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MOUNTING STRUCTURE 

Field of Invention 
The present invention relates to a mounting structure for supporting one or more 

5 panels such as photovoltaic, glass and aluminium panels. 

Background Art 
The following discussion of the background to the invention is intended to 

facilitate an understanding of the present invention. However, it should be 

10 appreciated that the discussion is not an acknowledgment or admission that any 

of the material referred to was published, known or part of the common general 

knowledge in any jurisdiction as at the priority date of the application. 

Photovoltaic (PV) panels are typically mounted on racks which are 

retrofitted on rooftops. PV panels are conventionally mounted in a top-down 

15 manner in which a bottom surface of a PV panel (the side not facing the sunlight) 

rests on a rigid top surface of the racks. Thereafter, a clamping means is used to 

clamp the bottom surface of the PV panel against the rigid top surface of the racks 

for securing the PV panel on the racks. 

As the PV panels are arranged in a closely packed array, a disadvantage 

20 of top down mounting is the difficulty faced during maintenance works when trying 

to access a PV panel that is mounted within the closely packed array. A common 

solution to the foregoing problem is to provide aisles or corridors for enabling 

maintenance access to PV panels located within the array. However, the provision 

of aisles or corridors reduces space efficiency and less solar power is generated 

25 per unit area. 

The same problem is faced during assembly and/or maintenance checks 

of other types of panels such as glass panels and aluminium panels that are 

formed in a closed packed array, for example glass panels that form the vertical 

fagade of a building where the glass panels have to be assembled and/or 

30 accessed from the exterior of the building. 



Summary of the Invention 

This invention seeks to provide a mounting structure, a mounting structure 

assembly and a method of assembling a mounting structure assembly. 

In an aspect of the invention, there is a mounting structure comprising a 

5 structural member having a first surface adapted to engage a support and at least 

one first flange extending outwardly from a second surface, wherein the first 

surface is distal from the first flange; and at least one securing member comprising 

at least one second flange extending outwardly from a surface of the securing 

member, wherein the securing member is operable to juxtapose with the structural 

10 member via the first surface, and engage with the structural member to secure a 

side of a panel between the first flange and the second flange. 

The invention allows individual panel dismantling from the inside (in the 

case of a building fagade) or the underside (in the case of PV panels) of an 

assembled mounting structure system and array, leading to safer, easier 

15 maintenance and troubleshooting. 

Preferably the second surface adjoins the first surface. 

Advantageously the structural member is a beam and the second surface 

is parallel to a longitudinal axis of the beam. 

It is preferable if the first surface comprises one or more strut channels, and 

20 the first surface is adapted to engage the support via at least one channel securing 

element and the one or more strut channels. Preferably the number of strut 

channels is three because this arrangement provides rotational restraint of the 

structural member when engaged to the support. 

It is advantageous if the structural member comprises one or more 

25 alignment guides, preferably located at an end of the structural member. 

The mounting structure may further comprise a water-resistant cap adapted 

to juxtapose with the structural member via a surface opposing the first surface. 

The water-resistant cap is particularly useful in the case of a mounting structure 

assembly having an array of panels arranged on a roof because the cap prevents 

30 water from penetrating through the assembly. 

Preferably the securing member comprises a length that is substantially 

shorter than a length of the structural member. 



It is preferred if the securing member comprises a bracket having a cross-

sectional shape that corresponds to a cross-sectional shape of the structural 

member. It is further preferred if the bracket comprises a U-shaped channel having 

a width wider than a width of the structural member. 

5 In another aspect of the invention, there is a mounting structure assembly 

comprising a plurality of mounting structures as described above, the mounting 

structure assembly for supporting a plurality of panels. 

Advantageously, the mounting structure assembly comprises at least one 

joint member for sealingly connecting a plurality of mounting structure to each 

10 other. Preferably the joint member has one or more alignment notches to align 

with the one or more alignment guides of the structural member. 

The joint member is a cross-joint having four engaging ends, each end 

adapted to abut against an end of a structural member of a mounting structure. It 

is preferred if the joint member is adapted to be covered by a water-resistant cap 

15 which provides the same advantage as the water-resistant cap of the mounting 

structure. 

The invention is of particular advantage for the mounting of an array of 

photovoltaic solar panels. 

In another aspect of the invention, there is a method of assembling a 

20 mounting structure assembly, the method comprising the steps of: 

(a) connecting a plurality of structural members and joint members 

together, wherein the structural member has a first surface adapted to engage a 

support and at least one first flange extending outwardly from a second surface, 

and wherein the first surface is distal from the first flange; 

25 (b) engaging the first surface of at least one structural member to a 

support; and 

(c) engaging at least one securing member comprising at least one 

second flange extending outwardly from a surface of the securing member, with 

at least one structural member via the first surface, to secure a side of a panel 

30 between the first flange and the second flange. 

