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(57) ABSTRACT 

AWooden beam for a supporting framework has at least tWo 
supporting members at least partially made of Wood and 
de?ning together a continuous holloW cavity, and at least 
one shear connector located in the holloW cavity and char 
acteriZed by a plurality of connection options, With the shear 
connector having its outside end set back With respect to an 
adjacent and face of the beam by a length corresponding to 
a forward Wood length de?ned by a load applied to the beam. 
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Fig. 4.3 
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WOODEN BEAM FOR A SUPPORTING 
FRAMEWORK AND ITS CONSTRUCTIONAL 

ELEMENTS 

RELATED APPLICATIONS 

[0001] This application is a continuation of US. applica 
tion Ser. No. 09/341,814 ?led Sep. 12, 1999. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] This invention concerns a wooden beam for a 
supporting framework and its constructional elements, 
where the wooden beam consists of at least two supporting 
members at least partially made of wood with a continuous 
hollow space joined to form one unit, with at least one shear 
connector with connection options inside the hollow space, 
as well as the shear connector itself, the supporting frame 
work that can be produced with at least one such beam and 
a device for inserting at least one shear connector into a 
supporting member. 

[0004] 2. Description of the Prior Art 

[0005] Supporting frameworks are known from many 
?elds. Steel and 20 reinforced concrete supporting frame 
work constructions shall be mentioned here only as 
examples and are used in various ?elds, from erecting 
buildings to construction of bridges. 

[0006] However, a disadvantage of these supporting 
framework constructions is that they are very expensive to 
manufacture—for example, assembly is commonly associ 
ated with cost-intensive welding work and subsequent pour 
ing of concrete and also with regard to the number of 
different individual parts required, which must also be 
adapted and assembled in a complicated procedure. Further 
more, such supporting framework constructions can be 
produced only by a specialist. 

[0007] Another disadvantage which should not be under 
estimated is that with the known supporting frameworks, the 
individual parts must be iretachably joined together and thus 
repeated use is out of the question, and whenever repairs, if 
any, are necessary, they can be performed only at enormous 
expense. 

[0008] Recently there has been a discernible trend in the 
construction industry toward increasing use of wood or 
wood-based materials as a building material in the construc 
tion of single-family dwellings. Various supporting 10 sys 
tems have been successful in this area. Solid wood, glued 
laminated girders and other wood-based materials as well as 
cross-beams are used, that are capable of absorbing and 
transmitting greater forces with cross sections of the same 
size. 

[0009] There have been various proposals for the joints to 
be used, in particular in the area of the ends of these wooden 
construction elements. Examples that can be mentioned here 
include dowels driven across the longitudinal axis of the 
beam in the area of tong-and-groove joints, with-bolts and 
additional screw nails or nail connections with cover plates 
or tenons with cross-driven hard wood dowels or embedded 
steel T sections with dowels or tenons, in particular forked 
mortise and tenon joints and the like. 
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[0010] All these joints have the great disadvantage that the 
systems constructed with them are expensive to assemble 
and also require a multitude of individual parts which must 
also be ?tted and assembled in inaccessible positions, often 
on site and at great effort. As a result, these systems can 
usually also be assembled only by expert personnel to form 
an overall supporting framework that can withstand forces 
and loads. 

[0011] In addition to this trend toward increased use of 
wood in the construction industry, there is another trend in 
this branch of the industry, namely that toward the construc 
tion of buildings, in particular single-family dwellings, 
inexpensively through personal effort and thus to make 
home ownership accessible to larger portions of society. 
This is impossible with the known joining systems because 
they must be manufactured with precision in specially 
equipped manufacturing sites. 

[0012] Therefore, the object of this invention is to propose 
a beam and a supporting framework constructed with it, its 
10 construction elements, in particular shear connectors and 
connecting parts as well as a method of producing such 
beams including a device for introducing the shear connec 
tors, which do not have the above-mentioned disadvantages, 
and instead they are characteriZed in that their elements can 
be assembled easily without any complicated additional 
measures to form a supporting framework, preferably in a 
detachable manner. 

SUMMARY OF THE INVENTION 

[0013] The feature of this invention whereby the inserted 
shear connector is set back with respect to the end face of the 
beam, leading to the so-called “forward wood,” causes a 
much more favorable dissipation of the tensile force into the 
ring tensile force, because it creates a shallower force cone 
and a larger peripheral surface area for the transmission of 
forces, while on the other hand a radially outward directed 
force component that would promote splitting is dissipated 
or absorbed over a larger peripheral area. 

[0014] When “wooden beams” are mentioned here, this is 
understood to refer to any type of wooden supporting 
element, including supporting elements containing wood, 
but preferably those suitable for joining with the shear 
connectors described below. These shear connectors which 
are sunk in wooden beams in the manner described and 
claimed below are characteriZed in that they provide the 
possibility of connection—many different embodiments are 
conceivable, but a standardiZed inside thread on the end face 
has proven especially advantageous—leading to a 100 trans 
mission of force between the supporting framework ele 
ments and also permitting a simple, time-saving and inex 
pensive assembly, even in combination with other materials. 
Additional advantages are presented in the following 
description. 
[0015] When a “connecting element” is mentioned below, 
it is understood to refer to a spatially oriented structural part, 
preferably made of metal, in particular steels with angle 
offset connection options in three dimensions for the above 
mentioned wooden beams. When a “joining or connecting 
node” is mentioned below, it refers to joining multiple 
connecting parts. 

[0016] In a preferred embodiment, the connecting part 
consists of two parallel plates lying in the main plane of the 
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supporting framework, Which also forms the ?oors of indi 
vidual storeys of a building, for example, namely a base 
plate and a top plate at a distance from it. So-called end 
plates are arranged betWeen these tWo plates, preferably 
perpendicular to them. The base plate, top plate and end 
plate each have different connection possibilities for addi 
tional connecting elements and/or Wooden beams. These 
may be, for example, boreholes, Which are designed to 
accommodate means for forming screW connections. 

