the interfaces 

between the contact surfaces as discussed and described above with reference to Figures 15 and 20. 

Eventually, the forces transmitted through the bodies 1300 can be transmitted or otherwise transferred to the 

first side support 2130, the second side support 2125, the third side support 2135, and the fourth side support 

2140. The first side support 2130, the second side support 2125, the third side support 2135, and the fourth 
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side support 2140 can transmit or otherwise transfer all or a portion of the forces to the one or more structural 

frames 620. The gap 320 can extend between the second surface 1320, the third surface 1330, and/or the 

fourth surface 1340 ofthe supports 2125,2130, and 2135 and the elongated member 315. The gap 320 can 

extend between at least a portion of the first surface 1310 and the elongated member 315. For example, a 

portion of the first surface 1310 can be in direct contact with the elongated member 315 and the gap 320 can 

be between a portion of the first surface 1310 and the elongated member 315. rn one or more embodiments, 

elongated members 315 can be in direct contact with the sides of the frame 620. 

roo217] The gap 320 between the second surface 120 of a body 1300 and an elongated member 315 can 

extend about a majority of the elongated member 315. To provide this type of arrangement the second 

surface 1320, third surface 1330, fourth surface 1340 and first surface 1310 of the bodies 1300, and the 

appropriate side or side portion of the second side support 2125, first side support 2130, third side support 

2135, and fourth side support 2140, which can be as discussed and described above with reference to Figures 

1, 2, 13 and 14, can have a radius of curvature larger than the radius of the elongated member 315. As 

discussed above, for a body 100 the radius of curvature of the first surface 110, the second surface 120, the 

third surface 130, and the fourth surface 140 can be greater than the radius of the elongated members 315 to 

account for and to accommodate any dimensional variations. 

[002181 Figure 21 B depicts a cross-section of another illustrative support system 2101 for supporting a 

plurality of elongated members 315 using a plurality of illustrative bodies 1300, according to one or more 

embodiments. The support system 2101 can be similar to the support system 2100, depicted in Figure 21A. 

The support system 2101 can include structural support members 2150. The structural support members 

2150 can be disposed between the first surface 2105 and/or the fourth surface 2120 of the frame 620 and the 

elongated members 315 that are below or above and staggered relative to the upper and lower most rows of 

horizontally aligned elongated members 315 (as oriented in Figure 21B). 

[00219] The structural support member 2150 can be integral with the first surface 2105 and/or the fourth 

surface 2120 of the frame 620 or secured thereto. The structural support member 2150 can be welded to the 

first surface 2105 and/or fourth surface 2120. The stmctural support member 2150 can be secured with bolts, 

bolts and nuts, rivets, screws, or any other suitable fastener. The structural support member 2150 can 

"lower" the first surface 2105 and "raise" the fourth surface 2120 toward the elongated members 315, such 

that a second side support 2125 or a first side support 2130 or a slightly modified second side support 2125 

or a slightly modified first side support 213 0 can be disposed between an elongated member 315 and a 

structural support member 2150. 

[00220] As depicted in Figures 21A and 21B, the bodies 13 00 are oriented with their longitudinal axis 

parallel to the first surface 2105 and the fourth surface 2120 of the frame 620. The elongated members 315 

are in straight vertical rows with the elongated members 315 staggered in the horizontal direction (relative to 

the first surface 2105 and the fourth surface 2120). Although not shown, the bodies 1300 can be oriented 

with their longitudinal axis parallel to the second surface 2110 and the third surface 2115 of the frame 620. 
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This orientation of the bodies 1300 would provide elongated members 315 in straight horizontal rows that 

are staggered in the vertical direction (relative to the first surface 2105 and the fourth surface 2125). This 

orientation of the bodies 1300 can require the radius of curvatures for the first surface 1310, the second 

surface 1320, the third surface 1330 and/or the fourth surface 1340 to be varied according to one or more 

embodiments discussed and described above with reference to Figures 13 and 14. Either configuration can 

be employed in supporting the elongated members 315. The support system 2100 can be oriented, such that 

the elongated members 315 are vertical, horizontal, or at any angle therebetween. The bodies 1300 can be 

oriented within the frame 620, such that the longitudinal axes are not parallel to any side 2105, 2110, 2115, 

and 2120 of the support frame 620. For a configuration in which the longitudinal axes of the bodies 1300 are 

not parallel to any side 2105, 2110, 2115, and 2120 of the frame 620 would require second surface supports 

2125, first surface supports 2130, third side support 2135, and fourth side support 2140 to have different 

configurations. 

f00221] As illustrated in Figures 21A and 21B, there are an odd number of elongated member 315 columns 

(5 as depicted). Also as illustrated, the first column of elongated members 315 includes an even number of 

elongated members 315. There can be an even number of elongated member 315 columns and/or an odd 

number of elongated members 315 in the first and last columns of the elongated members 315 and each 

alternating column therebetween. An even number of elongated member 3 15 columns provides another 

shaped structural support member 2152 that can be disposed in the corner between the fourth surface 2120 

and the second surface 2110 and the fourth surface 2120 and the third surface 2115. The structural support 

members 2152 can also be disposed in the corner between the first surface 2105 and the second surface 2110 

and the first surface 21 05 and the third surface 2115. 

