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(87) Claim

1. Improved system for supporting and attaching long-span laminate
or compusite material beams on and to metal supporting posts, characterised
in that a post is provided with at least one buttress leg member
articulated at its lower end to an articulation shaft at’ached to the
corresponding post and the upper end of which is provided with a two-wing
channel on which bears a corner strengthening member attached o the end of
a long-span beam through the intermediary of contact members with which
sald cortier strengthening member is provided, whereby the vertical reaction
force Ry to th» welght of the beam is transferred into a buttress force
Rp on the axis of the corresponding leg member which produces a
horizontal longitudinal stress force RH in the corresponding long-span
beam,

2. . Improved system according to claim 1, characterised in that an
intermediate post comprises two buttress leg members symmetrically disposed
and pivoted relative to the longitudinal axis of symmetry of the post and
each adapted to receive the end of a long-span beam, whereky the two

buttress forces in the two leg members balance each other.
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3. Improved system according to claim 1, characterised in that an
end post comprises a single buttress leg member adapted to reccive the end
of the end long-span beam of the structure, the second butiress leg member
being replaced by a bracing Teg member balancing the buttress force R
applied to the post by the buttress leg member.
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(57) Abstract : x
. A I s B A -
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Improved system ensuring the support and securmg of
long support beams.of wood core plywood or composite materi-
als (1A, 1B..) on metal support posts (2B...), characterized by
the fact that each post is provided with at least cne scaffolding
strut (BBI, 3B,...) articulated at its lower end cu a hinge pin (54,
53.4), integral with the adjoining post, the upper end being pro-
vided with a receiving angle (6, 6,..) which bears a corner
piece (7, 75), integral with the end of a long supporting beam
(1A, 1B...) by means of contact pieces (8, 8;...) fitted to said
corner piece; the vertical reaction of the weight of the beam Ry
Ia thereby transferred, by the application of lcad to the scaffold-
ing Rp, to the axis of the integral strut (3B, 3B, said load
creating a horizontz! load of longitudinal stress Ry in the ad-
joining long supporting beam.

(57) Abl‘égé ) ':. ’.!‘2.‘-‘::‘.;.; SR

Systéme perféctnonne permettant d’assurer |'appui et I'accrochage de poutres de longue portée en lamellé-collé ou
matériaux composites (1A, [B.. ») sur des poteaux de support métalliques ('7B ) caractérisé en ce que chaque poteau est
muni d’au moins une jambe d‘arc boutement (3B}, 3B;...) amculee 4 son extrémité m(‘eneure sur un axe d'articulation (5y,
[ 55..) solidaire du poteau correspondant et dont I'extrémité supérieure est munie d’une corniére de recepnon (64, 62.+) sUT
' laquelle vient porter un embout dé coin (7}, 7,) solidaire de l'extrémité d'une poutre de Iongue portée (1A, 1B...), par l'in-
termédiaire de piéces de contact (8}, 83..) dont est muni ledit embout, grice & quoi la réaction verticale du polds dz la pou-
" dre Ry est transféfée en un effort d‘arc boutement Rp dans l'axe de la jambe correspondante (3B, 3B;), lequel effort crée
un effort horizontal de contrainte longitudinale Ry dans la poutre correspondante de longue rortée.
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Support and attachment system for long-span beams

First of all, it must be borne in mind that in
the public works and cunétruction industry the
possibility of using long-span. beams constitutes an
indispensable advantage, 1in particular in that it
enables wide-mesh lattice floors to be constructed.

The present 1invention 1is  generally concerned
with the construction of long spans such as those found
in large commercial premises and  in industrial
buildings, through the combination of, on the cne hand,
long-span beams, preferably of adhesively bonded
laminate material or composite material, to the
exclusion of metal materials and concrete, constituting
the parallel sides of a lactice with conventional
crossmembers and, on the other hand, supporting
structural steelwork.

To be more specific, the present invention
concerns an improved system for supporting aud attaching
long-spen laminated or composite material beams on and
to metal support posts, the system being designed to
transfer the vertical reaction force to the weight of
the beam into a buttress force in tlie corresponding post
and so to create a horizontal longitudinal stress force
in the beam which increases the permissible span for
said beam.

