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Supporting Beam for Ceiling Systems, Ceiling System and Method for the Production 

Thereof 

 

 

Technical Field 5 

 

The invention relates to a supporting beam for ceiling systems according to the preamble of 

claim 1. Such supporting beams are frequently used in steel-reinforced concrete 

construction and composite construction, particularly when building ceiling systems and 

storey ceilings. 10 

 

Prior Art 

 

For example, EP 1 611 295 B1 discloses a supporting beam of the same category. It 

comprises a hollow box cross-section and serves as a bearing for plate-shaped semi-finished 15 

parts or finished parts. After laying the semi-finished parts or finished parts, a local or large-

scale in-situ concrete layer is applied which also penetrates into the inner of the hollow box 

cross-section of the supporting beam in order to produce the ceiling composite system. 

With this supporting beam consisting as such only of steel, such as with supporting beams 

consisting only of steel, in-situ concrete is introduced into the space of the supporting beam  20 

the ceiling plates are connected at the construction site, which space is defined by the 

webs, a base plate, and an upper plate (upper chord) opposite to the base plate (lower 

chord). 

 

Such supporting beams known from the prior art have been proven successful. However, 25 

when connecting such supporting beams with the finished part or semi-finished part, 

bubbles in the concrete often occur below the upper plate and the concrete as a whole has 

to be introduced to the construction site using a relatively large amount of effort. Also, the 

full carrying capacity of the supporting beam is only given after the introduction of the in-

situ concrete. Moreover, steel is under stress in the upper chord area, which causes 30 

technical disadvantages. 

 

Description of the Invention 

 

It is therefore the object of the present invention, with simple construction, to provide a 35 

supporting beam which enables a simple and reliable use in ceiling systems. At the same 

time, the weight of the supporting beam should be kept low. 
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This object is solved according to the invention by the supporting beam for composite 

ceiling systems having the features of claim 1. Accordingly, the supporting beam comprises 

a support, in particular a steel support, which comprises a base plate and at least one, 

preferably two webs which are arranged at an angle thereto, in particular perpendicular. 5 

The supporting beam is characterized in that a space limited by the web or webs and the 

base plate, preferably each of steel, is filled at least partially with concrete which in 

particular is not in-situ concrete, or the space between the web and the base plate or the 

webs and the base plate is filled at least partially with concrete which is in particular not in-

situ concrete. Steel and concrete work together here in composite construction. In order to 10 

transmit forces as well to raise the composite effect, concrete-steel in stirrup shapes and as 

rods can be placed in the concrete. 

 

Furthermore, according to the invention, the composite supporting beam is used in a 

composite ceiling system, with the supporting beam being used to support at least one 15 

semi-finished part or finished part and an in-situ concrete layer being provided in particular 

outside of the concrete which at least partially fills the space limited by the web or webs 

and the base plate or the space between the web or webs and the base plate, at least in the 

connecting area between the at least one supporting beam and the semi-finished part or 

finished part. 20 

 

Furthermore, a composite ceiling system is provided according to the invention which 

comprises at least one supporting beam according to the invention, at least one semi-

finished part or finished part which is supported on the at least one supporting beam, and 

an in-situ concrete layer which is provided at least in the connecting area between the at 25 

least one supporting beam and the semi-finished part or finished part, in particular outside 

of the concrete which at least partially fills the space between the web or webs and the 

base plate or the space limited by the web or webs and the base plate. 

 

Also according to the invention, a method for producing a composite ceiling system is 30 

provided, namely having the steps of supporting at least a supporting beam according to the 

invention on bearings, supporting at a least semi-finished part or finished part on the at 

least one supporting beam, providing composite elements in the connecting area between 

the at least one supporting beam and semi-finished part or finished part, providing an in-

situ concrete layer at least in the connecting area between the at least one supporting beam 35 

and the semi-finished part or finished part, in particular outside of the concrete which at 

least partially fills the space between the web or the webs and the base plate. 
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It is also conceivable here that the supporting beam in and for the composite construction 

manner is produced in several fabrication steps. For example, the introduction of 

reinforcement cages consisting of stirrups and steel rods and then later of concrete into the 

supporting beam can then occur at a later moment, so that there is firstly a semi-finished 5 

part which, in addition to the steel support, comprises connecting means, in particular a 

form-fit connecting means, for producing a form-fit connection with the concrete to be 

filled in. 

