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A STRUCTURAL BUILDING ELEMENT

This invention relates to steuctural building elements such as beams, joists, bearers and the like.

In many parts of a building a structural element is required to extend across a span and support
other building components. The desirable quaiities of such clements include the required
5  strength to support the associated ioad, an ability to resist twisting, and the lightest possible
weight. In non-timber buildings this role has lazgely been filled by the [-beam or RSJ as it is
commonly known. Whilst the RSJ is excellent in many applications it is very heavy in the sizes
required for many spans and does not resist rwisting particularty over large spans. This makes
the RSJ less than ideal for many appiications particularly where relatively light loadings aad

10 long spans are involved such as in industrial shed roofing.

It is an object of this invention to provide an improved structural building element.

Accordingly, this invention provides a structural building element comprising two parallel and
15 spaced apart hollow rectangular ﬂahges joined by a continuous longitudinally extending web,
said web being formed by a plurality-of linear segments arranged in a repeating sequence to
respectively extend along said flanges adjacent one longitudinal edge, acress said flanges, along

said flanges adjacem an apposite longjtudinal edge, and across said flanges.

20  Preferably, the segments extending across the flange extend diagorally to the longitudinal

direction.

In one form of the invention, the web is joined to the flanges at intervals aiong its length. In the
case of a metal structural clement this can be ackieved by spot welding. In another form of the
25  invention at least the paralle] segments extending along the longitudinal edges are continucusly

joined to the adjacent portions of the flanges.

Preferably, the flanges are of the same dimensions. In the preferred steel form the flanges are
formed from rectangular hollow section (RHS) stock. '
30

Two embodiments of the invention will now be described, by way of exampic only, with



5 .strength to support the associated |load, an ability to resist tw sting,
and the |ightest possible wei ght. In non-tinber buildings this role
has |argely been filled by the I-beamor RSJ as it is comonl y known.
Whil st the RSJ is excellent in many applications it is very heavy in the

Si zes required for many spans-édnd does not resist tw sting .
particularly over |arge spans. This makes the RSJ | ess than ideal for
many applications particularly where relatively light |oadings and 10 |ong
spans are involved such as in industrial shed roofing. It is an

obj ect of tRiG hQVSRtd RBodanPhgHial g8t iRE0ved structural building
el enent . Accor di ng!qy, fh| s invention provides a structural building
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el enment compigues Inig ar olevasien eff agrycies | builiingceamneapacerdis| e o fics embedigentar
fl anges j oi EFth?Kw@-nRﬁ“ti nuous | ongi tudinally extendi ng web, said web .
being fornmed by a p1 urality of linear segments arranged in a repeating

sequence t o Figure 2 isagpdgredew ebthy beildingrderagnd phpwodn Bightcdnges adj acent one

longit UdiSnalFig%gcgfis a Cc%&%'l%wso?ih% bix!lé}ggagmcrﬁlsg&gn in Figure 1;
Figure 4 is an isometric view of the building element shown in Figure 1;
Figure 5 is a sectional view along the line V-V of Figure 1;
Figure 6 is an elevation of part of a structural building element according to a second
embodiment of this invention;
" 10 Figure 7 is a plan view of the building element shown in Figure 6;
Figure 8 is an end view of the building slement shown in Figure 6;
Figure 9 is an isometric view of the building element shown in Figure 6; and

Figure 10 is a sectional view along the line X-X of Figure 6.

15  Figures1to 5 showa first embodimcnf of the building element according to this invention. The
' building element 1 is formed by two spéccd apart parallel flanges 2,3 joined by a [ongitudinally
extending web 4. Flanges 2,3 are formed from stock RHS and web 4 is pressed from suitably
cut stesl sheet. Web 4 is made up of a plurality of linear segments 5,6,7,8 arranged in a
repeating sequence. A first segment 5 extends along the flanges 2,3 closely adjacent
20 longitudinal edges 9,10. The next segment 6 extends across the flanges 2,3 diagonally at
approximately 45 degrees to the longitudinal extent of the building element 1. Segment 7
extends along the flanges 2,3 closely adjacent the opposite longitudinal edges 11,12. It will be
apparent that the segments 5 and 7 are parallel. Final segment 8 extends across the flanges 2,3
diagonally at approximately 45 degrees to the longitudinal extent of the building clement 1. The
25  sequence then repeats along the length of the building element. The web 4 is joined to the
flanges 2,3 by welding. In some applications it is sufficient to spot weld the web 4 to the flanges
2,3 at intervals. In other applications, where greater strength is required, the entire length of the
web 4 can be welded to the adjacent portions of the flanges 2,3.
The sccond embodiment of the iavention shown in Figures 6 to 10 is identical to the first
30 cmbodiment described above except that the proportions of the flanges 2,3 to the web 4 arc
varied. The same reference numerals have been used to identify corresponding features.
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said flanges adjacent an opposite |ongitudinal edge, and across said