The improved system in accordance with the
invention is characterized in that each post is provided
with at least one buttress leg member articulated at its
lower end to an articulatieon shaft attached to the
corresponding post and the upper end of which ig
provided with a two-wing ¢hannel on which bears a corner
strengthening member attachsd to the end of a long-span
beam through contact members on, said corner
strengthening member, whereby the wvertical reaction
force to the weight of the beam 1is converted to a
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buttress force on the axis of the corresponding buttress l1eg member which

produces a horizontal longitudinal compression force in the corresponding

long-span beam.

Other characteristics and advantages of the present invention
5 will emerge from the following description of it given by way of preferred
example only and with reference to the appended diagrammatic drawings
showing one possible embodiment of said invention.
In the drawings:

Figure 1 is a diagram showing in a particularly simple way the

$0  basic principle of the invention;

geees Figure 2 is a detail view to a much larger scale showing in

elevation the upper part of an intermediate post with two buttress leg

members receiving the ends of two long-span beams;

Figure 3 is a plan view of the aforementioned assembly;

15 Figure 4 is a detall view to a larger scale showing in elevation

the device for attachment and

rhk/0143E
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pivoting of the base of cne of the buttress arm members
to an intermediate post like that of figures 2 and 3;

Figure 5 is a detail view of the attachment and
pivoting devi.e from figure 4 shown in plan, partially
cut away and in horizontal cross-section on the line V-V
in said figure 4;

Figure 6 1is a view of the buttress arm member
proper in transverse cross—-section on the line VI-VI in
figure 4;

Figure 7 is a view in elevation of the upper end
of the buttress arm member from figures 4, 5 and 6,
showing how it 1is adapted to receive the end of a
long—-span: beam;

Figue 8 is a plan view of the end of said arm
member as shown in figqure 7; and

Figure 9 is a detail view in elevation showing
how each of the end posts is adapted to compensate the
lateral force exerted by the long-span beam on the post
in question.

Referring first of all to the diagram in figure
1 showing the principle of the invention, it will be
remembered that the invention is generally concerned
with constructing long spans through combining:

- on the one hand, long-span beams such as 1A, 1B, 1C,
etc of adhesive bonded laminate or composite material,
to the exclusion of metal materials and concrete,
constituting the parallel 1longitudinal sides of a
lattice; and

- on the other hand, supporting structural steelwork
consisting of H-section posts such as 2A, 2B, 2C, etc.

As has already been mentioned, the invention is
more specifically concerned with the improved system for
supporting and attaching the beams 1A, 1B, 1lC, etc on
and to the corresponding posts 2A, 2B, 2C, etc.

As can be seen in figure 1, each supporting

Y
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system comprises a double support system, namely 3A1,
3A, for post 2A and beam 1lA; 3By, 3B; for post 2B
and beams 1B and 1A; 3Cq, 3Cé for post 2C and beams
1C and 1B; and so on up to the last post of the run (not
shown) at the other end of the aligned beams.

There will now be explained with reference to
figures 2 ‘through 9 how each system 1is adapted to
transfer the vertical reaction force to the weight of
the beam into a buttressing force on the corresponding
post and so to create in said beam a horizontal
longitudinal stress force which increases the maximum
possible span for a beam of this type.

Referring first of all and specifically to the
double support system 381, 382 for the post 2B and
the beams 1A and 1B which are shown in figures 2 through
8, it is seen that the system is symmetrical relative to
the longitudinal axis of symmetry XX of the post, in
this instance the post 2B, comprising two idertical
buttress leg members 41, 4 articulated at their
lower end on a shaft 5y, 55 pinned to the post 2B,
free of any friction forces or other moment of €force,
and to be described in more detail later. These
buttress leg members are provided at their upper end
with supports in the form of two-wing channels 64,
65.

Corner strengthening members 71, 72 are
attached , adhesively bonded, bolted or riveted, for
example to the bottom corner of the corresponding beams
1B, 1A, these corner strengthening members comprising
members 83, 8, through which they contact the
corresponding two-wing channels 61, 62.

Before proceeding  with a more detailed
description of the buttress leg members, it can be seen
immediately that, for each of these leg members, the
vertical reaction force Ry to the weight of the beam
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1B or 1A 1is transferred into a buttress force Rp in
the corresponding leg member which creates in the beam
1B or 1A a horizontal longitudinal stress force Ry
which increases the permissible span for said beam.