Advantageously the first surface comprises at least one strut channel and 

the step of engaging the first surface to the support comprises forming one or more 
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contact points by receiving and locking a channel securing element extending from 

the support, within one strut channel. 

Preferably the one or more contact points define the corners of a 

quadrilateral. 

5 In another aspect of the invention, there is a bottom-up method of 

assembling a mounting structure for mounting at least one photovoltaic solar panel 

having a top surface and a bottom surface, the method comprising the steps of: 

(a) engaging a bottom first surface of a structural member to a support, 

the structural member comprising at least one first flange extending outwardly 

10 from a second surface, wherein the bottom first surface is distal from the first 

flange; 

(b) juxtaposing at least one securing member comprising at least one 

second flange extending outwardly from a surface of the securing member, with 

the structural member via the bottom first surface; 

15 (c) contacting the bottom surface of the photovoltaic solar panel with the 

second flange, and urging the panel towards the first flange and to abut its top 

surface with the first flange; and 

(d) engaging the securing member with the structural member to secure 

a side of the photovoltaic panel between the first flange and the second flange. 

20 It is preferred if the bottom-up method further comprises connecting a 

plurality of structural members and joint members together to form a mounting 

structure assembly. 

Conventional PV panel mounting structures are made up of separate 

structural elements and architectural components mounted on a main structure 

25 like the top of the building. The present invention is advantageous by combining 

these structural elements and architectural components together, thereby 

reducing the overall cost of the mounting structure assembly. It is also possible for 

PV panels array to act as a roof structure or fagade. 

Other aspects of the invention will become apparent to those of ordinary 

30 skill in the art upon review of the following description of specific embodiments of 

the invention in conjunction with the accompanying figures. 

Brief Description of the Drawings 
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The present invention will now be described, by way of example only, with 

reference to the accompanying drawings, which are for illustrative purposes only 

and are therefore not drawn to scale, in which: 

Figure 1 is a perspective view of a structural member of a mounting 

5 structure according to an embodiment of the present invention. 

Figure 2 illustrates the structural member of Figure 1 viewed from one end 

of the structural member. 

Figure 2a is a perspective view of a cap for juxtaposing with a structural 

member according to an embodiment of the present invention. 

10 Figure 2b illustrates the arrangement of channel securing elements within 

the channels. 

Figure 3 shows perspective views of a securing member of a mounting 

structure according to preferred embodiments of the present invention. 

Figure 4 illustrates the securing member of Figure 3 viewed from one end 

15 of the securing member. 

Figure 4a illustrates the securing member being connected with the 

structural member according to an embodiment of the present invention. 

Figure 5 is a perspective view of a joint member according to an 

embodiment of the present invention. 

20 Figure 6 is a perspective view of a cap for juxtaposing with a joint member 

according to an embodiment of the present invention. 

Figure 7 is a bottom perspective view of a mounting structure assembly 

according to the invention. 

Figure 8 is a top perspective view of the mounting structure assembly 

25 according to an embodiment of the present invention. 

Figure 9 is another perspective view of a mounting structure assembly 

according to an embodiment of the present invention. 

Figure 10 is a sectional view of the mounting structure assembly of Figure 

9 viewed along the line X-X. 

30 Figure 11 is a sectional view of the mounting structure assembly of Figure 

9 viewed along the line Y-Y. 



Description of Embodiments of the Invention 

Particular embodiments of the present invention will now be described with 

reference to the accompanying drawings. The terminology used herein is for the 

purpose of describing particular embodiments only and is not intended to limit the 

scope of the present invention. Other definitions for selected terms used herein 

may be found within the detailed description of the invention and apply throughout 

the description. Additionally, unless defined otherwise, all technical and scientific 

terms used herein have the same meanings as commonly understood by one of 

ordinary skill in the art to which this invention belongs. Where possible, the same 

reference numerals are used throughout the figures for clarity and consistency. 

Throughout the specification, unless the context requires otherwise, the 

word "comprise" or variations such as "comprises" or "comprising, will be 

understood to imply the inclusion of a stated integer or group of integers but not 

the exclusion of any other integer or group of integers. 

Furthermore, throughout the specification, unless the context requires 

otherwise, the word "include" or variations such as "includes" or "including" will be 

understood to imply the inclusion of a stated integer or group of integers but not 

the exclusion of any other integer or group of integers. 

The terms "top" (or "above") and "bottom" (or "below") used throughout the 

specification will have ordinary meaning in the art and will be understood by a 

skilled person to refer to how far an article is placed with respect to a ground level, 

for example, an article is located at the bottom if it is closer to a ground level 

compared to an article located at the top. For the avoidance of doubt, Figure 2 

shows the surface 13 as a top surface and surface 11 as a bottom surface. 

The invention relates to a mounting structure that is preferably for 

supporting panels. 