[00222] Figure 22 depicts an elevation view of a plurality of illustrative bodies 1300 positioned together 

using illustrative connectors 1600, according to one or more embodiments. As discussed and described 

above with reference to Figure 19, a single body 1300 can be connected to two or more bodies 1300 stacked 

together using a connector 1600. Describing Figure 22, from the top down, three single bodies 1300 are 

connected using two connectors 1600 disposed between the first body 1300 and the second body 1300. Next 

are three rows of bodies 1300 that include two bodies 1300 stacked together. The first set of two bodies 

1300 stacked together are connected to the third single body 1300 using a connector 1600 that includes a first 

groove having a width corresponding to the thickness of a single body 1300 and a second groove having a 

width corresponding to the thickness of the two stacked bodies 1300. The next two connectors 1600 include 

two grooves having a width corresponding to the thickness of two stacked bodies 1300. Next are three rows 

of three bodies 1300 stacked together. The first set of three bodies 1300 stacked together are connected to 

the third stack of the two bodies 1300 using a connector 1600 that includes a first groove having a width 

corresponding to the thickness of two stacked bodies 1300 and a second groove having a width 

corresponding to the thickness of three stacked bodies. The next two connectors 1600 include two grooves 

having a width corresponding to the thickness of the three stacked bodies 1300. 
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l00223] Increasing the number of bodies 1300 stacked together can provide an arrangement of bodies 1300 

that are capable of supporting greater forces as additional weight is added to the bodies via additional 

elongated members 315 (see Figures 15, and 19-21B above). Any number of bodies 1300 can be stacked 

together. Also, as more bodies 1300 are stacked together, the connector 1600 can increase in an appropriate 

size to accommodate the larger span or gap the first groove 1606 and the second groove 1608 of the 

connector 1600 need to accommodate (see Figure 16). The number of bodies 1300 stacked together at any 

particular level can depend upon the size of the elongated members 315 requiring support, the weight of the 

pipes requiring support, transportation conditions, such as rocking encountered on a ship or bumps 

encountered on a road during transport, the type or density of material that can be disposed within the 

elongated members 315 either permanently or temporarily, and the like. Although not shown, the bodies 

1300 can include one or more holes disposed therethrough, which can receive one or more fasteners that can 

secure or otherwise connect two or more stacked bodies 1300. 

[00224] Although not shown, the thickness of the bodies 1300 can increase from the top of the column of the 

bodies 1300 to the bottom of the column of the bodies 1300. Increasing the thickness of the bodies 1300, 

rather than stacking two or more bodies 1300 together can provide additional support and reduce then 

number of individual bodies 1300 required to support a plurality of elongated members. For example, the 

two bodies 1300 stacked together can be replaced by a single body having a thickness of two bodies 1300. 

[00225] Figure 23 depicts an isometric view of a plurality of illustrative bodies 1300 disposed about an 

elongated member 315, according to one or more embodiments. An optional support band 2305 can be 

disposed about the elongated member 315. The support band 2305 can keep the bodies 1300 aligned around 

the elongated member 315. The support band 2305 can prevent or reduce the amount a body 1300 can shift 

about the elongated member 315. The support band 2305 can include a channel or groove within which the 

first surface 1310, second surface 1320, third surface 1330, and the fourth surface 1340 of a plurality of 

bodies 1300 can be disposed. Due to the weight of the bodies 1300, the elongated members 315, and the 

like, the bodies 1300 can press into or otherwise deform the support band 2305 to provide a groove about 

which the bodies 1300 rest. In one or more embodiments, two support bands 2305 can be disposed about the 

elongated member 315, such that a gap is provided therebetween. The body 1300 can rest within the gap 

provided between the two support bands 2305, which can help to reduce and or prevent movement of the 

bodies 1300 about the longitudinal axis of the elongated members 315. 

l00226] The support band 2305 can be secured about at least a portion of the outer diameter of the elongated 

member 315. The support band 23 05 can be secured about the entire diameter of the elongated member 315. 

The support band 2305 can be secured about at least a portion of the outer diameter of the elongated member 

315 using a metal banding strap (not shown). The support band 2305 can be made from any suitable 

material, including one more thermoplastics, elastomers, rubbers, and/or urethanes. In one or more 

embodiments, two support bands 2305 can be disposed about the elongated member 315, such that a gap is 

provided therebetween. The body 1300 can rest within the gap provided between the two support bands 
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2305, which can help to reduce and or prevent movement of the bodies 1300 about the longitudinal axis of 

the elongated members 315. 

[002271 Although not shown, the elongated member 315 can include a channel, groove, or other recess in 

which the bodies 13 00 can rest. The channel, groove, or other recess of the elongated member 3 15 can be 

sufficient to reduce or prevent the bodies 315 from moving or otherwise becoming unaligned. Although not 

shown, the elongated member 315 can include a ridge, pin, weld bead, or other protrusion disposed on the 

pipe about at least a portion of each side of the bodies 13 00 to align the bodies 13 00 and reduce or prevent 

the bodies from moving or otherwise becoming unaligned. For example, a metal ridge or stud can be welded 

to the outside of the elongated member 315 on both sides of where a body 1300 can be disposed, which can 

act as a stop, thereby preventing the body 1300 from moving along the length of the pipe. 

