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PORTAL FRAME

The present invention relates to a portal frame and, in

particular, to a wooden portal frame.

Portal frames are used in construction to frame

openings in a panel or other wall-like structure, such as a

door, window or garage door, for example. The portal frame

must resist forces which result from lateral forces exerted

on a building or structure, for example those occurring due

to wind loading. The absence of structural materials in the

portal opening necessitates a higher level of resistance to

forces received or imposed on the portal frame when

compared, for example, to a wall panel frame.

The use of steel portal frames in timber framed

constructions is known. For example, US patent application

no. 12/178,078 (published as US 2010/0018151 Al) describes a

steel portal frame comprising a pair of steel shearwalls and

a header. However, steel frames provide thermal bridges

which conduct heat from a warmer side to a colder side, and

therefore reduce the energy efficiency of a timber frame

construction. Further, the steel components do not match

the shrinkage of the timber components, giving rise to

detrimental relative movements between respective steel and

timber components. The use of steel portal frames also

increases the cost of construction. Timber, on the other

hand, can be sustainably sourced and provides aesthetic

benefits. Timber is also more conducive to fixing methods

used with timber frame constructions.



The Simpson Strong-Tie "Wood Strong-Wall Garage Portal

System" of the present applicant, and known in the art,

comprises one or more shearwall panels and a header formed

from timber. Lateral loads received on the building and

experienced by the portal frame are designed to be resisted

at the base of the column by holdowns and anchor bolts, i.e.

a substantially rigid connection at the base between the

columns and the supporting foundation. In order to provide

sufficient resistance to the loading, the foundation on

which the portal frame is supported must be of a bespoke

construction, and one which differs from that commonly used

for timber frame constructions. This adds complexity (and

cost) since it is usual for strip foundations to be

constructed as an entire entity for the building, prior to

arrival on site of the timber frame, where there is no

requirement for a length (or lengths) of specialised cross

section in that foundation where a portal frame is

envisaged.

US patent application no. 11/333,294 (published as US

2006/0193687 Al) describes a moment resisting connector for

providing rigidity and resisting lateral loads in moment

frames. This shape of connector requires fabrication (e.g.

welding) , has fixed dimensions, envelops the ends of the

column and header and is fabricated from metal. As a

result, the problem of thermal bridging again occurs, as

does the problem of detrimental relative movements between

respective steel and timber components . The use of metal

also increases the cost of construction. The over-

engineering of the connector (relative to the column)

results in all force loading and movement being transferred

to the header and columns, with a sudden transition zone



from connector to header or column, and this can cause

failure at points of force and bending concentrations,

typically immediately adjacent to the openings of the

connector which envelop the ends of the column and header.

Furthermore, the fixed dimensions of the fabricated section

limit use of any one connector to the connection of a single

size of header and column, increasing the range of different

connector sizes which must be produced in order to

accommodate different sizes of header and column, and/or

compromising the structural integrity of a connection where

the connector does not exactly fit the dimensions of each of

the column and header.

US patent application no. 10/637,444 (published as US

2004/0154258 Al) describes a structure comprising an

"active" mechansim which is moved or deformed in response to

loading of a frame. This does not provide for a rigid frame

which resists loading in the manner of a portal frame.

The present invention addresses the above problems

experienced in the art .

According to a first aspect, the present invention

provides a portal frame comprising:

at least one header;

at least a first column;

.at least one frame connector for rigidly connecting the

at least first column to the at least one header;

at least one header fastening means for fastening the

frame connector to the at least one header;

at least one column fastening means for fastening the

frame connector to the at least first column, wherein:



the at least first column is formed of wood or a wood-

based/wood-derived material, and

the at least one frame connector comprises:

a lateral header connecting portion extending

beyond a lateral edge of the first column in a direction

towards the centre of the at least one header; and

a column connecting portion extending along at

least a portion of the height of the at least first column,

wherein:

the lateral header connecting portion comprises at

least one of the at least one header fastening means .

According to a second aspect, the present invention

provides a column for use as the at least one first column

and/or at least second column in a portal frame as set forth

herein .

According to a third aspect, the present invention

provides a method of forming a portal frame as set forth

herein and comprising the step of:

fastening the at least first column to the at least one

header using the frame connector.