[0017] In the preferred embodiment, the end plates serve 
to permit a connection betWeen Wooden beams and connect 
ing parts and also among the different connecting parts. In 
this Way, it is possible to create a supporting framework 
Which forms a main plane With large dimensions. The base 
plate and top plate make it possible to join the Wooden 
beams Which form a supporting plane and run perpendicular 
to the main plane. These supporting planes may be, for 
example, Walls inside a building or they may be expanded to 
form Walls by paneling in a variety of possible forms, While 
the main planes form the base of the ?oor for that level. 

[0018] Essentially any type of detachable joint is suitable 
for the joints betWeen Wooden beams and connecting parts, 
but screW connections are preferred, because the required 
elements are available as standard parts in any construction 
market and therefore special production runs are not neces 
sary, Which has a positive effect on the cost of the supporting 
frameWork as a Whole. The supporting frameWork according 
to this invention can thus be assembled easily, even by a 
layperson, making it possible for any building oWner to 
construct his oWn home himself to a not insigni?cant extent. 
Only a small number of different construction elements are 
necessary, namely, the Wooden beams and means for pro 
ducing a joint betWeen the Wooden beams and the connect 
ing parts, With these means being integrated into the Wooden 
beam according to this invention. 

[0019] For such means the invention proposes a shear 
connector Which leads to a surprisingly simple load-bearing 
joint With a variety of possible embodiments. 

[0020] The proposal according to this invention, Which 
goes in a completely different direction from the proposed 
connecting means knoWn in the past permits a type of 
“internal nailing” for the ?rst time, opening up unforeseen 
possible applications. Apart from fact that this makes it 
possible to shorten the connecting means that absorb the 
load-carrying stresses in a manner that saves on material, the 
novel connection according to this invention is characteriZed 
by a simple design Which does not require any additional 
securing elements. 
[0021] Connecting elements for use on different construc 
tion elements, namely different in particular With regard to 
the shape and material, are knoWn in various embodiments. 
They are especially important in particular in construction 
systems Which are exposed to high loads, as is the case, for 
example, With buildings and the like. Various types of 
supporting systems have been successful here, and must 
meet various requirements With regard to the materials used 
and the forces and loads they must Withstand. This is true 
primarily With regard to the load-bearing capacity of the 
individual parts and the overall structure—also taking into 
account the expediency for the overall visual impression and 
details. 

[0022] A typical example of the constructions discussed 
here Would be Wooden buildings, Where beams or similar 
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supporting elements are joined together to form load-bearing 
Wall, ?oor and/or roof supporting frameWorks. Various 
combinations of materials can also be used, i.e., Wood as a 
construction material may also be combined With concrete 
as a ?lling compound or With plastic or metal parts. The 
material Wood may consist of solid Wood, glued laminated 
girders or other Wooden materials, but solid Wood in the 
form of round timbers, beams, squared timbers, boards and 
recently cross-beams may be used, as they are capable of 
absorbing and transmitting relatively high forces in com 
parison With the siZe of their cross section. 

[0023] Joints, in particular in the area of the ends of the 
construction elements, have been developed and introduced 
into practice ‘in a variety of forms. Here shall be mentioned 
only as an example a feW knoWn possibilities, e.g., doWels 
With bolts driven in across the longitudinal axis of the beam 
in the area of tongue-and-groove joints and additional screW 
nails or nail connections With cover plates or tenons With 
crossWise hard Wood doWels or embedded steel T sections 
With doWels or tenons, in particular forked mortise and tenon 
joints and the like. End connections can also be achieved in 
a knoWn Way by means of a so-called beam butt joint, Where 
the beam sides are covered With carrying parts on both sides 
in the area of their ends for the transmission of force by 
means of 10 transverse doWels of a special design. 

[0024] All the joints suffer from the considerable disad 
vantage that systems constructed With them are very expen 
sive to manufacture—e.g., due to the tenons and grooves to 
be molded onto the supporting parts to be joined in the case 
of butt joints—and also With regard to the multitude of 
individual parts required, Which must also be ?tted and 
installed in inaccessible positions, frequently on site, in a 
time-consuming and expensive operation. In addition, these 
knoWn joining systems can be implemented only in such a 
Way that they are visible to the outside, unless additional 
lamination measures are implemented in the respective 
areas, e.g., in the area of the cover plates or the end faces of 
the doWels. 

[0025] In an attempt to at least minimiZe these draWbacks, 
there have been proposals for providing an end joint for the 
above-mentioned supporting members, in particular of 
Wooden beams. These include a doWel connection Which 
Works With steel shear connectors glued into the Wooden 
materials. To do so, ?rst the end must be routed out to form 
a countersunk area for inserting the doWel and gluing it 
there, so that it can be engaged With an appropriate attach 
ment as a connecting means. Apart from the fact that the 
depth of the countersunk area and thus the length of the 
doWel and thus in turn the load-bearing capacity and in 
particular the tensile strength are limited because of the need 
for providing a reliable adhesive layer and because of the 
tools and dies, the expense in the production of this joining 
system is not insigni?cant and requires additional labor steps 
in the production of this supporting member, namely routing 
out a suitable bore in the end face and then gluing a suitable 
doWel in it. 

[0026] With another knoWn proposal, so-called shear con 
nectors Which require doWels inserted across the longitudi 
nal axis of the supporting member are used. This knoWn 
system consists of ?ve basic elements, namely doWels, shear 
connector bodies, casting compound, connecting screW and 
Welding sleeve. This knoWn system thus has at least the 




