[00228j Figure 24A depicts an elevation view of an illustrative serpentine pipeline support system 2400, 

according to one or more embodiments. The support system 2400 can include a structural support frame 

620, which can be as discussed and described above. The support system 2400 can include a plurality of 

bodies 1300 and connectors 1600. 

[00229] Two or more elongated members 315 can be sequentially cmmected to form the serpentine pipeline 

2405. The elongated members 315 can be connected using 180° bends, 90° elbows, and the like to form the 

serpentine pipeline 805 as depicted in Figure 24. The serpentine pipeline 2405 can include about 10 or more 

individual elongated members 315, about 20 or more individual elongated members 315, about 50 or more 

individual elongated members 315, about 100 or more individual elongated members 315, about 200 or more 

individual elongated members 315, about 300 or more individual elongated members 315, about 400 or more 

individual elongated members 315, or about 500 or more individual elongated members 315. One or more 

bodies 1300 can also be disposed between the elongated members 315 forming the serpentine pipeline 2405. 

L00230] The number of bodies 1300 can increase as more weight, due to the number of elongated members 

315, is added to the support system 2400. The serpentine pipeline 2405 formed from a plurality of elongated 

members 315 can be supported by bodies 1300. As shown, the number of bodies 1300 can increase from a 

single body 1300 at or toward the top of the support system 2400 to a plurality of stacked bodies 1300 (four 

are shown) at the bottom of the support system 2400. The lower level of four stacked bodies 1300 can be 

similar to the fourth surface support 2130, and the upper body 1300 can be similar to the first surface support 

2125 as discussed and described above with reference to Figures 21A and 21B. 

[00231] Figure 24B depicts an elevation view of another illustrative serpentine pipeline support system 2401, 

according to one or more embodiments. The support system 240 l can be similar to the support system 2400 

discussed and described above with reference to Figure 24A. The system 2401 can further include one or 

more tie-rods 2415 and retaining nuts 2420 to secure the plurality of bodies 1300 between the elongated 

members 315 of the serpentine pipeline 2405. The one or more tie-rods 2415 can penetrate through the one 

or more bodies 1300 via one or more holes disposed therethrough. The cross sectional area of the one or 

more tie-rods 2415 can depend upon the horizontal span or length between the bodies 1300, and the overall 
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length of the elongated members 315. The one or more tie-rods 2415 can have a circular cross section. The 

one or more tie-rods 2415 can have a polygonal cross section. The one or more tie rods 2415 can have a 

diameter ranging from a low of about 0.3 em, about 0.6 em, about 1 em, or about 1.25 em to a high of about 

2 em, about 3 em, about 4 em, about 5 em, or more. The one or more tie-rods 2415 can be made of a low 

temperature resistant material capable of withstanding cryogenic or near-cryogenic temperatures. 

[002321 One or more nuts 2420 or any other fastener can be secured about the ends of the tie-rods 2415 

proximate the outer side of a body 1300. The one or more nuts 2420 or other fasteners can be secured about 

the tie-rods 2415 proximate the inner side of a body 1300. The nuts 2420 or other fasteners can maintain the 

one or more bodies 1300 disposed therebetween in a fixed position. 

(00233] Although not shown in Figures 24A or 24B, the support systems 2400, 2401 can include bodies 1300 

having differing thicknesses, which can be disposed between adjacent elongated members 315. Bodies 1300 

that increase in thickness can eliminate the stacking of two or more bodies 1300. 

[00234] Figure 25 depicts a side view of another illustrative body 2505, according to one or more 

embodiments. The body 2505 can be similar to the body 100 discussed and described above with reference 

to Figures 1 and 2. The body 2505 can include one or more holes (one is shown 2510) disposed through the 

body 2505. The one or more holes 2510 can be any suitable shape and size. For example, the one or more 

holes 2510 can be circular, elliptical, oval, and the like. 

[00235] In one or more embodiments, the length of the perimeter or surface 2515 ofthe one or more holes 

2510 disposed through the body 2505 can be similar to the length of the first surface 110, second surface 

120, third surface 130, and the fourth surface 140. The perimeter 2515 of the one or more holes 2510 can be 

sized to provide an opening similar to the openings provided by a plurality of the bodies 302, 304, 305, 306, 

308, 309, 310 discussed above with reference to Figure 3. The one or more holes 2510 can be sized to 

accommodate the one or more dimensional variations of an elongated member 315, as discussed and 

described above with reference to Figure 3. For example, the out of roundness (''OOR"), outer diameter 

variance ("ODV"), and/or weld height ("WH") of the elongated members. In another example the FA of the 

body 2505 of elongated members 315. Another variation that can be accounted for in the body 2505 can be a 

radial expansion/contraction of the one or more elongated members 315 supported by one or more bodies. 

Yet another variation that can be accounted for can be dimensional changes, e.g. expansion and/or 

contraction, of the body 1505 due to temperature and pressure, for example. 