 

Since the space limited by the web or webs and the base plate or the space between the 10 

web or webs and the base plate of the supporting beam is filled at least partially with 

concrete during installation, the supporting beam already comprises concrete before the 

connection with semi-finished parts or finished parts. In other words, the concrete is 

provided at least partially in this space before the connection with the finished part or semi-

finished part, i.e. before the in-situ concrete layer is provided in the connecting area 15 

between the supporting beam and the semi-finished part or finished part. The supporting 

beam as such therefore already comprises, before connection with the finished part or 

semi-finished part, in the space limited by the web or webs and the base plate or in the 

space between the web or the webs and the base plate at least partially concrete which is 

not in-situ concrete. In a preferred embodiment, this space, except for the through-20 

passages, is completely filled around possible steel reinforcements with concrete which is 

not in-situ concrete. 

 

Since the composite supporting beam according to the invention already comprises 

concrete during the assembly, i.e. before connection with the ceiling system by in-situ 25 

concrete, it can already reliably carry the load of the ceiling or the finished part or semi-

finished part during the assembly, namely across its entire length, without the need for 

intermediate supports or auxiliary supports to be used. The production of the ceiling system 

is simplified thereby and in particular follow-up work or parallel work can be performed 

more easily and more quickly. In particular, a stress zone is already present in the delivery 30 

state; even in order to place ceiling elements no additional support is required then since 

the stress zone is already (preferably entirely) formed by the concrete with or without 

reinforcement. 

 

The construction height of the supporting beam corresponds to the height of the ceiling 35 

system plus the thickness of the base plate. Consequently, the construction height of the 

ceiling system can be minimized which leads to a reduction of the construction volume 
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without having to simultaneously reduce the usable area. It is also conceivable in particular 

cases to connect in a force-fit the ceiling beam and the laterally placed ceiling elements as a 

ceiling disk by an in-situ concrete layer which is poured thereover with the help of 

reinforcement that placed thereover. In this case, the ceiling height is then higher above the 

ceiling beam by the height of the in-situ concrete layer. 5 

 

Since concrete is already also used in the supporting beam in addition to steel, the 

arrangement of steel and concrete in the supporting beam can be optimized with regard to 

the requirements for compressive strength. This is the case, since the space limited by the 

web or webs and the base plate or the space between the web or webs and the base plate 10 

is filled at least partially with concrete which is preferably not in-situ concrete, is the stress 

zone of the beam for the live loading condition. The use of concrete instead of a steel chord 

reduces the weight of the supporting beam. 

 

The present invention is based on the idea of using a supporting beam in ceiling systems, 15 

with the supporting beam as a composite construction component already comprising 

concrete before the connection with the ceiling system. Since the supporting beam as a pre-

fabricated composite part as such not only comprises steel, but rather already concrete, it 

can also be regarded as a “hybrid beam”. As a so-called steel-concrete composite beam (or 

“composite beam”) the tensile load owing to the steel part and the compressive load is 20 

largely absorbed by the concrete part. Strong forces can be absorbed by inserted 

compression reinforcement. 

 

The base plate is particularly to be understood as the lower chord. The base plate and the 

web arranged at an angle thereto or the webs arranged at an angle thereto which protrude 25 

from the same side of the base plate define the space in which concrete is provided at least 

partially. The arrangement of the base plate and the web is preferably U-shaped in the 

cross-section perpendicular to the longitudinal direction of the supporting beam. 

 

A possible form also provides a web centrally with the base plate being there below in a 30 

concrete beam. The space for producing the concrete beam is then defined here by a two-

sided auxiliary boarding. Also more than two webs, i.e. for example a central web and two 

side webs can be carried out for lateral space limiting.  

 

The base plate can be laterally stiffened by transverse rib webs and thus obtains more 35 

loading capacity. These rib webs are then to be adjusted with recesses or limitations, 
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measurements with the ceiling elements to be placed so that these can regardless be placed 

on the base plate. 

 

The concrete is an arbitrary concrete, preferably a high-strength concrete, for example SCC. 

In particular, a concrete of class C 60/75 having chemical plasticizers as an additive or mixed 5 

with carbon fibers or glass fibers can be used. The concrete is preferably high-strength 

concrete (cylinder strength between 50 N/mm² und 100 N/mm² (C 100/115)). The concrete 

can be steel-reinforced concrete (preferably with concrete-steel stirrups and rods of highly 

reinforced steel-reinforced concrete). The concrete filling can therefore be carried out with 

or without reinforcement. 10 

 

Additional connecting means are arranged between the concrete and the steel for the 

composite effect. These can be formed by the shaping of steel parts and/or by additionally 

attached connection bodies such as headed bolts, perforated sheet metal strips and/or 

structured parts, which transmit forces between concrete and steel. 15 

 

Further advantageous developments are provided in the dependent claims.  