fl anges. 20 Preferably, the segnents extending across the frange extend
diagonally to the | ongitudinal di rection. In one formof the
invention, the web is joined to the flanges at intervals along its |ength.
In the case of a netal structurgl el ement this can be achi eved by
spot welding. In another formof the 25 invention at |east the parallel

segnents extending along the | ongitudinal edges are continuously

joined to the adjacent portions of the fl anges. Preferably, the
fl anges ar c T suutrerabtauitdingl elmmeers iacaosding tbihfe:Vpnt_dméws batnSownd|to haye r¢dpaodal anges
are f 8}’@% a:]:J r?gi i{y%grtig ngxugk\ta cromr[}g'.l'eld?(\)lv PR Qroéu%'t_.l‘.s)(t i E:lg'(r:clxg\tly thought that

this is a result of the parallel segments adjacent the edges of the flanges effectively forming
extensions of the parailel wall sections of the rectangular flanges and the resistance to twisting

5§  provided by the diagonally extending se gments.

The foregoing describes only some possible embodiments of the invention and modifications
can be made without departing from the scope of the invention. For example, the building
elements descrbed above as being made from steel can equally be made for other suitabie

13 materials such as plastics depending upon the application.
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THIS SHEET HAS BEEN

The claims REPLACED

1. A structural building clement comprising two parallel and spaced apart hollow

rectangular flanges joined by a continuous longitudinally extending web, said web being formed
by a plurality of linear segments arranged in a repeating sequence to respectively extend along
said flanges adjacent one longitudinal edge, across said flanges, along said flanges adjacent an

opposite longitudinal edge, and across said flanges.

2. A structural building element as claimed in claim 1 wherein the segments extending

across the flange extend diagonally to the longitudinal direction.

3. A structural building element as claimed in claim 1 or claim 2 wherein the web is joined

to the flanges at intervals along its length.

4. A structural building element as claimed in claim 1 or claim 2 wherein at least the
segments extending along the longitudinal edges are continuously joined to the adjacent portions

of the flanges.

S. A siructural building element as claimed in any one of claims 1 to 4 wherein the flanges

are of the same dimensions.

6. A structural building element as claimed in any one of claims 1 to S wherein the flanges
are formed from rectangular hollow section steel stock and the web is formed from folded steel

plate.

7. A structural building element substantially as herein described with reference to Figures

1 to 5 or Figures 6 to 10 of the accompanying drawings.
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Figure .1 is an elevation of part of a structural building el ement according

to a first enbodi nent of this invent.ion; Figure 2 is a plan
view of the building elenent shown in Figure 1; 5 Figure 3 is an end
view of the building elenment shown in Figure 1; Figure 4 is an
isonetric view of the building elenment shown in Figure 1; Figure 5is
a sectional view along the line V-V of Figure 1; Figure 6 is an

el evation of part of a structural bui | di ng el enment according to a second
enbodi nent of this invention; ure is a plan view of the building
el enent shown in Figure 6; Fi Qﬁggkéqu an end vi ew of the building

el enent shown in Figure 6; Figure 9 is an isonetric view of the

bui | di ng el ement shown i ISIIBM(‘éI'@AhnEmLDING BLEMENT0 i s a sectional view
along the line X-X of Figure 6. 15 Flgures 1t053howafirst

enbodi neﬂtst& tuti'ﬂ%u%{}\é g'erggntﬂ)el egcb(fr(%\rxgi sg apg gralleq\ﬁ%{\]gtgés?rﬁ 3) jomed by
a longitudinally extending web (4). Web( 4) is made up of a plurality of linear segments (5.6.7,8)
arranged in a repeating sequence to respectively extend along the flanges (2,3) adjacent one
longitudinal edge (9,10), across the flanges (2.3), along the flanges (2,3) adjacent an opposite
longitudinal edge(11,12), and across the flanges (2.3).