[00236] In one or more embodiments, a hole 2510 can be arranged through a body 2505 to provide a support 

member similar to the support members discussed and described above with reference to Figures 3-7B and 

15, for example bodies 100, 302, 703, and 1300. In one or more embodiments, the body 2505 can be the 

same thickness throughout or the thickness can vary. For example, a body 2505 vertically positioned can be 

thinner at the top and thinner at the bottom. The thickness of the vertically positioned body 2505 can 

increase constantly, or non-constantly, for example in a step-wise fashion. The body 2505 can be thicker at 
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the bottom end, which can provide increased strength to the body 2505, which can support increased weight 

and/or other forces. 

[00237] In one or more embodiments, a plurality of bodies 2505 having a holes 2510 disposed therethrough 

can be aligned to support one or more elongated members. For example, a plurality of bodies 2505 having 

holes 2510 disposed therethrough can be arranged and aligned such that a plurality of elongated members 

can be supported by the bodies 2505. 

f002381 In one or more embodiments, a plurality of aligned bodies 2505 having a hole 2510 disposed 

therethrough and aligned for receiving one or more elongated members 315 can be moved along the length of 

the one or more elongated members. In another embodiment, the one or more elongated members 315 can 

be moved, or otherwise positioned within the aligned holes of the plurality of bodies 2505, while the bodies 

2505 are secured in position. In yet another embodiment, both the plurality of bodies 2505 and the one or 

more elongated members can be moved and positioned in order to place the one or more elongated members 

315 within the aligned holes 2505 disposed through the bodies 2505. 

[00239] Figure 26 depicts a side view of another illustrative multi-piece or multi-component body 2600, 

according to one or more embodiments. The multi-component body 2600 can include two or more 

components (two are shown 2605, 2610). Although not shown, in one or more embodiments, each 

component 2605, 2610 can be two or more components connected together to provide the two or more 

components 2605, 2610. As shown, each component 2605, 2610 can be mirror images of one another. In 

one or more embodiments, each component 2605, 2610 of the multi-component body 2600 can be non­

mirror images of one another. 

[00240] The multi-component body 2600 can be aligned and arranged such that one or more elongated 

members 315 can be supported by one or more of the multi-component bodies 2600, as discussed and 

described above. The components 2605, 2610 can be arranged and aligned such that one or more elongated 

members (not shown) can be supported. In one or more embodiments, the multi-component body 2600, 

when properly arranged and aligned, can include one or more holes disposed through the multi-component 

body 2600. One or more of the components 2605, 2610 can include a hole or a portion of a hole, such that 

arrangement of the components 2605, 2610 provides a multi-component body 2600 having a hole disposed 

therethrough. 

[00241] For example, the multi-component body 2600 can include a hole similar to the hole disposed through 

the body 2505, discussed and described above with reference to Figure 25. As shown in Figure 26, each 

component 2605, 2610 of the multi-component body 2600 can include a portion of the a hole can be formed 

when the components 2605, 2610 are properly arranged and aligned in respect to one another. In one or 

more embodiments, the portion of the hole (or a plurality of holes) formed through a multi-component body 

2600 can be the same for each component 2605, 2610 or different. For example, as illustrated in Figure 26, 

each component 2605, 2610, can include be mirror images of one another and therefore, can include the 
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same amount or portion of a hole that can be formed through the multi-component body 2600 when the 

components 2605, 2610 are properly arranged. 

[002421 Figure 27 depicts a side view of another illustrative multi-piece or multi-component body 2700, 

according to one or more embodiments. The multi-component body 2700 can include two or more 

components (two are shown 2705, 2710). Although not shown, in one or more embodiments, each 

component 2705, 2710 can be two or more components connected together to provide the two or more 

components 2705, 2710. As shown, each component 2705, 2710 can be mirror images of one another. In 

one or more embodiments, each component 2705, 2710 of the multi-component body 2700 can be non­

mirror images of one another. The components 2705, 2710 can include two flat or complimentary surfaces 

that can be mated to connected together to provide the body 2700. 

[00243] Although not numbered, the bodies 2500, 2600, and 2700 can include a first surface 110, second 

surface 120, third surface 130, fourth side, 140 and other features, such as the contact surfaces 145, 155, 165, 

175 similar to the body 100 discussed and described above with reference to Figures 1 and 2. The bodies 

2500, 2600, and/or 2700 can be made of any suitable material. The bodies 2500, 2600, and/or 2700 can be 

made of a metal, metal alloy, non-metallic materials, or combinations thereof. Suitable metals, metal alloys, 

and non-metallic materials can be similar to those discussed and described above with reference to body 100. 

The bodies 2500, 2600, and/or 2700 can be made using a non-metallic material or combination of non­

metallic materials such as those discussed herein. The bodies 2500, 2600, and/or 2700 can be formed using 

one or more molding processes including, but not limited to, pultrusion, V ARTM, vacuum infusion molding, 

random glass cast and/or compression molding, or any combination thereof. 

