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Description

[0001] The present invention relates to a method for
the production of a prestressed plate-shaped building
component.

[0002] More particularly, the invention relates to a
method for the production of such a building component
of the kind comprising a plurality of elongate laminations
of wood, placed in side-by-side relationship and held in
contact under pressure with each other in an elastically
compressed state by a plurality of mutually spaced
transverse tension bars of metal, which extend each
through one row of through holes in the laminations and
which, at their ends, are provided with anchoring means,
projecting in lateral directions therefrom and bearing un-
der pressure against cooperating bearing surfaces of
the two outer laminations, provided at the outer sides of
said laminations.

[0003] Building components of said kind are utilized
especially as structural floor components in buildings
and bridges. However, they may be utilized also for oth-
er purposes. For instance, they may be used as struc-
tural wall elements.

[0004] In previously known building components of
said kind, the anchoring means mounted on the tension
bars have usually been formed by nuts, mounted on
threaded end portions of said bars, and washers placed
behind said nuts.

[0005] DE 2 316 899 B2 discloses a similar building
component. However, in this case, the tension bars are
provided with threaded end portions and nuts mounted
thereon only at their one ends, while, at their other ends,
they are provided with fixed bolt heads.

[0006] During the production of the abovementioned
known building components, the desired elastic com-
pression of the laminations has been obtained by suc-
cessively tightening the nuts mounted on the various
tension bars in several consecutive steps. This has re-
sulted in a manufacturing process which, as a whole, is
very slow and labour-consuming.

[0007] The invention therefore has for its purpose to
provide an improved and more rational method for the
production of a prestressed plate-shaped building com-
ponent of the kind initially specified.

[0008] The method, according to the invention pro-
posed for said purpose, is primarily characterized by
placing the laminations in desired side-by-side positions
upon a substrate and subjecting the laminations so
placed to an edge pressing operation, during which they
are elastically compressed in a direction transverse to
their longitudinal direction by means of press jaws, bear-
ing against the two outer laminations, and then holding
the laminations in an elastically compressed state by
means of said press jaws until a lasting elastic compres-
sion of the laminations has been secured by means of
tension bars, inserted each through one row of holes in
the laminations, and anchoring means, mounted at the
ends of said bars.
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[0009] During the edge pressing operation, the lami-
nations may preferably be held in close contact with the
substrate by holding-down means, applied against the
upper sides of the laminations.

[0010] In order to avoid the need for very long press
jaws, extending along the entire length of the building
component, and in order to make it possible, in an easy
manner, during the edge pressing operation, to obtain
a convenient access to the outer laminations within the
regions of the tension bars and the anchoring means,
the edge pressing operation may preferably be per-
formed by means of two rows of consecutive press jaws
which, within each row, bear against one of the two outer
laminations and which, within each row, define interme-
diate free gaps therebetween, located within the regions
of the tension bars and the anchoring means.

[0011] The insertion of the tension bars through said
holes may preferably be effected after the edge pressing
operation. Furthermore, the tension bars may suitably
be provided with anchoring means at their one ends be-
fore the insertion of said bars through said holes in the
laminations, while anchoring means are mounted at the
other ends of said bars after the insertion of the bars
through said holes.

[0012] In accordance with the invention, the tension
bars may preferably be provided with anchoring means
formed by metal plates, welded to the tension bars at
the ends of said bars. These metal plates may suitably
be welded to the end surfaces of the tension bars in butt
contact with said surfaces through a flash-welding proc-
ess.

[0013] Below the invention is further described with
reference to the accompanying drawings, in which:-

Figure 1 shows a perspective view of a prestressed
plate-shaped building component produced by a
method according to the invention.

Figure 2 shows a perspective view which only very
diagramatically illustrates an edge pressing equip-
ment usable for the production of the building com-
ponent according to Figure 1,

Figures 3 - 6 show end views, in cross-section, of
the building component according to Figure 1, illus-
trating different stages during its production, and
Figure 7 shows a partial cross-sectional view of two
building components according to Figure 1, placed
in side-by-side relationship.

[0014] The building component shown in Figure 1 and
generally designated 10 comprises a plurality of elon-
gate laminations 11 of wood, placed in side-by-side re-
lationship and held in contact under pressure with each
other in an elastically compressed state by a plurality of
mutually spaced transverse tension bars 12 of metal,
which extend each through one row of through holes 13
(Figure 3) in laminations 11 and which at their ends are
provided with anchoring means 14, projecting in lateral
directions therefrom and bearing under pressure
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against cooperating bearing surfaces 15 of the two outer
laminations, provided at the outer sides of said lamina-
tions.