According to a fourth aspect, the present invention

provides a frame connector for use in a portal frame as set

forth herein wherein the frame connector comprises:

a lateral header connecting portion extending in use

beyond a lateral edge of the first column in a direction

towards the centre of the at least one header; and

a column connecting portion extending in use along at

least a portion of the height of the at least first column.



Preferred embodiments of the present invention will now

be described by way of example only with reference to the

accompanying drawings, in which:

Figure 1 is a schematic perspective view of a portal

frame according to a first preferred embodiment of the

present invention;

Figure 2 is a schematic front elevation view of the

portal frame of Figure 1 ;

Figures 3a to 3c are schematic perspective views of a

header of the portal frame of Figure 1 ;

Figure 4 is a schematic perspective view of a first

column of the portal frame of Figure 1 ;

Figure 5 is a schematic detailed front elevation view

of the upper left hand end of the portal frame of Figure 1 .

Figures 6a and 6b are schematic perspective views of

respective outer and inner frame connectors of the portal

frame of Figure 1;

Figure 6c is a schematic perspective view of an edging

strip of the portal frame of Figure 1 ;

Figure 7a is a schematic detailed plan view from above

of a right hand end of the portal frame of Figure 1 ;

Figure 7b is an enlarged schematic detailed plan view

from above of a part of the right hand end of the portal

frame shown in Figure 7a;

Figure 7c is an enlarged schematic detailed plan view

from above of a part of the right hand end of the portal

frame shown in Figure 7a;

Figures 8a and 8b are schematic detailed perspective

views of a column connector of the portal frame of Figure 1 ;

Figures 9a and 9b are schematic detailed perspective

views of a further embodiment of column connector according

to the present invention;



Figures 10a and 10b are schematic detailed perspective

views of a yet further embodiment of column connector

according to the present invention;

Figures 11a and lib are schematic detailed perspective

views of a further embodiment of column connector according

to the present invention;

Figures 12a and 12b are schematic detailed perspective

views of a yet further embodiment of column connector

according to the present invention;

Figure 13 is a schematic perspective view of a portal

frame according to a further preferred embodiment of the

present invention;

Figure 14 is a schematic front elevation view of the

portal frame of Figure 13 ;

Figure 15 is a schematic perspective view of a first

column of the portal frame of Figure 13 ;

Figure 16 is a schematic perspective view of a portal

frame according to a further preferred embodiment of the

present invention;

Figure 17 is a schematic front elevation view of the

portal frame of Figure 16;

Figure 18 is a schematic perspective view of a first

column of the portal frame of Figure 16;

Figure 19 is a schematic detailed front elevation view

of the upper left hand end of the portal frame of Figure 16;

Figure 20 is a schematic detailed plan view from above

of a right hand end of the portal frame of Figure 16;

Figure 21 is a schematic perspective view of a portal

frame according to a further preferred embodiment of the

present invention;

Figure 22 is a schematic front elevation view of the

portal frame of Figure 21;



Figure 23 is a schematic perspective view of a first

column of the portal frame of Figure 21;

Figure 24 is a schematic perspective view of a portal

frame according to a further preferred embodiment of the

present invention;

Figure 25 is a schematic front elevation view of the

portal frame of Figure 24;

Figure 26 is a schematic perspective view of a first

column of the portal frame of Figure 24;

Figure 27 is a schematic detailed front elevation view

of the upper left hand end of the portal frame of Figure 24;

and

Figure 28 is a schematic perspective view of a further

preferred embodiment of outer and/or inner frame connector

for use in the portal frame according to the present

invention.

Referring first to Figures 1 to 7c, there is

illustrated a portal frame 10 according to a first preferred

embodiment of the present invention. The portal frame 10

comprises a header 20, supported by a first column 30 and a

second column 40. The header 20, first column 30 and second

column 40 define a portal opening 60. The portal frame 10

comprises a first face 11 (frontal F in the Figures) and a

second face 12 (rear R in the Figures) .