[00244] A body 2500, 2600, and/or 2700 made from one or more metals or metal alloys can include one or 

more non-metallic materials disposed on or about the first contact surface 145, the second contact surface 

155, the third contact surface 165, the fourth contact surface 175 and/or any other surface. A body 2500, 

2600, and/or 2700 made from one or more metals or metal alloys can include one or more non-metallic 

materials disposed at any location on or about the bodies. One or more non-metallic materials can be 

disposed on the first surface 110, the second surface 120, the third surface 130, and/or the fourth surface 140. 

One or more non-metallic materials can be disposed on the first contact surface 145, the second contact 

surface 155, the third contact surface 165, and/or the fourth contact surface 175. 

[00245] In one or more embodiments, a conductive member, e.g. a conductive disc, film, plate, insert, or 

foil, can be disposed on or about any surface of the bodies 2500, 2600, and/or 2700. In addition to being 

conductive, the conductive member can be corrosion resistant, resistant to biological growth, account for 

dimensional changes between two bodies 2500, 2600, and/or 2700that may be connected or otherwise 

positioned together, or the like. For example, a conductive member can be disposed on or about a front side 

and/or a rear side of the body 2500, 2600, and/or 2700. In another example, a conductive member can be 

disposed on or about the first surface 110, the second surface 120, the third surface 130, the fourth surface 

140, the first contact surface 145, the second contact surface 155, the third contact surface 165, and/or the 
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fourth contact surface 175. . In at least one embodiment, any one or more surfaces or sides of the support 

2500, 2600, and/or 2700 can include an electrical connector or connection to ground. 

[002461 In any of the embodiments described herein, any one or more surfaces or sides can include one or 

more electrostatic inhibitors or attenuators to reduce or eliminate static charge or build up. Such electrostatic 

inhibitors or attenuators can be disposed on or in support the bodies 100, 1300. Similarly, any one or more 

surfaces or sides ofthe bodies 100, 1300 can include an electrical connector or connection to ground. 

[00247] Figure 28 depicts a top view of an illustrative body production substrate 2805 from which a plurality 

of the bodies 100 are to be formed from, according to one or more embodiments. Figure 29 depicts a top 

view of an illustrative body production substrate 2905 from which a plurality of the bodies 1300 are to be 

fanned from, according to one or more embodiments. The bodies 100, 1300 can be as discussed and 

described above with reference to Figures 1, 2, 13, and 14, for example. Jn one or more embodiments, any 

body or combination of bodies discussed and described herein can be formed from the production substrates 

2805, 2905. For example, bodies 2505, 2600, and 2700 can be formed from the production substrates 2805, 

2905. 

[002481 The production substrates 2805, 2905 can be a sheet or block of material from which one or more 

bodies 100, 1300 can be formed. As specifically shown, the production substrates 2805, 2905 can be a 

rectangular substrate having any desirable dimensions, e.g. length, width, and height or thickness. In one or 

more embodiments, the production substrates 2805, 2905 can have a length from a first end 2806 to a second 

end 2807 ranging from a low of about 0.5 m, about 1.5 m, or about 3 m to a high of about 6 m, about 9 m, 

about 12m, about 15 m, or about 20m. In one or more embodiments, the production substrates 2805, 2905 

can have a width from a first side 2808 to a second side 2809 ranging from a low of about 0.25 m, about 0.5 

m, or about 1 m to a high of about l.Sm, about 2 m, about 3 m, or about 6 m. In one or more embodiments, 

the production substrates 2805, 2905 can have a thickness from a front side to a rear side ranging from a low 

of about 0.5 em, about 1 em, about 2 em, or about 3 em to a high of about 10 em, about 20 em, about 30 em, 

about 40 em, or about 50 em. The production substrates 2805, 2905 can taper from a first thickness at the 

first end 2806 to a second thickness at the second end 2807. The production substrates 2805, 2905 can 

change thickness from the first end 2806 to the second end 2807 in a linear or non-linear manner, for 

example the change in thickness can be linear, step-wise, or any combination of linear and non-linear curves. 

[00249] The production substrates 2805, 2905 can be made from any material suitable for forming the bodies 

100, 1300, such as those discussed and described herein. For example, the production substrates 2805, 2905 

can be made of metals, metal alloys, non-metallic materials, or any combination thereof. In at least one 

specific example, the production substrates 2805, 2905 can be made from one or more fiber reinforced 

thermosetting plastics. The fiber reinforced thermosetting plastic can be, for example, reinforced 

polyurethane. The production substrates 2805, 2905 can be formed using any suitable process. Illustrative 

processes can include, but are not limited to, one or more molding processes, for example, pultrusion, 

V ARTM, vacuum infusion molding, random glass cast and/or compression molding, or any combination 
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thereof. In at least one specific embodiment, the production substrates 2805, 2905 can be formed using a 

pultrusion process to provide the production substrates 2805, 2905 having the desired dimensions. 

[002501 Preferably the dimensions of the production substrates 2805, 2905 are at least equal to the 

dimensions of at least one body 100 and/or 1300 that is to be formed therefrom. For example, the production 

substrates 2805, 2905 can have a width, height, and thickness that are at least equal to the dimensions of the 

body 100 and/or 1300 to be formed from the production substrate 2805, 2905. For example, a body 100 

having a thickness of about 2.5 em can be formed from a production substrate 2805 having a thickness of 

about 2.5 em. In another example, the production substrates 2805, 2905 can have a width, height, and 

thickness that are at least equal to partial bodies 100 and/or 1300. 