An embodiment of the invention will now be described with specific 

reference to the mounting of PV panels, although as mentioned earlier the 

invention is not limited to the mounting of such panels. 

Referring to the figures, according to a first aspect of the invention there is 

a mounting structure for supporting a panel 50, preferably a PV panel, in a bottom 

up manner wherein the bottom refers to the part of the panel 50 facing away from 
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the sunlight (Figure 7 shows the bottom of panel 50) and the top refers to the part 

of the panel 50 facing the sunlight (Figure 8 shows the top of the panel 50). 

In a preferred embodiment of the invention, the mounting structure 

comprises a structural member 10 and a securing member 20. One or more 

5 mounting structures can be connected to one or more joint members 40 and 

panels 50 to form a mounting structure assembly (Figures 7 to 11). The mounting 

structure assembly of the present invention can function for example as a shelter 

or part of a rooftop if placed on top of a building, or the fagade of building. 

10 Structural Member 

As shown in Figures 1 and 2, the structural member 10 is depicted as a 

elongate beam having a quadrilateral body with a width a, depth fS and a length 6. 

The structural member 10 has a first surface 11 adapted to engage a support, 

sides 12 (second surface) that abuts against a panel in operation, and third surface 

15 13. Sides 12 adjoin first surface 11 and third surface 13, and the first surface 11 

and third surface 13 are opposing surfaces. Surface 11 can be considered a 

bottom surface (or a surface of the base of the structural member 10) and surface 

13 can be considered a top surface (or a surface of the top of the structural 

member 10) when used with panels that are arranged horizontally or at an incline 

20 when in operation. The support can be a vertical pillar 70 as illustrated in Figure 

7. The structural member 10 comprises flanges 14 (first flanges) that extend 

outwardly from sides 12 of the structural member 10. The flanges 14 are 

substantially parallel to the longitudinal axis of the structural member 10. In various 

embodiments, the flanges 14 may be located anywhere along the sides 12 (i.e. 

25 along depth /?). In a preferred embodiment, the flanges 14 are at a distal location 

from first surface 11. More preferably, the flanges 14 are located at the third 

surface 13 (as shown in Figures 1 and 2) or proximate to the third surface 13. The 

term "distal" has ordinary meaning in the art and the location of the flanges 14 are 

taken with reference to the first surface 11. Importantly, there is a distance 

30 between the flanges 14 and first surface 11 to allow a panel 50 to be clamped 

between the flanges 14 of the structural member 10 and the flanges 24 of the 

securing member 20, when the securing member 20 is engaged with the structural 



8 

member 10 via the first surface 11. Preferably, this distance is at least the 

thickness of the panel 50 being clamped. 

The flanges 14 preferably extend orthogonally from the sides 12. In various 

embodiments, the flanges 14 may extend outwardly at an acute or obtuse angle 

5 with respect to the sides 12. The distance of extension of the flanges 14 will 

depend on the application and requirements of the present invention. Therefore, 

it will be appreciated that one flange 14 on one side 12 may extend outwardly at 

a different angle and/or different distance compared to the other flange 14 on the 

opposing side 12 of the structural member 10. It will also be appreciated that one 

10 flange 14 on one side 12 may be located at a different location distal from the first 

surface 11, compared to the other flange 14 of the opposing side 12 of the 

structural member 10. In various embodiments, the structural member 10 may 

comprise only one flange 14 extending out from only one side 12. 

Each flange 14 comprises a cap engagement notch 14a that allows the 

15 engagement of a catch 30a of a water-resistant cap 30 with the structural member 

10. The cap 30 covers the structural member 10. As shown in Figure 2a, the water-

resistant cap 30 comprises angled edges that conforms to the shape of the second 

surface 12 of the structural member 10. The catch 30a is located at the end of the 

angled edges. The water-resistant cap 30 comprises a length that may be more 

20 than, equal to or less than the length 6 of the structural member 10. Each flange 

14 also comprises a flange channel 14b for receiving a sealer (includes but is not 

limited to gaskets) that urges against a surface of the panel 50 when the mounting 

structure is in use. This water-resistant cap 30 and/or sealer prevent water from 

penetrating the space between the mounting structure and the panel 50 so as to 

25 reduce wear and tear, and/or to maintain engagement between the mounting 

structure and the panel 50. 

The structural member 10 comprises a cavity 16, which may be used to lay 

for example electrical cables. The structural member 10 has one or more 

alignment guides 17 which extend into the cavity 16 from an internal surface of 

30 the structural member 10. The alignment guides 17 may extend along the length 

6 of the structural member 10 and end at both ends of the structural member 10. 