 

It is preferred that the space filled at least partially with the concrete is at least in some 

areas, preferably entirely, open on the side facing away from the base plate. In other words, 20 

the support is preferably free of an upper steel plate extending parallel to a base plate, i.e. 

an upper chord of steel which limits the space between the webs and the base plate so that 

the space without the opposite plate is designated as open. The steel upper chord can 

therefore be dispensed with. 

 25 

This embodiment has the advantage over the use of an additional upper plate, i.e. of a steel 

upper chord, in that the use of less steel reduces the weight of the supporting beam. 

Moreover, the use of concrete in this stress field is advantageous since steel is less pressure-

stable than concrete. Consequently, in this embodiment, there is no plate, i.e. no upper 

chord, of steel in the stress field, but rather the more pressure-stable concrete. 30 

 

Also, since the space to be filled with concrete is open at least in some areas, preferably 

entirely, on the side facing away from the base plate, the concrete can be more easily filled, 

namely directly from above instead of laterally through the webs. This results in no bubbles 

forming in the concrete, by which the production of such a supporting beam becomes easier 35 

and more reliable. 
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Moreover, it is possible to more easily use additional reinforcements extending parallel to 

the longitudinal direction of the supporting beam in the space between the webs such as 

reinforcing rods of steel – also bound into baskets with stirrups – since the space is at least 

in areas or entirely open from above and is thereby accessible. 

 5 

Further preferably, the concrete protrudes over at least one web by a protrusion, with the 

protrusion preferably extending in a direction perpendicular to the base plate. The 

protrusion is preferably dimensioned such that the protrusion is flush with the ceiling plate. 

It is then not necessary to provide a top concrete layer. The protrusion can be a steel-

reinforced concrete body. 10 

 

Further preferably is that the protrusion has a toothing, in particular a longitudinal groove. 

This toothing can absorb the horizontal perpendicular forces. The toothing also serves to 

form an overall load-bearing effect between the supporting beam and the ceiling elements 

placed as stiff ceiling panes. In particular cases, the application of additional in-situ concrete 15 

layers is possible to achieve a greater ceiling stiffness. 

 

One embodiment can comprise a stirrup basket. Reinforcement steel, preferably in the form 

of longitudinal rods, can be arranged therein. The stirrup basket and the reinforcement 

steel can be surrounded by concrete at least partially, preferably entirely. This arrangement 20 

of reinforcement interacting with the surrounding concrete constitutes steel-reinforced 

concrete which fills at least partially the space limited by the web or webs and the base 

plate. 

 

The connecting means can extend through gaps in the stirrup basket in the direction 25 

transversely to the longitudinal direction L, i.e. in the transverse direction. The composite 

effect can be reinforced thereby. 

 

Preferably, the inner surfaces of the web or webs, i.e. the surfaces which internally define 

the space between the webs, and/or the base plate, i.e. the side of the base plate which 30 

internally defines the space between the webs and the base plate, comprise connecting 

means. This can also mean that the web or the webs and/or the base plate itself is formed 

such that they can function as a connecting means. Connecting means can also be arranged 

integrally or additionally on the inner surface of the web or the webs and/or the base plate. 

Connecting means improve the connection between the support and the concrete.  35 
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Further preferably, the connecting means comprises form-fit connecting means, in 

particular headed bolts. These can particularly extend angularly from the webs in the space, 

further preferably substantially parallel to the base plate and perpendicular to the webs 

arranged perpendicular to the webs. Alternatively or additionally, connecting bolts 

extending from the base plate preferably parallel to the webs can be provided and/or plural 5 

connecting bolts which extend from one web preferably perpendicular to the base plate and 

are variable in their distance relative to the base plate, preferably displaceable along the 

web.  

 

Generally, connecting means for the formation of a form-fit can be realized arbitrarily, as 10 

long as they, and thus the webs and/or the base plate, are formed to absorb and transmit 

composite transverse forces. For example, they could be depressions and/or projections 

which enable an interlinking between the webs or the base plate and the concrete. 