[00251] Bodies 100, 1300, which may be formed from the production substrates 2805, 2905 can be arranged 

or organized in a pattern or arrangement that provides the greatest number of bodies 100, 1300 from the 

production substrate 2805, 2905, respectively. For example, a plurality of bodies 100 can be formed from 

the production substrate 2805 from a plurality of aligned rows in which every other row is staggered, as 

shown in Figure 28. In another example, a plurality of bodies 1300 can be formed from the production 

substrate 2905 from a plurality of stacked rows in which the bodies 1300 are nested or closely 

packed/arranged relative to one another. Removing the bodies 100, 1300 from the production substrates 

2805, 2905 from a closely stacked or positioned arrangement can provide the greatest number of bodies 100, 

1300 from each production substrate 2805, 2905, while minimizing or reducing the amount of the 

productions substrates 2805, 2905 that is discarded as waste. 

[00252] One or more bodies 100, 1300 can be formed or removed from the production substrates 2805, 2905 

using any suitable system. For example, one or more bodies 100, 1300 can be formed or removed, e.g. cut, 

from the production substrates 2805, 2905, respectively, by a water jet cutting tool (not shown). Operation 

of the water jet cutting tool can be done via one or more people and/or one or more automated systems or 

machines. An automated system or machine can include, for example, a computer and one or more robotic 

systems. 

[00253] The water jet cutting tool can cut along the outer perimeter of each body 100, 1300 to be formed 

from the production substrates 2805, 2905. The outer perimeter of the body 100, for example, may include 

the first surface 110, the first contact surface 145, the third surface 130, the third contact surface 165, the 

second surface 120, the fourth contact surface 175, the fourth surface 140, and the second contact surface 

155, as discussed and described above with reference to Figures 1 and 2. The outer perimeter of the bodies 

100, 1300 can be formed to include any of the desired configurations discussed and described herein. If 

desired, the water jet cutting tool, a drill, or other tool can also form the one or more holes 180 that may be 

disposed through the bodies 100 and/or 1300 as discussed and described above with reference to Figures 1 2, 

13, and 14. 

[00254] Other suitable body 100, 1300 removal tools or systems can include, but are not limited to saws, 

lasers, torches, or any combination thereof. In at least other one example, one or more bodies 100, 1300 can 
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be formed from the production substrates 2805, 2905 by stamping. A stamp or stamping die, having the 

desired shape of a body to be formed 100, 1300, can be pressed together and one or more bodies 100, 1300 

can be formed form the production substrates 2805, 2905. For example, a production substrate 2805, 2905 

having a plurality of bodies 100, 1300 to be formed therefrom can be stamped, either sequentially or 

simultaneously, to provide the plurality of individual bodies 100, 130. For simultaneous production of 

multiple bodies 100, 1300 the stamping die can include multiple body stamps/dies that are arranged in a 

configuration that the bodies 100, 1300 are to be formed or removed from the substrates 2805, 2905, 

respectively. 

[002551 After forming a plurality of bodies 100, 1300 from the production substrates 2805, 2905, should it be 

desired that two or more bodies 100, 1300 be stacked and secured together, such stacking and securing of the 

bodies 100, 1300 can be done via one or more people and/or one or more automated systems. For example, a 

computer system can be used to control one or more robotic systems that can stack and secure two or more 

bodies 100, 1300 together using any one or more of the fastening devices discussed herein. One particular 

fastening system can include coating one or both bodies 1 00 or 13 00 that are to be secured together with an 

adhesive about the sides that are to be secured together. 

[002561 Embodiments of the present invention further relate to any one or more of the following 

paragraphs: 

[00257] 1 . A support member for supporting one or more elongated members, comprising a body, at least 

four support arms extending from the body, and at least one curved surface disposed between the support 

arms, wherein each curved surface is concave relative to a centerline of the body, and at least one curved 

surface has a length that is at least twice as long as at least one other curved surface. 

[00258] 2. The support member according to paragraph 1, wherein a first set of opposed curved surfaces 

and a second set of opposed curved surfaces are disposed about the body. 

[002591 3. The support member according to paragraphs 1 or 2, wherein the first set of curved surfaces 

comprises one curved surface that is circular and one curved surface that is elliptical, parabolic, circular, or 

any combination thereof. 

[00260] 4. The support member according to any of paragraphs 1 to 3, wherein the body is monolithic or 

comprises two or more components. 

L 00261] 5. The support member according to any of paragraphs 1 to 4, wherein each component comprises 

at least two support arms. 

[00262] 6. The support member according to any of paragraphs 1 to 5, wherein at least one of the curved 

surfaces has a length that is at least three times as long as at least one other curved surface. 

[00263] 7. The support member according to any of paragraphs 1 to 6, wherein at least one of the curved 

surfaces has a length that is at least three times as long as at least three other curved surface. 