[0015] Anchoring means 14 are formed by metal
plates having a generally square or rectangular shape,
which are welded to the tension bars 12 in butt contact
with the end surfaces of said bars. At their outer sides,
the two outer laminations 11 are provided with longitu-
dinally extending grooves 16, in which metal plates 14
may be received in a fully countersunk state and in con-
tact with the bottom surfaces of said grooves, which
form said bearing surfaces 15.

[0016] Below a method according to the invention for
the production of the building element 10 shown in Fig-
ure 1 will be described in further detail with reference to
Figures 2 - 6.

[0017] In Figure 2 there is shown an edge pressing
equipment comprising a press table 17, upon which lam-
inations 11 are placed in side-by-side positions with their
one ends in contact with a transverse elongate stop 18
and with one of the two outer laminations in close con-
tact with a row of stationary press jaws 19.

[0018] The laminations 11, now being in the state il-
lustrated in Figure 3, are then subjected to an edge
pressing operation, during which they are elastically
compressed in a direction transverse to their longitudi-
nal direction by means of a row of movable press jaws
20, which may be applied against the other one of the
two outer laminations 11 by means of hydraulic cylinders
21. Through this elastic compression, laminations 11
are brought to assume the state shown in Figure 4.
[0019] By means of one or more holding-down
means, applied against the upper sides of the lamina-
tions, laminations 11 are, during the edge pressing op-
eration, held in close contact with press table 17, which
serves as a substrate therefor. In Figure 2, a plate 22,
serving as a holding-down means, has been indicated
in dash-dotted lines. Said plate may be broughtinto con-
tact under pressure against the upper sides of lamina-
tions 11 by any suitable means not shown.

[0020] The movable press jaws 20 and the cooperat-
ing fixed press jaws 19 may preferably be arranged to
apply the desired compression pressure to the outer
laminations 11 by being brought into close contact with
the bottom surfaces of the longitudinal grooves 16 pro-
vided in said laminations.

[0021] Once laminations 11 have been compressed
to the state shown in Figure 4, they are maintained in
this state by press jaws 19 and 20 while the tension bars
12 are inserted each through one row of holes 16 in lam-
inations 11 in the manner shown in Figure 5. At this
stage, tension bars 12 may already be provided with
metal plates 14, previously welded thereto, at their one
ends. These metal plates, which serve as anchoring
means, are brought into close contact with the bearing
surface 15 of one of the two outer laminations. The oth-
er, free ends of tension bars 12 will then project a short
distance from the bearing surface 15 of the other one of
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the two outer laminations. A second anchoring means
14, consisting of a metal plate, is then welded to the lat-
ter end of each tension bar 12 through an electric flash-
welding process. In order to make it possible to carry
out the welding operations in an unobjectionable man-
ner, a porcelain sleeve 23 is mounted in a central posi-
tion on each plate 14.

[0022] In order to secure the required access to the
outer laminations within the regions of tension bars 12
and anchoring means 14, the fixed press jaws 19 and
the movable press jaws 20 are designed so as to cause
adjacent jaws of each kind to define free gaps therebe-
tween within said regions.

[0023] Once anchoring means 14 have been welded
to all tension bars 12, the compression pressure previ-
ously exerted on laminations 11 by means of press jaws
19 and 20 is removed. Laminations 11 then expand
slightly to the state shown in Figure 6 and cause an elas-
tic elongation of tension bars 12 which hereby, by means
of anchoring means 14, will hold the laminations con-
tained in building component 10 in a prestressed per-
manently elastically compressed state.

[0024] Figure 7 shows two building components 10
which are located side-by-side and have their adjacent
lateral surfaces in close contact with each other. Refer-
ence numeral 24 designates blocks of wood, serving as
guide means between the two building components 10
and received in portions of the two opposite grooves 16
located between adjacent anchoring means 14.

Claims

1. Method for the production of a prestressed plate-
shaped building component (10) of the kind com-
prising a plurality of elongate laminations (11) of
wood, placed in side-by-side relationship and held
in contact under pressure with each otherin an elas-
tically compressed state by a plurality of mutually
spaced transverse tension bars (12) of metal, which
extend each through one row of through holes (13)
in the laminations (11) and which, at their ends, are
provided with anchoring means (14), projecting in
lateral directions therefrom and bearing under pres-
sure against cooperating bearing surfaces (15) of
the two outer laminations (11), provided at the outer
sides of said laminations, characterized by placing
the laminations (11) in desired side-by-side posi-
tions upon a substrate (17) and subjecting the lam-
inations so placed to an edge pressing operation,
during which they are elastically compressed in a
direction transverse to their longitudinal direction by
means of press jaws (19, 20), bearing against the
two outer laminations (11), and then holding the
laminations (11) in an elastically compressed state
by means of said press jaws (19, 20) until a lasting
elastic compression of the laminations has been se-
cured by means of tension bars (12), inserted each
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through one row of holes (13) in the laminations
(11), and anchoring means (14), mounted at the
ends of said bars.