Particularly conceivable is a wave-shaped form on the inner side of the webs or base plate, 

for example, in that correspondingly wave-shaped plates or plate strips having a force-15 

transmitting effect and are perforated , twisted or differently structured across the 

longitudinal direction are internally arranged as the connecting means and welded to the 

webs or the base plate. A further possibility is a strip having recesses. 

 

These embodiments of connecting means as strips or bands have the further advantage 20 

over individual headed bolts in that they can be attached continuously or strip-shaped to 

the web or the base plate over the entire desired length, i.e. it is not necessary to 

individually attach or weld plural individual connecting means to the webs or the base plate. 

 

This has economic advantages in particular over individually welded connecting bolts and 25 

the force transmission is not restricted to individual points, but rather is distributed which 

raises the usability. 

 

It is particularly advantageous if through a corresponding shaping, for example, waves, 

folds, impressions or other shapes, of the supporting beam itself together with the concrete 30 

transmit forces particularly in the longitudinal direction between concrete and steel parts. 

This applies in equal measure for the concrete in the supporting beam as well as for a 

possible poured concrete or top concrete layer between or on the place ceiling elements. 

The supporting beam can for this also be higher than the placed ceiling elements. 

 35 

In a particular embodiment, the webs on the upper side are carried out waved or folded by 

an upstream local shaping process. Not only does this help to transmit the composite forces 
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between the concrete and the steel, but rather also enables the side webs to bend or bulge 

into themselves before the welding to the base plate in order to produce a curved 

supporting beam. Therefore a simpler producibility has a higher economic and technical 

significance. 

 5 

The supporting beam can preferably have a camber which preferably corresponds to a later 

deflection. These supporting beams produced with so-called cambers have advantages for 

the perceivable small deflection in the finished construction since the deflection during 

placement of the ceiling elements and the camber practically cancel one another out. In the 

case whether with deformed upper web elements or level web elements, this is more easily 10 

produced with a supporting beam without a steel upper chord than with an upper chord 

since fewer parts need to be held and welded. 

 

An arrangement of plural strips or plates in a horizontal or vertical direction, next to one 

another, for example parallel and/or at different depths of waves or projections and 15 

depressions can be designed arbitrarily. 

 

Moreover, the supporting beam can comprise through-passages which extend transversely 

to the longitudinal axis of the supporting beam through the webs and preferably also 

through the space provided in the concrete. These mostly periodically repeating through-20 

passages serve to accommodate composite elements which are provided in the connecting 

area between the supporting beam and the semi-finished part or finished part. The shear 

forces in the ceiling system can by this be reliably absorbed. 

 

The inclusion or sliding through of reinforcing steel is also possible. This can serve to achieve 25 

a stiffening ceiling disk effect. This can occur depending on the height arrangement of the 

perforations by protruding reinforcement steels in the ceiling elements or reinforcement 

placed over that. 

 

Preferably, the connecting means or bolts have at least the same distance to the base plate 30 

as the through-passages. A larger distance of the connecting means or form-fit connecting 

means to the base plate than to the protrusion is conceivable. This is advantageous in case 

of fire. 

 

The in-situ concrete layer of the ceiling system is therefore provided preferably laterally 35 

from the webs around the toothing and through the through-passages in the supporting 

beam and preferably at least partially there above. In particular the area of the through-
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passages of the supporting beam as well as the upper area are to be understood as among 

the connecting area between the supporting beam and the semi-finished part or finished 

part. 

 

Additionally, the base plate can comprise at least one projection which protrudes 5 

transversely to the longitudinal axis of the supporting beam across at least one web, with 

preferably an elastic damping element being provided on the at least one projection. 

Further preferably, they are provided on both side of the webs which are on the outside of 

the space which is defined by both of the webs. It is therefore intended that the webs are 

arranged offset inwardly from the edges of the base plate so that the areas of the base plate 10 

outside of the webs serve as projections. 

 

A finished part or semi-finished part, in particular a ceiling plate, can be supported on the 

projection or the projections. If an elastic damping element is additionally provided, the 

support is optimized. The damping element can be, for example, an elastomer in a thickness 15 

of 3-5 mm, a width of preferably more than 30 mm which has a carrying capacity of up to 15 

N/mm². The damping element can be continuously and/or linearly formed; it can also be 

formed selectively. 