[00264] 8. The support member according to any of paragraphs 1 to 7, wherein the body has a variable 

thickness. 
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[00265] 9. The support member according to any of paragraphs 1 to 8, wherein each support ann comprises 

a distal end having a contact surface disposed thereon, each contact surface having at least one surface 

modification selected from the group consisting of protrusions, projections, protuberances, ridges, pins, rods, 

dimples, depressions, grooves, holes, notches, and recesses. 

[002661 10. The support member according to any of paragraphs 1 to 9, wherein at least two curved 

surfaces have substantially the same length. 

[002671 11. The support member according to any of paragraphs 1 to 10, wherein each curved surface has 

a curvature that is radial, circular, elliptical, parabolic, or any combination thereof. 

[00268] 12. A support system for supporting one or more elongated members, comprising at least four 

support members, each support member comprising a body; at least four support arms extending from the 

body, each support arm comprising a contact surface at a distal end thereof; at least one curved surface 

disposed between the support arms, wherein each curved surface is concave relative to a centerline of the 

body, and at least one curved surface has a length that is at least twice as long as at least one other curved 

surface; wherein the support members are arranged with respect to one another such that an opening is 

formed between the support members. 

[00269] 13. The support system according to paragraphs 12, further comprising a connector disposed 

between two adjacent support bodies. 

[00270] 14. The support system according to paragraphs 12 or 13, wherein the contact surfaces comprise at 

least one surface modification selected from the group consisting of protrusions, projections, protuberances, 

ridges, pins, rods, dimples, depressions, grooves, holes, notches, and recesses. 

[00271 J 15. The support system according to any of paragraphs 12 to 14, further comprising at least one 

elongated member disposed within the opening and supported by at least one of the support members. 

f00272J 16. The support system according to paragraph 15, wherein the at least one elongated member is 

supported in a horizontal position, a vertical position, or at any position between horizontal and vertical. 

[00273] 17. The support system according to paragraph 15, wherein the at least one elongated member is 

supported on one of the curved surfaces having a length that is at least twice as long as at least one other 

curved surface. 

[00274] 18. The support system according to paragraph 15, wherein the at least one elongated member 

comprises a tubular member, pipe, pipeline, cable, communication line, electrical line, open channel, duct, 

pole, cylinder, or rod. 

[00275] 19. The support system according to any of paragraphs 12 to 18, further comprising an elongated 

member disposed within the opening, wherein a perimeter of the opening is greater than an outer perimeter 

of the elongated member. 

[00276] 20. The support system according to any of paragraphs 12 to 19, further comprising a frame 

disposed about at least a portion of the support members. 

[002771 21. The support system according to paragraph 20, wherein the frame is disposed on a ship. 
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[00278] 22. A method for supporting one or more elongated members, comprising: locating at least four 

support members about one another, each support member comprising: a body; at least four support mms 

extending from the body, each support arm comprising a distal end having a contact surface disposed 

thereon; at least one curved surface disposed between the support anns, wherein each curved surface is 

concave relative to a centerline of the body, and at least one curved surface has a length that is at least twice 

as long as at least one other curved surface; wherein the support members are arranged with respect to one 

another such that an opening is formed therebetween; and disposing a first elongated member within the 

opening. 

[00279] 23. The method according to paragraph 22, further comprising locating a cmmector between any 

two adjacent support members. 

[00280] 24. The method according to paragraphs 22 or 23, further comprising locating at least three more 

support members about the at least four support members such that a second opening is formed between the 

at least three more support members; and locating a second elongated member within the second opening. 

[00281] 25. The method according to paragraph 24, wherein the elongated members are disposed 

vertically, the second elongated member is located above the first elongated member, and the weight of the 

first and second elongated members is transferred to the support members. 

[00282] 26. The method according to paragraph 25, wherein the weight of the second elongated member 

and the support members disposed above the first elongated member is transferred to the support members 

beneath the second elongated member and not to the first elongated member. 

[00283) 27. The method according to any of paragraphs 22 to 26, further comprising introducing natural 

gas to the first elongated member. 

[00284] 28. The method according to paragraph 27, wherein the support members are located on a ship and 

the method further comprises operating the ship. 

[00285] 29. The method according to any of paragraphs 22 to 28, further comprising disposing a frame 

about at least a portion of the support members. 

[00286] 30. The method according to any of paragraphs 22 to 29, further comprising securing adjacent 

support members to one another with a connecting member. 

[00287] Certain embodiments and features have been described using a set of numerical upper limits and a 

set of numerical lower limits. It should be appreciated that ranges from any lower limit to any upper limit are 

contemplated unless otherwise indicated. Certain lower limits, upper limits and ranges appear in one or more 

claims below. All numerical values are "about" or "approximately" the indicated value, and take into 

account experimental error and variations that would be expected by a person having ordinary skill in the art. 

[00288] Various terms have been defined above. To the extent a term used in a claim is not defined above, it 

should be given the broadest definition persons in the pertinent art have given that tenn as reflected in at least 

one printed publication or issued patent. Furthermore, all patents, test procedures, and other documents cited 
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in this application are fully incorporated by reference to the extent such disclosure is not inconsistent with 

this application and for all jurisdictions in which such incorporation is permitted. 