It is important to note that, because of the way
in which the support system is designed, the forces
exerted are obliged to pass through specific points,
namely the articulation shaft 51, 52 for the thrust
R, on the buttress leg member 490 4,y the contact
members 8, and 8, for the wvertical reaction force
Ry (in practise 30T for 24 m spans), and the
horizontal abutment providing the longitudinal stress
M = Ry.e in the beam, where e 1is the shortest distance
between the point through which the horizontal stress
RH passes and the neutral fiber of the beam 1B.

There will now be described in detail, with
specific reference to figures 4 through 8, how each of
the buttress leg members 4,, 45 in figure 2 can be
implemented in an advantageous way.

As these leg members have to be designed to
resist buckling, each is made (see figure 6) by welding
longitudinal®- =t 9 two asymmetrical channel remters
10A, 10B. »& members comprise at their lower end,
cut to form - A asymmetrical point (see figure 4), an
orifice 1JA, 11B enabling the leg member as a whole to
pivet on the support shaft 5; pinned in orifices 12a,
128 formed in the flanges ¢f the H-section post 2B.

To spread localized stresses there are fixed o
the surfaces of the leg member and to the surfaces of
the flanges of the post concerned anti=-buckling
reinforcing plates, for example the lateral plates 13A
and 13B on the leg member proper and plates 14A and 14B
on the flanges of the post.

It has already been seen, from the description

SR ._._\?,{f

e



10

15

20

25

30

WO 88/06214 PCT/FR88/00096

relating to figure 2, that the beam 1B bears at its end
on the upper end of the corresponding leg member 4,
and that the supporting system is designed, in

accordance with the 1invention, so that the applied

. forces Ry, Ry and Rp are obliged to pass through

specific points to make the calculation and control of
the force= concerned as easy and accurate as possible.

Figures 7 and 8 show to a larger scale the
preferred embodiment of the invention.

In this case, the end of the beam 1B is fitted
with a corner strengthening member 7; with two flanges
at right angles each fitted with a contact cylinder (or
half-cylinder) 8, which bears on the corresponding
member 6, of the two-wing support channel welded to
the upper end of the buttress leg member 4,. It is
seen immediately that in this case the vertical and
horizontal forces Ry and Ry and the points at which
they are applied are perfectly determined and
controllable immediately the beam 1B 1is placed (see
figure 1) on the buttress leg members 3B; and 3C, of
the posts 2B and 2C.

The horizontal stress generated in the beam 1B
in this way increases the maximum possible span for this
type of beam, as already mentioned.

It is also seen that there will be automatic
compensation of any aging of the material constituting
the beam, preferably adhesively bonded 1laminate or
composite materials such as woven polyester, tubes,
fibers, etc, to the exclusion of metal and concrete.

It is evident that it would be possible to use
a leg member/corner strengthening member articulation
whereby the ¢orner strengthening member on which the
beam is placed would be articulated to the buttress leg
member, but that this solution would have undoubted
a priori assembly and use problems.

W e B e W Wt Y VS | g
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Moreover, consideration might be given to the
corner strengthening member 7l comprising only a
single contact cylinder of large radius resting on the
two wings of the two-wing channel 6; on the buttress
leg member, but here again this solution would involve
problems of fixing the single cylinder to the corner
strengthening member and controlling the distances to
the points of application of the vertical force Ry and
horizontal force Ry.

There is no doubt that the preferred solution
previously described is significantly superior in that
the points through which said forces are obliged to pass
are perfectly defined by the contact cylinders 8, of
the «corner strengthening member 7, resting on the
two-wing channel 61 of the arm member 4,.

Given that, as has just been seen; the beams 1B
and 1A are simply rested through their corner

strengthening members 72 on the buttress leg

Ty
members 41, 42, the poss 2B is extended upwardly and
provided at the top (see figures 2 and 3) with two
anti-toppling beams 15A, 15B which are riveted at their
center to the flanges of the H-section post 2B and
embrace laterally the ends of the aligned beams 1B
and 1lA.

Also, the same anti-toppling beams may be linked
by plates such as 16A, 16B and serve as supports for
equipment such as air conditioning, heating or other
equipment.

The angle ¢ between the buttress leg member 4,
and the vertical axis of symmetry XX of the post 2B is
determined according to the characteristics of the
component parts' of the long-span structure to be built
(beams, posts, minimum ceiling height; etc).

Mathematical theory requires that the center of
gravity of the long-span beam 1B, the geometric center

W EEE W05 L el 2w
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of the corner strengthening member 71 with which said
beam 1is provided and the geometric center of the
articulation 5; on the post 2B are disposed on the
same circular arc,

In practise, the angle g must be between 30° and
60° and preferably equal to 45°, as this is much simpler
from the practical constructional point of view.