 

In order to improve the suitability for use under fire loads, the base plate or the support can 20 

have a fire-resistant layer.  It is preferably applied at least partially in the space between the 

webs – i.e. in the supporting beam – on the base plate, with this layer being arranged in the 

space between the webs before the concrete is provided. Particularly effectively, 

alternatively or additionally, a fire-resistant layer can also be applied outside, i.e. on the side 

of the base plate facing away from the webs or on the underside of the base plate, at least 25 

partially along the base plate. The fire-resistant layer can be, for example, a fire-resistant 

construction plate PROMATECT® or a foaming agent. The fire-resistant layer can be a 

coating or can comprise one such. 

 

Therefore, the steel base plate absorbing the tensile force of the bending beam is 30 

particularly effectively protected against overheating and premature failure when exposed 

to flames from beneath. The selective arrangement of the expensive fire prevention 

measures is only cost-effective in the area of the greatest effect. 

 

Further features and advantages of the invention will become more evident by means of the 35 

detailed description below. 
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Brief Description of the Drawings 

 

Fig. 1 shows a composite supporting beam according to the invention in a cross-section view 

perpendicular to the longitudinal direction of the supporting beam; the concrete filling can 

be carried out with or without reinforcement. 5 

 

Fig. 2a shows a perspective view of the supporting beam according to the invention having a 

concrete or steel-reinforced concrete filling. 

 

Fig. 2b shows a further embodiment of the supporting beam according to the invention. 10 

 

Fig. 3 shows ceiling systems according to the invention, with Fig. 3a showing the connection 

of a supporting beam according to the invention with a hollow box place and Fig. 3b 

showing the connection of a supporting beam according to the invention having a 

compound ceiling consisting of element ceilings as a semi-finished part having lattice 15 

support reinforcement and top concrete. 

 

Figs. 4a and 4b show a supporting beam according to the invention in a cross-section view 

perpendicular to the longitudinal direction of the supporting beam having a fire-resistant 

layer. 20 

 

Figs. 5a, 5b and 5c show further embodiments of connecting means according to the 

present invention. 

 

Fig. 5d shows an embodiment of the steel part of the supporting beam having a toothing of 25 

the webs through folding or bending as the linearly arranged connecting means as they are 

shown in other embodiments in Figures 5a, b and c. 

 

Fig. 6 shows a supporting beam according to the invention in a cross-section view 

perpendicular to the longitudinal direction of the supporting beam. 30 

 

Detailed Description of Preferred Embodiments 

 

Preferred embodiments of the present invention will be described in detail below with 

reference to the accompanying drawings. 35 
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Fig. 1 shows a supporting beam 1 having a support 10 which consists of steel, and a base 

plate 12 as well as two webs 14 and 16 arranged perpendicular to the base plate 12. Both 

webs 14 and 16 extend to the same side of the base plate 12 substantially parallel to one 

another and perpendicular to the base plate 12, i.e. U-shaped. 

 5 

Both webs 14, 16 and the base plate 12 define a space which is filled with concrete 2. The 

side, at which the space limited by the webs 14, 16 and the base plate 12 is open is opposite 

to the base plate. Over this side facing away from the base plate 12, a protrusion 4 

protrudes over the space defined by the webs 14, 16 and the base plate 12. This protrusion 

4 extends perpendicular to the base plate 12 and within an imagined continuation of the 10 

webs 14, 16, i.e. parallel to these. 

 

On the sides transversely to the longitudinal direction L of the supporting beam, the 

protrusion 4 comprises a toothing 6. In the cross-section view of Fig. 1, this toothing is 

depicted as a groove on the left and right in the protrusion 4. 15 

 

Moreover, on the inner surface of the webs 14, 16, i.e. the surface which defines the space 

between the webs, a connecting means 18 is provided which is formed as a headed bolt and 

serves the form-fitting connection with the concrete 2. The headed bolt 18 extends from 

the webs 14, 16 perpendicular and parallel to the base plate 12 at in each case 20 

approximately one quarter of the expansion of the space between the webs along the 

transverse direction of the supporting beam 12 in the concrete 2. In Fig. 1, the connecting 

means or bolts 18 have a smaller distance to the base plate 12 than the through-passages 

20. Preferably, the connecting means or bolts 18 are, however, at least the same distance to 

the base plate as the through-passages 20. They can have the same distance to the base 25 

plate as the through-passages 20, as shown in Fig. 6. However, a larger distance to the base 

plate 20 is conceivable. This is advantageous in case of fire. 