[00289] While the foregoing is directed to embodiments of the present invention, other and further 

embodiments of the invention may be devised without departing from the basic scope thereof, and the scope 

thereof is determined by the claims that follow. 
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CLAIMS: 

What is claimed is: 

1. A support member for supporting one or more elongated members, comprising: 

a body; 

at least four support arms extending from the body; and 

at least one curved surface disposed between the support arms, wherein each curved surface is 

concave relative to a centerline of the body, and at least one curved surface has a length that is at least 

twice as long as at least one other curved surface. 

2. The support member of claim 1, wherein a ftrst set of opposed curved surfaces and a second set 

of opposed curved surfaces are disposed about the body. 

3. The support member of claim 2, wherein the ftrst set of curved surfaces comprises one curved 

surface that is circular and one curved surface that is elliptical, parabolic, circular, or any combination 

thereof. 

4. The support member of claim 1, wherein the body is monolithic or comprises two or more 

components. 

5. The support member of claim 4, wherein each component comprises at least two support arms. 

6. The support member of claim 1, wherein at least one of the curved surfaces has a length that is at 

least three times as long as at least one other curved surface. 

7. The support member of claim 1, wherein at least one of the curved surfaces has a length that is at 

least three times as long as at least three other curved surface. 

8. The support member of claim 1, wherein the body has a variable thickness. 

9. The support member of claim 1, wherein each support arm comprises a distal end having a 

contact surface disposed thereon, each contact surface having at least one surface modification selected 

from the group consisting of protrusions, projections, protuberances, ridges, pins, rods, dimples, 

depressions, grooves, holes, notches, and recesses. 
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10. The support member of claim 1, wherein at least two curved surfaces have substantially the same 

length. 

11 . The support member of claim 1, wherein each curved surface has a curvature that is radial, 

circular, elliptical, parabolic, or any combination thereof. 

12. A support system for supporting one or more elongated members, comprising: 

at least four support members, each support member comprising: 

a body; 

at least four support arms extending from the body, each support arm comprising a 

contact surface disposed at a distal end thereof; and 

at least one curved surface disposed between the support anns, wherein: 

each curved surface is concave relative to a centerline of the body, 

at least one curved surface has a length that is at least twice as long as at least one 

other curved surface; and 

the support members are arranged with respect to one another such that an 

opening is formed between the support members. 

13. The support system of claim 12, further comprising a connector disposed between two adjacent 

support bodies. 

14. The support system of claim 12, wherein the contact surfaces comprise at least one surface 

modification selected from the group consisting of protrusions, projections, protuberances, ridges, pins, 

rods, dimples, depressions, grooves, holes, notches, and recesses. 

15. The support system of claim 12, further comprising at least one elongated member disposed 

within the opening and supported by at least one of the support members. 

16. The support system of claim 15, wherein the at least one elongated member is supported in a 

horizontal position, a vertical position, or at any position between horizontal and vertical. 

17. The support system of claim 15, wherein the at least one elongated member is supported on one 

of the curved surfaces having a length that is at least twice as long as at least one other curved surface. 
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18. The support system of claim 15, wherein the at least one elongated member comprises a tubular 

member, pipe, pipeline, conduit, cable, communication line, electrical line, open channel, duct, pole, 

cylinder, or rod. 

19. The support system of claim 12, further comprising an elongated member disposed within the 

opening, wherein a perimeter of the opening is greater than an outer perimeter of the elongated member. 

20. The support system of claim 12, further comprising a frame disposed about at least a portion of 

the support members. 

21. The support system of claim 20, wherein the frame is disposed on a ship. 

22. A method for supporting one or more elongated members, comprising: 

arranging at least four support members adjacent one another, each support member comprising: 

a body; 

at least four support arms extending from the body, each support arm comprising a 

contact surface disposed at a distal end thereof; 

at least one curved surface disposed between the support arms, wherein each curved 

surface is concave relative to a centerline of the body, and at least one curved surface has a length 

that is at least twice as long as at least one other curved surface; and 

wherein the support members are arranged with respect to one another such that an 

opening is formed therebetween; and 

disposing a first elongated member within the opening. 

23. The method of claim 22, further comprising locating a connector between any two adjacent 

support members. 

24. The method of claim 22, further comprising locating at least three more support members about 

the at least four support members such that a second opening is formed between the at least three more 

support members; and locating a second elongated member within the second opening. 

25. The method of claim 24, wherein the elongated members are disposed vertically, the second 

elongated member is located above the first elongated member, and the weight of the first and second 

elongated members is transferred to the support members. 
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26. The method of claim 25, wherein the weight of the second elongated member and the support 

members disposed above the first elongated member is transferred to the support members beneath the 

second elongated member and not to the first elongated member. 

27. The method of claim 22, further comprising introducing natural gas to the first elongated 

member. 

28. The method of claim 27, wherein the support members are located on a ship and the method 

further comprises operating the ship. 

29. The method claim 22, further comprising disposing a frame about at least a portion of the support 

members. 

30. The method of claim 22, further comprising securing adjacent support members to one another 

with a connecting member. 

- 63 -

bhang
Rectangle