Thxs Sheet Has Bee REPLACED '
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building elenment 1 is forned by two spaced apart parallel flanges 2,3
“joined by a longitudinally extending web 4. Flanges 2,3 are forned
fromstock RHS and web 4 is pressed fromsuitably cut steel sheet.
Wb 4 is made up of a plurality of linear segnents 5,6,7,8 arranged in a
repeati ng sequence. A first segnent 5 extends along the flanges 2,3 closely
adj acent 20 |ongitudinal edges 9,10. The next segnent 6 extends across the
fl anges 2,3 diagonal ly at approxi mately 45 degrees to the
| ongi tudi nal extent of the building elléent 1. Segnent 7 ext ends
along the flanges 2,3 closely adjacent the opposite |ongitudinal edges
11,12. It wll be apparent that the segnents 5 and 7 are parallel.
Fi nal segnent 8 extends across the flanges 2,3 di agonal | y at
approximately 45 degrees to the |ongitudinal extent of the building el enent
1. The 25 sequence then repeats along the length of the building el enent.
The web 4 is joined to the flanges 2,3 by welding. In sone
applications it is sufficient to spot weld the web 4 to the flanges
2,3 at intervals. In applications, where greater strength is
required, the entire -he web 4 can be wel ded to the

adj acent portions of {.t] “"'t;_” 2, 3. The second enbodi nent of the
invention shown in Ffgtes 6..100410 is identical to the first 30
enmbodi ment descri bed| afi8ve—ex&edt that the proportions of the flanges 2,3
to the web 4 arc \~/q§?:nf:j'j
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varied. The sanme reference nunerals have been used to identify
correspondi ng features.

- 3- The structural building element according to this invention has
been found to have excepti onal strength and rigidity for its weight
conpared to alternative products. It is currently thought that
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FIGURE 5.




this is a result of the parallel segnents adjacent the edges of the flanges
‘effectively forning extensions of the parallel wall sections of the
rectangul ar flanges and the resistance to twisting 5 provi ded by the
di agonal | y extendi ng segnents. The foregoi ng describes only sone
possi bl e enbodi nents of the invention and nodifications can be nmade
w t hout departing fromthe scope of the invention. For exanple, the
bui | di ng el enents descri bed above as being nade from steel can equally
be made for other suitable 10 materiaB® such as plastlcs dependi ng upon
t he application.
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-4- - THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS FOLLOWS: 1. A structural
bui l ding el ement conprising two parallel and spaced apart hol |l ow
rectangul ar flanges joined by a continuously |ongitudinally extending web,
said web being fornmed by a plurality of |inear segnents arranged in
a repeating sequence to respectively extend al ong said flanges

cl osely adjacent one |ongitudi nal edge, across said fl anges
diagonally to the longitudinal direction, along said flanges cl osely

adj acent an opposi te | ongitudi nak/4dge, and across said flanges

diagonally to the I ongitudinal

FIGURE 10.

FIGURE 9.
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direction. 2. A structural building element as clainmed in claiml

wherein the web is joined to the flanges at intervals along its [7611

| engt h. 3. A structural building element as clained in claiml wherein

at- | east the segnents extending al ong the | ongitudinal edges are

continuously joined to the adjacent portions of the flanges. 4.

A stuctural building elenent as clainmed in any one of clains 1 to 3 wherein

t he flanges are of the sane di nensi gppstitute Sheet - 15 July 1997
ABSTRACT

A STRUCTURAL BUILDING ELEMENT

A structural building element (1) is formed by two spaced apart paralle! flanges ( 2,3) joined by
a longitudinally extending web (4). Web( 4) is made up of a plurality of linear segments (5.6,7,8)
arranged in a repeating sequence to respectively extend along the flanges (2,3) adjacent cne
longitudinal edge (9,10), across the flanges (2.3), aloag the flanges (2,3) adjacent an opposite
longitudinal edgé(l 1,12), and across the flanges (2,3).

(Figure 4) B
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5. Astructural building elenment as claimed in any one of clai ns4%) 144G
wherein the'flanges are formed fromrectangul ar hol | ow section steel

stock and the web is forned from fol ded steel plate. 6. A 10§

structural building el ement substantially as her d%scr1' bed wi
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A structural building element comprising two parallel and spaced apart hollow
rectangular flanges joined by a continuously longitudinally extending web, said web
being formed by a plurality of linear segments arranged in a repeating sequence to
respectively extend along said flanges closely adjacent one longitudinal edge, across said
flanges diagonally to the longitudinal direction, along said flanges closely adjacent an
opposite longitudinal edge, and across said flanges diagonally to the longitudinal

direction.

2. A structural building element as claimed in claim 1 wherein the web is joined to the
flanges at intervals along its length.

3. A structural building element as claimed in claim 1 wherein at least the segments
extending along the longitudinal edges are continuously joined to the adjacent portions
of the flanges.

4, A structural building element as claimed in any one of claims 1 to 3 wherein the flanges

are of the same dimensions.

5. A structural building element as claimed in any one of claims 1 to 4 wherein the flanges
are formed from rectangular hollow section steel stock and thc web is formed from

folded steel plate.

6. A structural building element substantially as herein described with reference to Figures
1 to 5 or Figures 6 to 10 of the accompanying drawings.
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