The header 20, first column 30 and second column 40 are

formed substantially of wood or a wood-based/wood-derived

material (e.g. oriented strand board, wood composites,

etc.). The header 20 preferably comprises a solid beam 21

and at least one wood or wood-based/wood-derived material

panel 22. The solid beam 21 may be formed as a single piece

or comprise a laminated structure (as shown) . Fasteners 90,



preferably screws (as shown) , may be driven substantially

vertically down into the header at or near each end (as

shown in Figures 3a and 3b) to reinforce the header against

splitting forces caused by use of the fasteners 45 described

below.

The first column 30 is connected to the header 20 by

means of at least one outer frame connector 50 and at least

one inner frame connector 51. Preferably, the first column

30 may be connected to the header 20 by means of two outer

frame connectors 50 and two inner frame connectors 51, one

outer frame connector 50 and one inner frame connector 51

being affixed to the first face 11 and one outer frame

connector 50 and one inner frame connector 51 being affixed

to the second face 12 .

The at least one outer frame connector 50 and at least

one inner frame connector 51 are plate -like and/or do not

envelop an end of the column and/or header.

Preferably, each of the at least one outer frame

connector 50 and at least one inner frame connector 51 is

adjacent to or only touches one of the first face 11 and the

second face 12 .

The first column 30 comprises at least one vertical

stud 33 and at least one facing panel 31. Preferably, the

first column 30 comprises two vertical studs 33 and two

facing panels 31.

Each of the two facing panels 31 comprises a facing

sheet 36 and at least one edging strip 32. Preferably, the

facing sheet 36 is formed from wood or wood-based/wood-

derived material and the edging strip 32 is formed from

sheet metal. Preferably, the at least one edging strip 32

is shaped to enclose an edge of the at least one facing

panel 31 (see Figure 6c and 7b) . Preferably, the at least



one facing panel 31 comprises one or a plurality of edging

strips 32 arranged such that they enclose substantially the

entire length of the lateral edges 38 of the facing sheet

36. Where two edging strips 32 are adjacent to each other

along an edge (e.g. vertically, as shown in Figures 24 to

27) , they may be attached to each other by means of one or

more splice plates 35.

Each of the two facing panels 31 extends beyond an

upper end 37 of the two vertical studs 33 (see Figure 4 )

such that, when the header 20 is supported by the column 30,

each of the two facing panels 31 is in contact with a face

23, 24 of the header 20.

Each of the two outer frame connectors 50 and two inner

frame connectors 51 comprises a plurality of apertures 52,

53, through which fasteners 54 may be passed to fix the two

outer frame connectors 50 and two inner frame connectors 51

to the header 20 and the column 30. Each of the two outer

frame connectors 50 and two inner frame connectors 51 may

overlie at least a portion of the plurality of edging strips

32 and/or splice plates 35. Preferably, an edging strip 32

may be integral to the at least one outer frame connector 50

and/or the at least one inner frame connector 51 .

The two inner frame connectors 51 each comprise a

column connecting portion 57 and a lateral header connecting

portion 55 (as shown in Figure 6b) . The lateral header

connecting portion 55 extends past a lateral edge of the

column 30 and towards a centre of the header 20. The

lateral header connecting portion 55 comprises at least one

of the plurality of apertures 53 and the column connecting

portion 57 comprises at least one of the plurality of

apertures 53.



The two outer frame connectors 50 each comprise a

column connecting portion 58 and a header connecting portion

56, and a return flange 54 (as shown in Figure 6a) . The

header connecting portion 56 extends towards a centre of the

header 20. The header connecting portion 56 comprises at

least one of the plurality of apertures 52 and the column

connecting portion 58 comprises at least one of the

plurality of apertures 52.

Embossments 80 are preferably provided in the region of

each inner/outer frame connector 50, 51 where the lateral

header 55 or header 56 connecting portion transitions to the

column connecting portion 57, 58.

Further or alternative embossments may beneficially

employed in place of or in addition to the embossments 80.

Fasteners 45 may be used as appropriate to connect the

components which make up the portal frame 10. Preferably,

at least one fastener 45 is used in at least one of the

plurality of apertures 53 of the lateral header connecting

portion 55, and at least one fastener 45 is used in one of

the at least one of the plurality of apertures 53 of the

column connecting portion 57. Preferably, at least one

fastener 45 is used in at least one of the plurality of

apertures 52 of the header connecting portion 56, and at

least one fastener 45 is used in at least one of the

plurality of apertures 52 of the column connecting portion

58. More preferably, fasteners 45 are used in a plurality

of the apertures 52, 53. For certain applications,

fasteners 45 may be used in every one of the plurality of

apertures 52, 53.