In various embodiments, the alignment guides 17 are discontinuous and are 

preferably only located at the ends of the structural member 10, i.e. they do not 
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extend along the length of the structural member 10. The alignment guides 17 

enable the structural member 10 to be aligned with alignment notches 47 of a joint 

member 40 (Figure 5) or another structural member 10. If more than one structural 

member 10 are to be joined together, one end of each structural member 10 may 

5 comprise alignment guides 17 while the other end may comprise alignment 

notches 47. 

The structural member 10 further comprises connection bores 18 that allow 

for example a threaded screw and/or a nut and bolt 49 (Figure 11) to connect more 

than one structural member 10 together, or to connect a structural member 10 to 

10 a joint member 40. In various embodiments the connection between structural 

members 10 and/or structural members 10 and joint members 40 is achieved by 

other means known in the art, for example welding, the structural members 10 

may not comprise connection bores 18. 

The first surface 11 is adapted to engage a support 70. The first surface 11 

15 comprise strut channels 15, which preferably run along the length 6 of the 

structural member 10. In various embodiments, the strut channels 15 are integral 

and form a unitary structure with the structural member 10. In other various 

embodiments, the strut channels 15 are separate structures and are attachable to 

the first surface 11 by means known in the art (includes but not limited to screws, 

20 adhesives and welding). The longitudinal axis of each strut channel 15 is 

substantially aligned with the longitudinal axis of the structural member 10. The 

strut channels 15 facilitate attachment of the structural member 10 to the vertical 

pillar 70 so that the structural member 10 can be elevated above the ground by 

the vertical pillar 70. As shown in Figure 2, the structural member 10 comprises 

25 three strut channels 15 but more or less channels are included in the scope of the 

invention. Preferably, the first surface 11 comprises at least two strut channels 15. 

The strut channels 15 are operable to receive channel securing elements 75 that 

connect the structural member 10 with the support 70. Channel securing elements 

75 include but are not limited to screws, bolts, nuts or any other form of mechanical 

30 securing element that can be used to fasten the structural member 10 to the 

vertical pillar 70. Preferably, the channel securing elements 75 are anti-rotational 

channel securing elements that prevent lateral rotation of the channel securing 

elements 75 once they are installed within the strut channels 15. In preferred 
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embodiments, channel securing elements 75 are bolts or nuts. Strut channels 15 

are advantageous because the support 70 can be connected to the structural 

member 10 anywhere along the length of the structural member 10. Further, more 

than one strut channel 15 is advantageous because channel securing elements 

5 75 can be arranged in various manner to connect the structural member 15 with 

the support 70, so as to provide lateral and/or longitudinal rotation restraint of the 

structural member 10 about the support 70. A higher level of restraint will provide 

a stiffer and thus stronger structural support. Figure 2b illustrates how channel 

securing elements 75 may be arranged within strut channels 15, where the 

10 channel securing elements 75 form contact points with the strut channels 15. The 

left figure shows the channel securing elements 75 being arranged in a 

quadrilateral, where the channel securing elements 75 form the corners of the 

quadrilateral. The quadrilateral configuration enhances structural integrity by 

resisting angular rotation about both the longitudinal and lateral axes of the 

15 structural member 10. The right figure shows the contact points in the shape of a 

triangle where the channel securing elements 75 form the corners of the triangle. 

The left figure is preferable over the right figure because it better provides 

longitudinal rotation restraint of the structural member 10 with respect to the 

support 70. Preferably, a channel securing element 75 extending from the support 

20 70 is received and locked within one strut channel 15. 

The structural member 10 may be formed from any suitable material which 

includes but is not limited to metals (e.g. aluminium and steel), plastics (e.g. 

polyvinyl chloride) and compositions thereof. The structural member 10 is 

preferably formed by metal extrusion. 

25 

Securing Member 

Figure 3 shows perspective views of two embodiments of the securing 

member 20. The securing member 20 in these instances are brackets having one 

or two holes 28 at their bases for attachment to the structural member 10 as will 

30 be further explained below. The securing member 20 comprises a length p, depth 

Y and width z. 

As illustrated in Figure 4, the securing member 20 is a bracket having a 

base 21 and sides 22. The base 21 and sides 22 defining a U-shaped channel 26 
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which has an internal width ei that is less than the width e of the securing member 

20, i.e. internal width ei = width e - thickness of sides 22. The securing member 

20 comprises flanges 24 (second flanges) that extend outwardly from sides 22 of 

the securing member 20. The flanges 24 comprise bracings 24a that support the 

5 flanges 24 and prevent them from buckling when the flanges 24 urge against a 

surface of a panel 50, to urge the panel 50 against the flanges 14 of the structural 

member 10 when in use. The flanges 24 are substantially parallel to the 

longitudinal axis of the securing member 20. In various embodiments, the flanges 

24 may be located anywhere along the sides 22 (i.e. along depth y). In a preferred 

10 embodiment, the flanges 24 are at a distal location from the base 21. More 

preferably, the flanges 24 are located at the free edge of sides 22 where the depth 

y defines the distance between the base 21 and the flanges 24 (as shown in 

Figures 3 and 4). It will be appreciated that this distance, as well as the depth y, 

is dependent on the depth /? of the structural member 10 and the thickness of the 

15 panel 50 being installed, for example, depth y >depth (3 - thickness of panel 50. 