Method according to claim 1, characterized by
holding the laminations (11), during the edge press-
ing operation, in close contact with the substrate
(17) by means of holding-down means (22), applied
against the upper sides of the laminations.

Method according to claim 1 or 2, characterized by
performing the edge pressing operation by means
of two rows of consecutive press jaws (19, 20)
which, within each row, bear against one of the two
outer laminations (11) and which, within each row,
define intermediate gaps therebetween, located
within the regions of the tension bars (12) and the
anchoring means (14).

Method according to any of the preceding claims,
characterized by inserting the tension bars (12)
through said holes (13) in the laminations (12) after
the edge pressing operation.

Method according to any of the preceding claims,
characterized by providing the tension bars (12)
with anchoring means (14) at their one ends before
the insertion of said bars through said holes (13) in
the laminations (11) and mounting anchoring
means (14) at the other ends of the bars after the
insertion of the bars through said holes (13).

Method according to any of the preceding claims,
characterized by providing the tension bars (12)
with anchoring means formed by metal plates (14),
welded to the tension bars (12) at the ends of said
bars.

Method according to claim 6, characterized by
welding the metal plates (14) to the end surfaces of
the tension bars (12) in butt contact with said sur-
faces through a flush-welding process.

Method according to claim 6 or 7, characterized by
providing the two outer laminations (11) with recess-
es (16) at their outer sides for receiving said metal
plates (14) in a fully countersunk state in said re-
cesses.

Patentanspriiche

1.

Verfahren zur Herstellung eines vorgespannten
plattenférmigen Bauteils (10) der Bauart, umfas-
send eine Vielzahl langlicher Schichten (11) aus
Holz, die nebeneinander angeordnet und unter
Druck in einem elastisch zusammendriickten Zu-
stand miteinander in Berlhrung gehalten sind
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durch eine Vielzahl voneinander beabstandeter
querverlaufender Zugstangen (12) aus Metall, die
sich jeweils durch eine Reihe von Léchern (13) in
den Schichten (11) erstrecken und die an ihren En-
den mit Verankerungsmitteln (14) versehen sind,
die in Querrichtung zu denselben verlaufen und un-
ter Druck an zusammenwirkenden Lagerflachen
(15) der beiden &ufReren Schichten (11) anliegen,
die an den AulRenseiten dieser Schichten vorgese-
hen sind, gekennzeichnet durch Anordnen der
Schichten (11) in der gewlinschten nebeneinander-
liegenden Position auf einer Unterlage (17) und
Ausiiben eines KantenpreRvorgangs auf die der-
malen angeordneten Schichten, wahrend dem sie
in einer Richtung quer zu ihrer Langsrichtung ela-
stisch verdichtet werden mit Hilfe von Pref3backen
(19, 20), die an den beiden auReren Schichten (11)
anliegen, und anschlieRendes Halten der Schich-
ten (11) in einem elastisch verdichteten Zustand mit
Hilfe der PreRBbacken (19, 20), bis eine dauerhafte
elastische Verdichtung der Schichten mit Hilfe der
in jeweils eine Reihe von Léchern (13) der Schich-
ten (11) eingesetzten Zugstangen (12) und der an
den Enden der Zugstangen angebrachten Veranke-
rungsmittel (14) gewabhrleistet ist.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, daB die Schichten (11) wahrend des Kan-
tenpreRvorgangs in enger Bertihrung mit der Unter-
lage (17) gehalten werden mit Hilfe von Niederhal-
temitteln (22), die auf die Oberseite der Schichten
aufgebracht werden.

Verfahren nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, daB der Kantenpreflvorgang mit
Hilfe von 2zwei Reihen aufeinanderfolgender
PreRBbacken (19, 20) durchgefiihrt wird, die in jeder
Reihe an einer der beiden duf3eren Schichten (11)
anliegen, und die in jeder Reihe zwischenliegende
Licken begrenzen, die in den Bereichen der Zug-
stangen (12) und der Verankerungsmittel (14) an-
geordnet sind.

Verfahren nach einem der vorhergehenden Ansprii-
che, dadurch gekennzeichnet, daB die Zugstan-
gen (12) nach dem Kantenpre3vorgang in die L6-
cher (13) der Schichten (11) eingesetzt werden.