Fasteners 45 may also be used as appropriate to connect

the components which make up the facing panel 31.

Preferably, apertures 59 in the plurality of edging strips



32 are arranged to receive fasteners 45 such that they affix

the edging strips 32 to the lateral edges 38 of the facing

sheet 36.

Alternatively or additionally, adhesives may be

beneficially employed in place of or as well as fasteners

45 .

The second column 40 is preferably of substantially the

same structure as the first column 30, save for handing

(left/right) where necessary, and so like features are

denoted by like reference numerals.

In use, moments generated under loading of the portal

frame 10 due to lateral forces received by a building or

other construction are resisted by the inner frame connector

51 and the outer frame connector 50 as a result of the

substantially rigid connection created by fasteners 45

inserted through the apertures 52 in the lateral header

connecting portion 55 and the header connecting portion 56,

and those inserted through the apertures in the column

connecting portions 57, 58.

Preferably, a majority of the moments generated under

loading of the portal frame 10 are resisted by the inner

connector 51 and the outer connector 50 in the manner

described above .

It will be appreciated, therefore, that in the portal

frame 10 according to the present invention, moment forces

are primarily dealt with and dissipated by the substantially

rigid connections formed between the header 20 and the top

of each column 30, 40. The term "rigid" used herein refers

to the substantially rigid connection achieved between the

header 20 and the top of each column 30, 40. As a result,

there is little or no requirement for a rigid connection



between the bottom of each column 30, 40 and the foundation

or other supporting surface. Indeed, the columns 30, 40 may

be free to rotate about the foundation or other supporting

surface .

The portal frame 10 may further comprise at least one

support connector 70 for attachment of the first column 30

and/or second column 40 to a foundation or supporting

surface .

The support connector 70 may take any suitable form.

For example, as illustrated in Figures 1 , 2 and 4 , the

support connector 70 comprises two reinforced angle brackets

78, 79. Each angle bracket 78, 79 comprises an elongated

back flange 172, 171 which may be fastened to the inner

sides of the vertical studs 33, while a base flange 175 is

provided for setting to a foundation or supporting surface.

An aperture 176 may be provided for receiving a bolt or

other fastener for attachment of the first column 30 and/or

second column 40 to a foundation or supporting surface.

Optionally, a washer or washer plate (not shown) may be

provided above the base flange 175 to provide increased

bearing capacity to resist lateral and uplift forces.

Alternatively or additionally, the bearing capacity may be

increased by way of doubling of material by the folding of

an overlength base flange 175 back on itself.

Figures 8a, 8b, 9a, 9b, 10a, 10b, 11a, lib, 12a and 12b

illustrate alternative forms of support connector 70 for

attachment of the first column 30 and/or second column 40 to

a foundation or supporting surface.

In Figures 8a and 8b, the support connector 70

comprises an elongated strap which is bent so as to have

upstanding side flanges 71, 72 which may be fastened to the



inner sides of the vertical studs 33 . The base flange

portion 75 of the strap extending laterally between the

upstanding side flanges 71, 72 bridges the gap between the

inner sides of the vertical studs 33, and is provided for

setting to a foundation or other supporting surface.

Optional channel section washer 77 is provided inside and

above the base flange portion 75, thereby increasing the

bearing capacity to resist lateral and uplift forces.

An aperture 76 may be provided for receiving a bolt or

other fastener for attachment of the first column 30 and/or

second column 40 to a foundation or supporting surface.

Optionally, a washer or washer plate (not shown) may be

provided inside and/or underneath the channel section 75 to

provide increased bearing capacity to resist lateral and

uplift forces.

In Figures 9a and 9b, the support connector 70 is not

provided with a channel section washer. Again, it is planar

and can be formed from sheet material. Optional washer/

washer plate 77 is provided underneath the base flange 75 to

provide increased bearing capacity to resist lateral and

uplift forces. Optional washer/ washer plate 77 may extend

laterally beyond the ends of the base flange 75 and on under

the "foot" of each vertical stud 33, as shown.