It is preferable that there is a gap between the base 21 and the first surface 11. A 

gap provides a distance for the base 21 to move towards the first surface 11, which 

can increase the clamping force exerted by the flanges 24 urging against a panel 

50 and the flanges 14. This improves the securing of a panel 50 between the 

20 flanges 14, 24. 

The flanges 24 preferably extend orthogonally from the sides 22. In various 

embodiments, the flanges 24 may extend outwardly at an acute or obtuse angle 

with respect to the sides 22. The distance of extension of the flanges 24 will 

depend on the application and requirements of the present invention. Therefore, 

25 it will be appreciated that one flange 24 on one side 22 may extend outwardly at 

a different angle and/or different distance compared to the other flange 24 on the 

opposing side 22 of the securing member 20. It will also be appreciated that one 

flange 24 on one side 22 may be located at a different location distal from the base 

21, compared to the other flange 24 of the opposing side 22 of the securing 

30 member 20. In various embodiments, the securing member 20 may comprise only 

one flange 24 extending out from only one side 22. 

As shown in Figure 4a, the securing member 20 is operable to juxtapose 

with the structural member 10 via the first surface 11, and engage with the 
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structural member 10 to secure a side of the panel 50 between the flanges 14 and 

the flanges 24. The juxtaposition of the securing member 20 and the structural 

member 10 comprises bringing the base 21 in close proximity or contact with the 

first surface 11, by moving the securing member 20 in the direction A towards the 

5 structural member 10. In a preferred embodiment, the base 21 is in close proximity 

with the first surface 11. As shown in Figure 10, the juxtaposition of the structural 

member 10 and the securing member 20 secures a side of a panel 50 between 

the flanges 14 and flanges 24. Preferably the internal width ei of the U-shaped 

channel 26 is wider than the width a of the structural member 10 such that the U-

10 shaped channel 26 is capable of receiving the structural member 10. It is preferred 

that the juxtaposition of the structural member 10 and the securing member 20 is 

a fitting engagement. 

Securing means which include but are not limited to screw, nuts and bolts, 

may be used to secure the structural member 10 with the securing member 20 via 

15 holes 28 at the base 21 of the securing member 20. Other securing means known 

to the person of skill in the art are included in the scope of the invention, for 

example the use of adhesives. One or more types of securing means may be used 

to secure the structural member 10 with the securing member 20. In a preferred 

embodiment, a through bolt is use to secure the structural member 10 with the 

20 securing member 20, where the head of the bolt or nut sits in a recess 13a of the 

third surface 13 of the structural member 10, and the body of the bolt extends 

through cavity 16 and out through the first surface 11 and base 21 (via holes 28), 

to the head of the bolt or nut. 

In various embodiments, the length p of the securing member 20 is 

25 substantially shorter than the length 6 of the structural member 10. Consequently, 

multiple securing members 20 may be used along the longitudinal axis of the 

structural member 10 to secure one or more panels 50 between the flanges 14, 

24. The structural member 10 can be formed to any desired length and each 

securing member 20 can be formed to various desired lengths depending on the 

30 structural member 10 and the applications and requirements of the invention. 

When in use, each securing member 20 engaged with a structural member 10 

may have different or same lengths p. 
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The securing member 20 may be formed from any suitable material which 

includes but is not limited to metals (e.g. aluminium and steel), plastics (e.g. 

polyvinyl chloride) and compositions thereof. The securing member 20 may be 

formed from the same or different material as the structural member 10. The 

5 securing member 20 is preferably formed by metal extrusion. 

Joint Member 

Figure 5 provides an embodiment of a joint member 40. The joint member 

40 is adapted to sealingly engage and join/connect one or more structural 

10 members 10 together. In a preferred embodiment, the joint member 40 is a cross-

joint having four engaging ends, each end adapted to abut against an end of a 

structural member 10 of a mounting structure. The joint member 40 is operable to 

sealingly engage both the structural members 10 and the panels 50 so as to 

provide a seal to prevent water on the top surfaces of the panels 50 to flow through 

15 the panel array. It will be appreciated that the joint member 40 may have shapes 

other than a cross-joint, and each end of the joint member 40 may be at a different 

angle with respect to another end. 