 

The transverse direction extends perpendicular to the longitudinal direction L of the 

supporting beam 1 and therefore from right to left in Fig. 1. 30 

 

An alternative or additional arrangement of bolts which is not shown is that the bolts 18 

extend from the base plate 12 parallel to the webs 14, 16 and/or plural bolts extend from 

one web 14, 16 parallel to the base plate 12 and preferably here the distance of the bolts 18 

relative to the base plate 12 or to one another is variable, in particular the bolts at the web 35 

14, 16 are displaceably arranged so that the bolts 18 can be arranged, for example, changing 

centrally or above in the supporting beam 1. 
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Unlike as shown in Fig. 2, the webs 16 and 14 can be carried out in a waved/folded/shaped 

manner in order to thus, with a force-transmitting form-fit, also take on the effect of the 

connecting means 18, and these can then be entirely or partially dispensed with or also 

supplemented by continuous elements. 5 

 

Through-passages 20 extend transversely to the longitudinal axis L of the supporting beam 

1, i.e. in the transverse direction, through the webs 14, 16 and through the concrete 2 which 

is filled between the webs. 

 10 

Unlike as shown in Figs. 2 and 4, as indicated in Fig. 3b, the perforations or through-

passages in the expanded concrete piece can also be arranged further up so that in the case 

of assembly they are located above the ceiling elements placed on the supporting beam 1 

and the serve the accommodation of pushed-through reinforcement to form e.g. a ceiling 

disk with in-situ concrete. 15 

 

The base plate comprises two projections 12a, 12b which extend transversely to the 

longitudinal axis of the supporting beam, i.e. in the transverse direction. These projections 

correspond to the peripheral areas of the base plate 12 in the transverse direction of the 

supporting beam 1. 20 

 

On both projections 12a, 12b, an elastic damping element 22 is each provided on the side of 

the base plate 12 which points towards the webs 14, 16. The semi-finished part or finished 

part is placed on these damping elements 22. The elastic damping element 22 can be 

continuously formed in the longitudinal direction L. It centers the load. 25 

 

Fig. 2a shows a perspective view of the supporting beam 1. It is apparent from this that the 

elastic damping elements 22 are on the projections 12a, 12b substantially continuously 

along the longitudinal direction L. 

 30 

Moreover, it is apparent that the toothing 6 is formed, by way of example here, as a 

periodic longitudinal groove. Other embodiments can also provide the toothing outside of 

the longitudinal groove. Moreover, the through-passages 20 that are arranged at equal 

distances along the longitudinal direction are shown, through one of which the cross-

section of Fig. 1 is taken. 35 
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Fig. 2b shows a different embodiment of the supporting beam 1 having the protrusion 4 of 

concrete or steel-reinforced concrete and the connecting means that are distinct there in 

the form of a toothing 6. These can be formed with or without the longitudinal groove. 

 

Figs. 4a and 4b show an embodiment having a fire-resistant layer 17a, 17b. Fig. 4a shows an 5 

embodiment in which a fire-resistant layer 17a is provided on the base plate 12, in 

particular in the supporting beam 1 between the webs 14, 16. In Fig. 4b, a fire-resistant 

layer 17b is arranged beneath the support 10 or the base plate 12, i.e. at the side of the 

support 10 or the base plate 12 facing away from the webs 14, 16. The fire-resistant layer 

17b can also carry a coating or be a coating itself. 10 

 

Fig. 5a shows a further embodiment for connecting means according to the invention for 

achieving a form-fit, namely waved plates 19.  These waved plates are also representative 

for other deformed strip plates which can transmit composite forces through 

projections/recesses/surface contours. For example, these could be twisted, folded or 15 

plastically deformed areas on the metal strip. 

 

These can be attached to the inner surface of the webs 14, 16 and/or the base plate 12 such 

that the waves and therefore the webs or the base plate can absorb composite forces 

between concrete and steel. 20 

 

Fig. 5b shows an embodiment in which the connecting means according to the invention is 

realized by a strip or a perforated plate 21 which comprises recesses 27 for absorbing 

transverse forces. The perforated plate 21 extends here parallel to web 14 and/or 16. 

 25 

Fig. 5c shows a perforated plate 21 having recesses 27, which is arranged perpendicular to 

the web 14 and/or 16. 

 

Fig. 5d shows a further variant of the steel part of the supporting beam in which the side-

web embodiment 19 formed as a fold/bend is arranged together with the base plate 12. In 30 

other words, the web 14 and/or 16 therefore comprises folds and/or bends. 