According to another characteristic of the
invention, the end posts like the post 2A in figures 1
and 9, where the effect of the horizontal force Ry
which is produced in  the part 1A and which is
transferred into a buttressing forse R, on the post 2A
is not balanced by the symmetrically opposed action of
another beam, as is the case, for example; with the post
2B, have to be compensated, as here, by a bracing leg
member 3A, which is riveted at its upper end to the
flanges <f the post 2A and 1is aligned  with the
buttressing leg member 3a; with its lower end recsting
on the ground, as clear.y seen in figure l. In this cay
the assembly is perfectly balanced.

Generally speaking, the invention proposes an
improved system for supporting and attaching long-span
laminate or composite material beams on and to metal
sdpporting posts, comprising on each post at least one
buttress leg member articulated at its lower end to said
post and by which one end of a long-span beam is
supported by the post, contact members on the beam or at
the upper end of the buttress leg member, and bearing
members at the upper end of the buttress leg member ot
on the beam on which the contact members bear, the
arrangement of the contact members and the bearing
members being such that the weight of the beam produces
a longitudinal compression force along the axis of the
leg mwember which produces a longitudinal compression
force on the beam.
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The claims defining the invention are as follows:

1. Improved system for supporting and attaching long-span laminate
or composite material beams on and to metal supporting posts, characterised
in that a post is provided with at least one buttress leg member
articulated at 1ts lower end to an articulation shaft attached to the
corresppnding post and the upper end of which is provided with a two-wing
channel on which bears a corner strengthening member attached to the end of
a long-span beam through the intermediary of contact members with which
sald corner strengthening member is provided, whereby the vertical reaction
force RV to the weiaht of the beam is transferred into a buttress force
Rp on the axis of the corresponding leg member which produces a
horizontal longitudinal stress force RH in the corresponding long-span
beam.

2. Improved system actording to claim 1, characterised in that an
intermediate post comprises two buttress leg membsars symmetrically disposed
and pivoted relative to the longitudinal axis of symmetry of the post and
each adapted to receive the end of a long-span beam, whereby the two
buttress forces in the two leg members balance each other.

3. Improved system according to claim 1, characterised in that an
end post comprises a single buttress leg member adapted to receive the end
of the end long-span beam of the structure, the second buttress leg member
being replaced by a bracing leg member balancing the buttress force Rp
applied to the post by the buttress leg member,

4, Improved system according to any one of claims 1 to 3,
characterised in that the contact members wit® which the corner
strengthening member of the long-span beam pra. fed comprise two
small-diameter cylindrical members orthogona, < & beam and adapted to
bear on respective wings of the two-wing channel attached to the upper end
of the buttress leg member, these contacts constituting points through
which the forces are obliged to pass.

5, Improved system according to claim 4, characterised in that, in
one embodiment, the corner strengthening member of the beam is provided
with a single larger diameter contact cylinder orthogonal to the beam which
bears on both wings of the two-wing chaniiel attached to the upper end of
the buttress leg member along two separate generdtrices of said cylinder,
these contacts constituting points through which the forces are obliged to
pass.
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6. Improved system according to any one of claims 1 to 5,
characterised in that each buttress leg member is made by welding
longitudinally two asymmetrical U-shaped cross-section members and in that,
facing the articulations between leg member and post, anti-buckling
reinforcing plates are fixed to the lateral surfaces of the leg member and
to the lateral surfaces of the flanges of the post.

7. Improved system according to any one of claims 1 to 6,
characterised in that transverse anti-topp!ing bocams are attached to the
top of each support post and emcirece laterally the ends of two aligned
beams on the same post, these transverse beams being adapted to support
technical equipment such as air conditioning, heating or other equipment.

8. Improved system according to any one of claims 1 to 7,
characterised in that the longitudinal axis of each buttress leg member is
at an angle to the longitudinal axis of symmetry of the corresponding post
between 30° and 60° and preferably substantially 45°.

9. A support for a long-span laminate or composite material beam,
substantially as he,einbefore described with reference to the drawing
figures,

DATED this EIGHTEENTH day of JUNE 1990
Marc Edouard Irigoyen, Pierre Michel Patrick Bourrier

Patent Attorneys for the Applicants
SPRUSON & FERGUSON
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