Verfahren nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, daR die Zugstan-
gen (12) an ihren einen Enden mit Verankerungs-
mitteln (14) versehen werden, bevor die Stangen in
die Lécher (13) der Schichten (11) eingesetzt wer-
den, und daR die Verankerungsmittel (14) an den
anderen Enden der Zugstangen angebracht wer-
den, nachdem diese in die Locher (13) eingesetzt
wurden.
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Verfahren nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, daB die Zugstan-
gen (12) mit Verankerungsmitteln versehen wer-
den, die von Metallplatten (14) gebildet sind, die mit
den Enden der Zugstangen (12) verschweif3t sind.

Verfahren nach Anspruch 6, dadurch gekenn-
zeichnet, daB die Metallplatten (14) an den Endfla-
chen der Zugstangen (12) mit einem Flachnaht-
schweillverfahren angeschweil3t werden, wobei sie
an diesen Flachen stumpf anliegen.

Verfahren nach Anspruch 6 oder 7, dadurch ge-
kennzeichnet, daB die beiden duReren Schichten
(11) an ihren AuRenseiten mit Aussparungen (16)
versehen werden, um die Metallplatten (14) voll-
kommen versenkt aufzunehmen.

Revendications

Procédé de fabrication d'une piéce de construction
(10) sous forme de plaque précontrainte, du type
comprenant une pluralité de couches allongées (11)
en bois, disposées cote-a-cote et maintenues en
contact I'une avec l'autre sous pression, dans un
état de compression élastique, par une pluralité de
barres de tension (12) transversales en métal es-
pacées les unes des autres, qui s'étendent chacune
au travers de trous traversants (13) dans les cou-
ches (11) et qui, a leurs extrémités, sont pourvues
de moyens d'accrochage (14), faisant saillie latéra-
lement et portant sous pression sur des surfaces
d'appui complémentaires (15) des deux couches
extérieures (11), disposées sur les cotés extérieurs
desdites couches, caractérisé en ce que I'on place
les couches (11) dans les positions cote-a-cote dé-
sirées sur un substrat (17) et on réalise sur les cou-
ches ainsi disposées une opération de pressage en
bordure, durant laquelle elles sont comprimées
élastiquement dans une direction transversale a
leur direction longitudinale au moyen de machoires
de pressage (19, 20) qui portent sur les deux cou-
ches extérieures (11), et on maintient ensuite les
couches (11) dans un état comprimé élastiquement
au moyen desdites machoires de pressage (19, 20)
jusqu'a ce que l'on assure une compression élasti-
que permanente des couches au moyen de barres
de tension (12), insérées chacune au travers d'une
rangée de trous (13) dans les couches (11), et de
moyens d'accrochage (14), montés aux extrémités
desdites barres.

Procédé suivant la revendication 1, caractérisé en
ce qu'on maintient les couches (11) durant I'opéra-
tion de pressage en bordure, en contact étroit avec
le substrat (17) au moyen de moyens de verrouilla-
ge (22), appliqués contre les faces supérieures des
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couches.

Procédé suivant la revendication 1 ou 2, caractéri-
sé en ce qu'on réalise I'opération de pressage en
bordure au moyen de deux rangées de machoires
de pressage consécutives (19, 20) qui, dans cha-
que rangée, portent sur I'une des deux couches ex-
térieures (11) et qui, dans chaque rangée, définis-
sent entre elles des espaces intermédiaires, situés
a l'intérieur des régions des barres de tension (12)
et des moyens d'accrochage (14).

Procédé suivant I'une quelconque des revendica-
tions précédentes, caractérisé en ce qu'on insére
les barres de tension (12) au travers desdits trous
(13) dans les couches (11) aprés l'opération de
pressage en bordure.

Procédé suivant I'une quelconque des revendica-
tions précédentes, caractérisé en ce qu'on équipe
les barres de tension (12) avec des moyens d'ac-
crochage (14) a leurs premiéres extrémités afin
d'insérer lesdites barres au travers desdits trous
(13) dans les couches (11), et de monter des
moyens d'accrochage (14) aux autres extrémités
des barres apres l'insertion des barres au travers
desdits trous (13).

Procédé suivant I'une quelconque des revendica-
tions précédentes, caractérisé en ce qu'on équipe
les barres de tension (12) avec des moyens d'ac-
crochage formés par des plagues de métal (14),
soudées aux barres de tension (12) aux extrémités
desdites barres.

Procédé suivant la revendication 6, caractérisé en
ce qu'on soude les plaques de métal (14) aux sur-
faces d'extrémité des barres de tension (12) par ra-
bouttage avec lesdites surfaces au moyen d'un pro-
cédé de soudage a plat.

Procédé suivant la revendication 6 ou 7, caractéri-
sé en ce que les deux couches extérieures (11)
sont pourvues d'évidements (16) dans leurs faces
extérieures destinées a recevoir lesdites plaques
de métal (14), de fagon que lesdites plaques de mé-
tal (14) soient entierement noyées dans lesdits évi-
dements.
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