In Figures 10a and 10b, the support connector 70

bridges the gap between the vertical studs 33 and extends

below, and is attachable to, the outer sides of the vertical

studs 33. Optional washer/ washer plate 77 is provided

underneath the base flange 75 to provide increased bearing

capacity to resist lateral and uplift forces.

In Figures 11a and lib, the support connector 70

bridges the gap between, and is attachable to, the inner

sides of the vertical studs 33 . Optional washer/ washer



plate 77 is provided to overlie the base flange 75 to

provide increased bearing capacity to resist lateral and

uplift forces.

In Figures 12a and 12b, the support connector 70

bridges the gap between the vertical studs 33 and extends

below and is attachable to the outer sides of the vertical

studs 33. Optional washer/ washer plate 77 is provided to

overlie the base flange 75 between the vertical studs 33 to

provide increased bearing capacity to resist lateral and

uplift forces. Optionally, the washer/ washer plate 77 may

be elongated with upturned ends which serve as flanges and

may be fastened to the inner sides of the vertical studs 33

(not shown) .

In all embodiments, the at least one facing panel 31

may stop short of the foot of the at least one vertical stud

33 (as shown) to allow access to the at least one support

connector 70. In this case, a facing panel portion (not

shown) may be provided to close the open area at the foot of

the column 30, 40.

The columns 30, 40 will typically be hollow, and so

insulation is provided (not shown) to increase the barrier

to thermal and sound transmission. Where the at least one

facing panel 31 stops short of the foot of the at least one

vertical stud 33 to allow access to the at least one support

connector 70, insulation may be provided as loose fill for

retrofit filling, or may be attached to the inside of the

closing facing panel portion.

In a further preferred embodiment, shown in Figures 13

to 15, the first column 30 (and optionally second column 40)

is/are connected to a foundation or other supporting surface

using the support connector of Figures 8a and 8b. This



further preferred embodiment is otherwise as described in

the first preferred embodiment.

In a further preferred embodiment, shown in Figures 16

to 20, the first column 30 (and optionally second column 40)

is connected to the header 20 by means of at least one

combined frame connector 150. Preferably, the first column

30 (and optionally second column 40) may be connected to the

header 20 by means of two combined frame connectors 150, one

each being affixed to the first face 11 and the second face

12 of the portal frame 10. "Dimpled" features 153 are

provided on each combined frame connector 150 around the

apertures 53 in the area spaced laterally of the column, in

use, so as to take up the gap between the combined frame

connector 150 and the header 20 (as can best be seen in

Figure 20) . This further preferred embodiment is otherwise

as described in the first preferred embodiment .

In a further preferred embodiment, shown in Figures 21

to 23, and similar to that shown in Figures 16 to 20, the

first column 30 (and optionally second column 40) is

connected to the header 20 by means of at least one combined

frame connector 150. However, the first column 30 (and

optionally second column 40) is/are connected to a

foundation or other supporting surface using the support

connector of Figures 8a and 8b. This further preferred

embodiment is otherwise as described in the preferred

embodiment of Figures 16 to 20.

In a further preferred embodiment, shown in Figures 21

to 23, and similar to that shown in Figures 16 to 20, the

first column 30 (and optionally second column 40) is



connected to the header 20 by means of at least one combined

frame connector 150. However, the edge strips are multi

part and a splice plate 35 is used to connect these (not

shown on the right-hand column 40) . This further preferred

embodiment is otherwise as described in the preferred

embodiment of Figures 16 to 20.

Figure 28 illustrates an alternative form of outer

frame connector 50. As in the preferred embodiment describe

above with reference to Figure 6a, the outer frame connector

50 comprises a column connecting portion 58 and a header

connecting portion 56. However, in this alternative

embodiment, no return flange is provided. The header

connecting portion 56 comprises at least one of the

plurality of apertures 52 and the column connecting portion

58 comprises at least one of the plurality of apertures 52.

Embossments 80 are preferably provided in the region where

the header connecting portion 56 transitions to the column

connecting portion 58 . Further or alternative embossments

may beneficially employed in place of or in addition to the

embossments 80.