Similar to the structural member 10, the joint member 40 comprises a first 

surface 41, sides 42 (second surfaces) and third surface 43. In a preferred 

20 embodiment, the first surface 41 is not adapted to engage a support, i.e. the joint 

member 40 is not a structural component in the mounting structure assembly and 

has a minimum load bearing capacity. Sides 42 adjoin first surface 41 and third 

surface 43. As shown in Figure 5, sides 42 are discontinuous surface. In other 

various embodiments, the sides 42 are continuous surfaces. Surface 41 can be 

25 considered a bottom surface (or a surface of the base of the joint member 40) and 

surface 43 can be considered a top surface (or a surface of the top of the joint 

member 40) when used with panels that are arranged horizontally or at an inclined 

when in operation. The joint member 40 comprises a depth that is substantially 

similar to or is the same as depth fS of the structural member 10. 

30 The joint member 40 comprises one or more flanges 44 that extend 

outwardly from the sides 42, and the third surface 43, of the joint member 40. The 

location of flanges 44 correspond to the flanges 14 of the structural member 10 to 

ensure a sealing engagement between the structural member 10 and the joint 
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member 40. When in use, the flanges 14, 44 are continuous in the mounting 

structure assembly. The flanges 44 preferably extend orthogonally from the sides 

42. In various embodiments, the flanges 44 may extend outwardly at an acute or 

obtuse angle with respect to the sides 42. The distance of extension of the flanges 

5 44 will depend on the application and requirements of the present invention. 

Therefore, it will be appreciated that one flange 44 on one side 42 may extend 

outwardly at a different angle and/or different distance compared to another flange 

44 on another side 42 of the joint member 40. 

Similarto flanges 14 of the structural member 10, each flange 44 comprises 

10 a cap engagement notch that allows the engagement of a catch of a water-

resistant cap 60 with the joint member 40. The cap 60 covers the joint member 

40. The water-resistant cap 60 conforms to the shape and size of the joint member 

40, in particular to the third surface 43. Each flange 44 also comprises a flange 

channel for receiving a sealer that urges against a surface of the panel 50 when 

15 the mounting structure is in use. This water-resistant cap and/or sealer prevent 

water from penetrating the mounting structure assembly when in use. Example of 

a sealer is a rubber gasket. 

The joint member 40 comprises a cavity 46 that is in fluid communication 

with the cavity 16 of the structural member 10 in the mounting structure assembly. 

20 Similarly, cavity 46 may be used to lay for example electrical cables. In a preferred 

embodiment, the sides 42 are discontinuous so that cavity 46 can be accessed. 

The joint member 40 has one or more alignment notches 47 which extend 

outwards from the ends of the joint member 40. The alignment notches 47 facilitate 

the connection of the structural members 10 with the joint member 40. 

25 The joint member 40 further comprises connection bores 48 that allow for 

example a threaded screw and/or a nut and bolt 49 to connect the joint member 

40 with one or more structural members 10. In various embodiments where the 

connection between joint members 40 and structural members 10 is achieved by 

other means known in the art, for example welding, the joint member 40 may not 

30 comprise connection bores 48. 

The joint member 40 may be formed from any suitable material which 

includes but is not limited to metals (e.g. aluminium and steel), plastics (e.g. 

polyvinyl chloride) and compositions thereof. The joint member 40 may be formed 
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by metal extrusion. The joint member 40 may be formed from the same or different 

material as the structural member 10 and/or the securing member 20. 

Method of Assembling a Mounting Structure Assembly 

5 

According to another aspect of the invention, there is a method of 

assembling a mounting structure assembly for panels (i.e. assembling a plurality 

of panels and mounting structures) using the mounting structure and joint member 

as described above. 

10 The mounting structure assembly method comprises the steps of 

connecting a plurality of structural members 10 and joint members 40 together, 

wherein the structural member 10 has a first surface 11 adapted to engage a 

support 70 and flanges 14 extending outwardly from a second surface 12, wherein 

the first surface 11 is distal from the flanges 14. The method also comprises 

15 engaging the first surface 11 of at least one structural member 10 to a support 70; 

and engaging at least one securing member 20 having flanges 24 extending 

outwardly from the surface 22 of the securing member 20, with at least one 

structural member 10 via the first surface 11, to secure a side of the panel 50 

between the first flange 14 and the second flange 24. Preferably, the structural 

20 member 10 is arranged substantially perpendicular to the support 70. 

The structural members 10 and the joint member 40 are connected together 

by first aligning the alignment notches 47 of the joint member 40 with the alignment 

guides of the structural members 10. Thereafter, suitable securing means such as 

threaded screws and/or nuts and bolts 49 are used to engage the connection 

25 bores 18, 48 together. Preferably, the connection bores 18, 48 are accessed via 

the cavity 46 of the joint member 40 because the joint member 40 preferably has 

discontinuous sides 42. In other embodiments, the structural members 10 and the 

joint member 40 are joined together via other suitable securing means which 

include but are not limited to adhesives. 