 

Fig. 3 shows one ceiling system 100 according to the invention having the supporting beam 

1 according to the invention as well as a semi-finished part 30 which is supported on the 

supporting beam 1. Composite elements 26, in particular reinforcing steel, were guided 35 

through the through-passage 20 into the supporting beam. The connecting area between 

the supporting beam 1 and the semi-finished part 30 is filled with in-situ concrete 50. It is 
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particularly evident from Fig. 3a that the in-situ concrete 50 does not penetrate into the 

through-passages 20 of the supporting beam 1, but rather, the supporting beam 1 is only 

filled with the concrete 2. 

 

During production of the ceiling system 100, the supporting beam 1 is firstly supported on 5 

bearings (not shown), the semi-finished part 30 is subsequently supported on the 

supporting beam 1, in particular the projections 12a, 12b. Afterwards, the composite 

elements 26 are introduced into the through-passages 20 of the supporting beam and thus 

a connecting area between the supporting beam 1 and the semi-finished part 30 is 

produced. Lastly, the in-situ concrete layer 50 is applied in the connecting area between the 10 

supporting beam and the semi-finished part 30. The in-situ concrete 50 here only 

penetrates into the through-passages 20 of the supporting beam 1. The space between the 

webs is not filled with in-situ concrete 50, but rather, has already been filled with concrete 2 

during the manufacture of the supporting beam. 

 15 

Fig. 6 shows an embodiment which has a stirrup basket 25. The reinforcement steel is 

arranged therein in the form of longitudinal rods 23, 24 which extend in the longitudinal 

direction L. The stirrup basket 25 and the reinforcement steel 23, 24 are surrounded by 

concrete 2. 

 20 

The connecting means 18 extend through gaps in the stirrup basket 25, as is apparent from 

Fig. 6. The composite effect can be reinforced thereby. In other words, the connecting 

means 18 can therefore be anchored into the concrete 2 even better. 

 

In this preferred embodiment, the connecting means 18 and the through-passages 20 are 25 

arranged at the same distance to the base plate 12. Also in this embodiment as shown, for 

example, in Figs. 2a and 2b for the embodiment of Fig. 1, the connecting means 18 and the 

through-passages 20 are arranged offset to one another in the longitudinal direction L. 

Moreover, in the embodiment of Fig. 6, damping elements 22 can also be arranged on the 

projections 12a, 12b substantially continuously along the longitudinal direction L. Other 30 

arrangements of the damping elements 22 are possible as well, in particular such as 

described above. 

 

The reinforcing rods 23, 24 extending in the longitudinal direction L are preferably arranged 

on two levels, namely the reinforcing rods 23 on a level E1 which is arranged on the (lower) 35 

side of the stirrup basket 25 toward the base plate 12, and the reinforcing rods 24 on a level 

E2 which is arranged on the opposite (upper) side of the stirrup basket 25, namely on the 
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side towards the protrusion 4. Preferably, there a six reinforcing rods 24 arranged in the 

level E2 and four reinforcing rods 23 in the level E1, which extend in the longitudinal 

direction L. Any other number is possible depending on strength requirement. The upper 

level E2 of the reinforcement steels 24 with the concrete 2 forms a reinforced compression 

chord of the connecting beam. 5 
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Claims 

 

1. Supporting beam (1) for composite ceiling systems (100) which consist at least 

partially of concrete, having 

 5 

 a support (10), in particular a steel support, which comprises a base plate (12) and at 

least one web, preferably two webs (14, 16) which are arranged at an angle thereto, 

preferably perpendicular,  

 

 characterized in that  10 

 

a space limited by the web or webs (14, 16) and the base plate is filled at least 

partially with concrete (2). 

 

2. Supporting beam according to claim 1, characterized in that the space filled with 15 

concrete (2) is at least in some areas, preferably entirely, open on the side facing 

away from the base plate (12). 

 

3. Supporting beam according to claim 1 or 2, characterized in that the concrete (2) 

over at least one web (14, 16) protrudes by a protrusion (4), namely preferably in a 20 

direction perpendicular to the base plate (12). 

 

4. Supporting beam according to claim 3, characterized in that the protrusion (4) 

comprises a toothing (6), in particular at least one longitudinal groove.  

 25 

5. Supporting beam according to one of the preceding claims, characterized in that the 

inner surface of the web or webs (14, 16) and/or the base plate (12) comprise 

connecting means (18, 19, 21, 27). 

 

6. Supporting beam according to claim 5, characterized in that the connecting means 30 

comprise form-fit connecting means, in particular depressions and/or projections, 

further in particular headed bolts (18), recesses (27), preferably on support plates 

(21), and/or wave-shaped, folded and/or bent connecting means (19). 