In a further preferred embodiment (not shown) , the

header 20 comprises a solid beam as illustrated in Figure 2 ,

but one not provided with a wood or wood-based/wood-derived

material panel 22. Instead, the laterally extending portion

of the lateral header connecting portion 55 or header

connecting portion 56 may bent out of the plane of the

column connecting portion 57, 58 such that a face of the

laterally extending portion is coplanar with a front face

of the header 20.



According to a yet further embodiment of the present

invention (not shown) , a portal frame as described in any

preceding embodiment may further comprise at least one

intermediate column. The header, first column, second

column and at least one intermediate column define a

plurality of portal openings.

It will be appreciated from the foregoing that the

portal frame 10 according to the present invention is not

limited to ground floor use, and may be beneficially

employed also/instead in upper stories of a construction.

Whilst preferred embodiments of the present invention

have been described above and illustrated in the drawings,

these are by way of example only and non- limiting . It will

be appreciated by those skilled in the art that many

alternatives are possible within the ambit of the invention.

For example, the header may alternatively be of hollow

construction, and may comprise insulation in the hollow.

The second column may differ in structure to the first

column, for example the second column may comprise a solid

strut. The various embodiments of frame connector

(combined, inner and/or outer) , edging strip and fasteners

(and indeed all parts of the portal frame) may be optimised

by reducing the number of discrete parts, such as by way of

integrating the edging strip with the frame connector, for

example. As such, the true scope of the invention is that

as set out in the appended claims.

Each feature disclosed in this specification (including

the accompanying claims and drawings) , may be replaced by

alternative features serving the same, equivalent or similar



purpose, unless expressly stated otherwise, as set forth in

the appended claims. Thus, unless expressly stated

otherwise, each feature disclosed is one example only of a

generic series of equivalent or similar features, as set

forth in the appended claims. In addition, all of the

features disclosed in this specification (including the

accompanying claims and drawings), and/or all of the steps

of any method or process so disclosed, may be combined in

any combination, except combinations where at least some of

such features and/or steps are mutually exclusive, as set

forth in the appended claims. Accordingly, while many

different embodiments of the present invention have been

described above, any one or more or all of the features

described, illustrated and/or claimed in the appended claims

may be used in isolation or in various combinations in any

embodiment, as set forth in the appended claims. As such,

any one or more feature may be removed, substituted and/or

added to any of the feature combinations described,

illustrated and/or claimed, as set forth in the appended

claims. For the avoidance of doubt, any one or more of the

features of any embodiment may be combined and/or used

separately in a different embodiment with any other feature

or features from any of the embodiments, as set forth in the

appended claims.



CLAIMS

1 . A portal frame comprising:

at least one header;

at least a first column;

at least one frame connector for rigidly connecting the

at least first column to the at least one header;

at least one header fastening means for fastening the

frame connector to the at least one header;

at least one column fastening means for fastening the

frame connector to the at least first column, wherein.-

the at least first column is formed of wood or a wood-

based/wood-derived material, and

the at least one frame connector comprises:

a lateral header connecting portion extending

beyond a lateral edge of the first column in a direction

towards the centre of the at least one header; and

a column connecting portion extending along at

least a portion of the height of the at least first column,

wherein:

at least one of the at least one header fastening means

is positioned in, or in the region of, the lateral header

connecting portion.

2 . A portal frame as claimed in claim 1 further

comprising ·.

at least a second column;

at least one frame connector for rigidly connecting the

at least second column to the at least one header;

at least one header fastening means for fastening the

frame connector to the at least one header;



at least one column fastening means for fastening the

frame connector to the at least second column, wherein:

the at least second column is formed of wood or a wood-

based/wood-derived material, and

the at least one frame connector comprises:

a lateral header connecting portion extending

beyond a lateral edge of the second column in a direction

towards the centre of the at least one header; and

a column connecting portion extending along at

least a portion of the height of the at least second column,

wherein :

the lateral header connecting portion comprises at

least one of the at least one header fastening means.

3 . A portal frame as claimed in claim 1 or claim 2 wherein

the at least one frame connector is formed from sheet metal.

4 . A portal frame as claimed in any one of the preceding

claims wherein the at least one frame connector is plate-

like.