30 In preferred embodiments of the invention, the first surface 11 comprises 

at least one strut channel 15 and the step of engaging the first surface 11 to the 

support 70 comprises forming one or more contact points by receiving and locking 

a channel securing element 75 extending from the support 70 within one strut 
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channel 15. The channel securing element 75 forms a contact point with the strut 

channel 15. In preferred embodiments, the contact points define the corners of a 

quadrilateral, as shown in Figure 2b. 

In a preferred method, pressure exerted by the securing member 20 on the 

5 bottom surface of the panel 50 presses the panel 50 against the flanges 14 of the 

structural member 10. To release the panel 50, the securing member 20 is 

detached from the structural member 10. 

In the case of a mounting system having an array of four panels 50, the 

method comprises the step of providing a cross-joint member 40 having four ends 

10 to sealingly connect the opposing corners of the panels 50, where each end abuts 

an end of a structural member 10. This forms a seal and the array of panels 50 

can function for example as a rooftop or shelter if placed on top of a building. 

Figures 7 to 11 provide a mounting structure assembly, where four 

structural members 10 and several securing members 20 support four panels 50, 

15 and the structural members 10 are joined by a joint member 40. In a preferred 

embodiment, the plurality of panels 50 form an array of photovoltaic solar panels. 

Naturally the mounting structure assembly can have more or less panels 11 and 

structural members 12. In the mounting structure assembly as illustrated in Figure 

9, the structural members 10 are arranged such that a first set of structural 

20 members 10 are laterally spaced apart and a second set of structural members 10 

are arranged orthogonal to the first set of structural members 10. 

The mounting structure assembly is supported by a support 70. In a 

preferred embodiment, the support 70 engages with the first surfaces 11 of two 

laterally spaced structural members 10 which are joined by a joint member 40, as 

25 shown in Figure 7. The support 70 engages the first surfaces 11 via channel 

securing elements 75 and strut channels 15, which are shown in Figures 10 and 

11. The support 70 preferably traverses the joint member 40 because the joint 

member 40 is not intended for load bearing. In various embodiments, the end of 

the support 70 that engages the structural members 10 comprises a shape similar 

30 to that of the joint member 40, such that the support 70 is capable of engaging 

every structural member 10 that is connected with the joint member 40. In other 

embodiments, the support 70 engages only one structural member 10 and does 

not traverse the joint member 40. 



17 

The end of the support 70 that engages the structural member 10 may be 

inclined with respect to the direction of gravity, which allows the mounting structure 

assembly to be positioned at an incline which would be advantageous for PV 

panels to capture maximal sunlight. 

5 After the mounting structure assembly has been assembled, water-

resistant caps 30, 60 are juxtaposed with and attached to the third surface 13 of 

the structural member 10 and the third surface 43 of the joint member 40, so as to 

prevent water from penetrating the mounting structure assembly when in use. One 

or more caps 30 may be used to attach to the structural member 10 depending on 

10 the length of the structural member 10 and the caps 30. The caps 30, 60 may be 

modified, for example one end of one cap is tucked under one end of another cap, 

such that they overlap with one another, without leaving any gaps, so that water 

does not penetrate the mounting structure assembly when in use. 

15 Bottom-up Mounting Structure Assembly Method for a PV Panel 

An aspect of the invention relates particularly to the mounting of PV panels 

from the bottom, the PV panel having a bottom surface and a top surface. As 

mentioned above, the bottom surface refers to the side of the PV panel that is not 

20 in contact with sunlight while the top surface refers to the side that does. In other 

words, the invention provides an assembly method which enables a reverse 

manner of mounting PV panels using a bottom-up approach as compared to 

conventional methods that utilize a top-down approach. 

The bottom-up method comprises engaging the bottom first surface 11 of 

25 the structural member 10 to a support 70, the structural member 10 comprising at 

least one first flange 14 extending outwardly from a second surface 12, wherein 

the bottom first surface 11 is distal from the first flange 14, juxtaposing at least one 

securing member 20 comprising at least one second flange 24 extending 

outwardly from a surface of the securing member 20, with the structural member 

30 10 via the bottom first surface 11, contacting the bottom surface of the PV panel 

70 with the second flange 24, and urging the PV panel 70 towards the first flange 

14 and to abut its top surface with the first flange 14, and engaging the securing 

member 20 with the structural member 10 to secure a side of the PV panel 70 



between the first flange 14 and the second flange 24. It will appreciated that the 

first surface 11 is a bottom surface while the third surface 13 is a top surface. 

It is appreciated by the person skilled in the art that variations and 

combinations of features described above, not being alternatives or substitutes, 

may be combined to form yet further embodiments falling within the intended 

scope of the invention. In particular, 

• each structural member may be structurally reinforced through bracings in 

which a first end of the bracing is attached to the strut channel and a second 

end of the bracing is attached to a rigid body or the ground. 

• the longitudinal axis of the structural member may be inclined at an angle 

with respect to the ground for mounting panels at the angle. 