 

7.   Supporting beam according to one of the preceding claims 5 and 6, characterized in 35 

that the web or webs and/or the base plate are formed, in particular by projections, 
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depressions and deformations (19) and/or recesses (27), such that they themselves 

function as connecting means. 

 

8. Supporting beam according to one of the preceding claims, characterized in that it 

has through-passages (20) which extend transversely to the longitudinal axis of the 5 

supporting beam (1) through the web or webs (14, 16) and preferably also extend 

through the concrete (2) provided in the space. 

 

9.  Supporting beam according to claims 6 and 8, characterized in that the distance of 

the through-passages (20) to the base plate (12) and the distance of the form-fit 10 

connecting means (18) to the base plate (12) are substantially equal. 

 

10. Supporting beam according to one of the preceding claims, characterized in that the 

base plate comprises at least one projection (12a, 12b) which protrudes transversely 

to the longitudinal axis of the supporting beam (1) across at least one web (14, 16), 15 

an elastic damping element (22) preferably being provided on the at least one 

projection (12a, 12b). 

 

11.  Supporting beam according to one of the preceding claims, characterized in that the 

support (10), preferably the base plate (12), comprises a fire-resistant layer (17a, 20 

17b). 

 

12. Supporting beam according to one of the preceding claims, characterized in that the 

supporting beam comprises a camber, which preferably corresponds to a later 

deflection. 25 

 

13. Supporting beam according to one of the preceding claims, characterized in that the 

supporting beam comprises a stirrup basket (25) which preferably comprises 

reinforcement steel, preferably in the form of longitudinal rods. 

 30 

14. Supporting beam according to claim 13, characterized in that concrete (2) surrounds 

at least partially, preferably entirely, the stirrup basket (25) and the reinforcement 

steel (23, 24). 

 

15. Supporting beam according to claim 6 and one of claims 13 and 14, characterized in 35 

that the connecting means (18) extend through the gaps in the stirrup basket (25) in 

the direction perpendicular to the longitudinal direction L. 
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16. Use of the supporting beam according to one of the preceding claims in a composite 

ceiling system, wherein 

 5 

the supporting beam is used to support at least one semi-finished part (30) or 

finished part (40) and 

 

an in-situ concrete layer (50) is at least provided in the connecting area between the 

at least one supporting beam (10) and the semi-finished part (30) or finished part 10 

(40). 

 

17. Composite ceiling system (100), comprising: 

 

at least one supporting beam (1) according to one of the preceding claims, 15 

 

 at least one semi-finished part (30) or finished part (40) which is supported on at 

least one supporting beam (1), and 

 

an in-situ concrete layer (50) which is provided at least in the connecting area 20 

between the at least one supporting beam (1) and the semi-finished part (30) or 

finished part (40). 

 

18. Method for producing a composite ceiling system (100), having the steps: 

 25 

 supporting at least one supporting beam (1) according to one of claims 1 to 16 on 

bearings, 

 

 supporting at least one semi-finished part (30) or finished part (40) on the at least 

one supporting beam (1), 30 

 

providing composite elements (26) in the connecting area between the at least one 

supporting beam (1) and the semi-finished part (30) or finished part (40), 

 

 providing an in-situ concrete layer (50) at least in the connecting area between the 35 

at least one supporting beam (1) and the semi-finished part (30) or finished part (40). 
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19. Method according to claim 18, characterized in that at least several composite 

elements (26) are each guided through a through-passage (20) provided in the 

supporting beam. 

 

20. Use of a semi-finished part as the supporting beam for composite ceiling systems 5 

(100) which at least partially consist of concrete, wherein 

 

 the semi-finished part comprises a support (10), in particular a steel support, which 

comprises a base plate (12) and at least one web, preferably two webs (14, 16), 

which are arranged at an angle thereto, preferably perpendicular, 10 

 

the inner surface of the web or webs (14, 16) and/or the base plate (12) comprise 

form-fit connecting means (18,19), in particular depressions and/or projections, 

furthermore in particular headed bolts (18), recesses (27) and/or wave-shaped, 

folded and/or bent connecting means (19), and 15 

 

 a space limited by the web or webs (14, 16) and the base plate is filled at least 

partially with concrete (2) such that the form-fit connecting means (18, 19) are 

connected with the concrete (2) in a form-fit. 

 20 