5. A portal frame as claimed in any one of the preceding

claims wherein the at least one frame connector does not

envelop an end of the at least one header and/or the at

least first or second column.

6. A portal frame as claimed in any one of the preceding

claims wherein the at least one frame connector is adjacent

to, or only touches one of, a front facing side or a rear

facing side of the portal frame.



7 . A portal frame as claimed in any one of the preceding

claims wherein the lateral header connecting portion is not

coplanar with an adjacent section of the frame connector.

8 . A portal frame as claimed in any one of the preceding

claims wherein the at least first column comprises at least

one vertical stud and at least one facing panel.

9. A portal frame as claimed in claim 8 wherein the at

least one facing panel comprises a sheet of wood or wood-

derived/wood- based material and at least one edging strip.

10. A portal frame as claimed in claim 9 wherein the at

least one edging strip is shaped to enclose an edge of the

at least one facing panel or sheet.

11. A portal frame as claimed in claim 9 or claim 10

wherein the at least one frame connector comprises the at

least one edging strip.

12. A portal frame as claimed in any one of claims 8 to

claim 11 wherein the at least one facing panel extends

beyond an upper end of the at least one vertical stud.

13 . A portal frame as claimed in any one of the preceding

claims wherein the at least one header comprises a solid

beam .

14. A portal frame as claimed in any one of claims 1 to 12

wherein the at least one header is hollow and/or a composite

structure .



15. A portal frame as claimed in claim 13 or claim 14

wherein the at least one header is formed of wood or a wood-

based/wood- derived material.

16. A portal frame as claimed in any one of the preceding

claims wherein the at least one header further comprises at

least one wood or wood-derived/wood-based material panel.

17. A portal frame as claimed in any one of the preceding

claims wherein the at least one header is part of another

and/or existing structure.

18. A portal frame as claimed in any one of the preceding

claims further comprising at least one support connector for

attaching the at least first column to a foundation or other

supporting surface.

19. A portal frame as claimed in any one of the preceding

claims configured to resist moments generated under loading

of the portal frame in use by substantially rigid connection

of the at least one header to the at least first column

using the at least one frame connector.

20. A portal frame as claimed in claim 19 configured to

resist moments generated under loading of the portal frame

in use by substantially rigid connection of the at least one

header to the at least first column and the at least second

column using a plurality of the at least one frame

connector.



21. A portal frame as claimed in any one of the preceding

claims comprising at least two frame connectors for rigidly

connecting the column to the at least one header.

22. A portal frame as claimed in claim 21 wherein one of

the at least two frame connectors is used on a front facing

side of the portal frame and one of the at least two frame

connectors is used on a rear facing side of the portal

frame .

23. A portal frame as claimed in claim 21 or claim 22

wherein one of the at least two frame connectors is used at

an inner edge of the column of the portal frame and one of

the at least two frame connectors is used at an outer edge

of the column of the portal frame.

24. A portal frame as claimed in claim 21 or claim 22

wherein one of the at least two frame connectors is of a

different shape to that of the other or others of the at

least two frame connectors.

25. A column for use as the at least one first column

and/or at least second column in a portal frame as claimed

in any one of the preceding claims .

26. A column for use in a portal frame as claimed in any

one of claims 1 to 24 in combination with a frame connector

for connecting the column to the at least one header.

27. A frame connector for use in a portal frame as claimed

in any one of claims 1 to 24 wherein in frame connector

comprises :



a lateral header connecting portion extending in use

beyond a lateral edge of the first column in a direction

towards the centre of the at least one header; and

a column connecting portion extending in use along at

least a portion of the height of the at least first column.

28. A method of forming a portal frame as claimed in any

one of claims 1 to 24 comprising the step of .·

fastening the at least first column to the at least one

header using the frame connector.

29. A portal frame substantially as hereinbefore described

with reference to or as shown in the accompanying drawings.

30. A column for a portal frame substantially as

hereinbefore described with reference to or as shown in the

accompanying drawings .

31. A frame connector for a portal frame substantially as

hereinbefore described with reference to or as shown in the

accompanying drawings .

32. A method of forming a portal frame substantially as

hereinbefore described with reference to or as shown in the

accompanying drawings.
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