• the panel has a rectangular dimension. However, it may be appreciated 

that the panel may also have other dimensions not restricting the edges to 

be linear. For example, the panel may be circular. In such a case, the 

structural member may be shaped circularly lengthwise to conform to the 

circular edge of the panel. In various embodiments, a linear structural 

member may also be used to clamp a portion of the circular edge. 
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Claims 

1. A mounting structure comprising: 

a structural member having a first surface adapted to engage a 

5 support and at least one first flange extending outwardly from a second 

surface, wherein the first surface is distal from the first flange; and 

at least one securing member comprising at least one second 

flange extending outwardly from a surface of the securing member, 

wherein the securing member is operable to juxtapose with the structural 

10 member via the first surface, and engage with the structural member to 

secure a side of a panel between the first flange and the second flange. 

2. The mounting structure according to claim 1, wherein the second surface 

adjoins the first surface. 

15 
The mounting structure according to claim 1 or 2, wherein the structural 

member is a beam and the second surface is parallel to a longitudinal axis 

of the beam. 

20 4. The mounting structure according to any preceding claim, wherein the first 

surface comprises one or more strut channels, and wherein the first 

surface is adapted to engage the support via at least one channel 

securing element and the one or more strut channels. 

25 5. The mounting structure according to claim 4, wherein the number of strut 

channels is three. 

6. The mounting structure according to any preceding claim, wherein the 

structural member comprises one or more alignment guides located at an 

30 end of the structural member. 

7. The mounting structure according to any preceding claim wherein the 

mounting structure further comprises a water-resistant cap adapted to 
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juxtapose with the structural member via a surface opposing the first 

surface. 

8. The mounting structure according to any preceding claim, wherein the 

5 securing member comprises a length that is substantially shorter than a 

length of the structural member. 

9. The mounting structure according to any preceding claim, wherein the 

securing member comprises a bracket having a cross-sectional shape 

10 that corresponds to a cross-sectional shape of the structural member. 

10. The mounting structure according to claim 9, wherein the bracket 

comprises a U-shaped channel having a width wider than a width of the 

structural member. 

15 
11. A mounting structure assembly comprising a plurality of mounting 

structures each according to any preceding claim, the mounting assembly 

for supporting a plurality of panels, preferably an array of photovoltaic 

solar panels. 

20 

12. The mounting structure assembly according to claim 11, further 

comprising at least one joint member for sealingly connecting a plurality of 

structural members to each other. 

25 13. The mounting structure assembly according to claim 12 when dependent 

from claim 6, wherein the joint member has one or more alignment 

notches to align with the one or more alignment guides of the structural 

member. 

30 14. The mounting structure assembly according to claim 12 or 13 wherein the 

joint member is a cross-joint having four engaging ends, each end 

adapted to abut against an end of a structural member of a mounting 

structure. 
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15. The mounting structure assembly according to any of claims 12 to 14, 

wherein the joint member is adapted to be covered by a water-resistant 

cap. 

5 

16. A method of assembling a mounting structure assembly, the method 

comprising the steps of: 

(a) connecting a plurality of structural members and joint 

members together, wherein the structural member has a first surface 

10 adapted to engage a support and at least one first flange extending 

outwardly from a second surface, and wherein the first surface is distal 

from the first flange; 

(b) engaging the first surface of at least one structural member 

to a support; and 

15 (c) engaging at least one securing member comprising at least 

one second flange extending outwardly from a surface of the securing 

member, with at least one structural member via the first surface, to 

secure a side of a panel between the first flange and the second flange. 

20 17. The method according to claim 16, wherein the first surface comprises at 

least one strut channel and the step of engaging the first surface to the 

support comprises forming one or more contact points by receiving and 

locking a channel securing element extending from the support, within 

one strut channel. 

25 

18. The method according to claim 17, wherein the one or more contact 

points define the corners of a quadrilateral. 

mounting structure 

30 19. A bottom-up method of assembling a mounting structure for mounting at 

least one photovoltaic solar panel having a top surface and a bottom 

surface, the method comprising the steps of: 
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(a) engaging a bottom first surface of a structural member to a 

support, the structural member comprising at least one first flange 

extending outwardly from a second surface, wherein the bottom first 

surface is distal from the first flange; 

(b) juxtaposing at least one securing member comprising at 

least one second flange extending outwardly from a surface of the 

securing member, with the structural member via the bottom first surface; 

(c) contacting the bottom surface of the photovoltaic solar panel 

with the second flange, and urging the panel towards the first flange and 

to abut its top surface with the first flange; and 

(d) engaging the securing member with the structural member 

to secure a side of the photovoltaic panel between the first flange and the 

second flange. 

The bottom-up method of claim 19, the method comprising connecting a 

plurality of structural members and joint members together to form a 

mounting structure assembly. 


