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1. 

REINFORCED CONCRETERIBBED CEILING 
This is a continuation of application Ser. No. 

141,582, filed May 10, 1971 and now abandoned. 
This invention relates to a reinforcedconcrete ribbed 

ceiling. - 

Reinforced-concrete ribbed ceilings are known in 
which ribs are arranged to extend parallel one to an 
other at spaced intervals, the entire ceiling being rein 
forced by steel inserts. Such reinforced-concrete 
ribbed ceilings were hitherto either constructed on a 
special scaffolding having shuttering or were assembled 
from reinforced-concrete finished parts. In each case, 
scaffolding or shuttering has to be erected and, after 
the concreting, has to be removed again. When erect 
ing such supporting structures on site, the shuttering is 
comparatively complicated and expensive. Moreover, 
it is difficult to achieve consistently accurate dimen 
sions of the finished ribs. - 
The object of the invention is to provide a reinforced 

concrete ceiling which can be produced without the 
need for a special scaffolding and shuttering, whereby 
the costs of construction can be lowered and the previ 
ously occurring defects can be avoided. 
With this object in view, a reinforced-concrete 

ribbed ceiling is proposed which is characterised in that 
arranged on the underside is a skin, made of thin steel 
sheet which is designed as shuttering and support ele 
ment and which consists of several sections which are 
connected to one another and each of which overlaps 
at least one support rib of the neighbouring ceiling sec 
tions and is bent in zig-zag fashion in such a way that 
it has in cross section at least one upwardly open trape 
Zoidal section. The skin is strengthened by a continuous 
reinforcing mat spot welded to its upper surface; and 
each upwardly open trapezoidal section of the skin re 
ceines a stirrup basket spot welded to the skin into 
which basket support reinforcement is inserted. 
Advantageously the upwardly open trapezoidal sec 

tions of the skin are arranged at a spacing one from an 
other a distance equal to the open trapezoidal side. 
More especially when mounted above supports, the 
open trapezoidal sections of the skin are arranged di 
rectly adjacent. 
The size of the upwardly open trapezoidal sections 

arranged at a spacing is equal to the size of the directly 
adjacent upwardly open trapezoidal sections. In the 
case of the directly adjacent upwardly open trapezoidal 
sections, a head sheet is arranged at the end of every 
second trapezoid. At the edge of supports the down 
wardly open trapezoidal sections or triangular sections 
are likewise provided with head sheets. 
The invention will now be described further, by way 

of example, with reference to the accompanying draw 
ings, in which: 
FIG. 1 is a cross section through a reinforced 

concrete ribbed ceiling section utilizing a support 
structure according to the invention; 
FIG. 2 shows a longitudinal section on the line II-II 

of FIG. 1; 
FIG. 3 is a cross section through a reinforced con 

crete ribbed ceiling section utilizing a modified support 
structure according to the invention; 
FIG. 4 shows a longitudinal section on the line 

IV-IV of FIG. 3; 
FIG. 5 shows a perspective representation of two 

structural elements, butting against each other, corre 
sponding to the embodiment in accordance with FIG. 
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2 
1 and the embodiment in accordance with FIG.3 in the 
case of a continuous supporting structure having a 
transverse rib, 
FIG. 6 shows a perspective representation of struc 

tural elements of the embodiment in accordance with 
FIG. 1 for the formation of single-panel supporting 
structures having reinforcements; and 

FIG. 7 shows a perspective representation of struc 
tural elements of the embodiment in accordance with 
FIG. 1 in conjunction with structural elements of the 
embodiment in accordance with FIG. 3 with a trans 
verse rib and formation of a reinforcedconcrete beam 
support for a continuous supporting structure. . 
A reinforced-concrete ribbed ceiling comprises sev 

eral concrete ribs 1, arranged parallel one to another 
at spaced intervals, and a ceiling plate 2 lying thereover 
and connecting the concrete ribs 1 one to another. In 
accordance with the invention, arranged on the under 
side of the ribbed ceiling is a support structure made of 
thin steel sheet, formed by a number of interconnected 
sections each of which is designed as a combined shut 
tering and support element. 

In the embodiment A of FIG. 1 and 2, a skin 3 of each 
section is made of thin steel sheet bent in zig-zag fash 
ion in such a way that it has a widthwise cross section 
which includes at least one upwardly open trapezoidal 
section. This part of the skin covers a concrete rib 1 
from below, while the parts adjoining onto both sides 
give rise to the lower covering for the ceiling plate 2 
laying between the concrete ribs. 
Spot welded onto the skin 3 is a continuous reinforc 

ing mat. 4. Inserted into each of the open trapezoidal 
portions of the skin is a stirrup basket 5 having a sup 
port reinforcement 5a, which basket is spot welded 
onto the base and sides of the trapezoidal portions of 
the skin 3 in order to strengthen the supporting struc 
ture. The concrete ribs 1 of the skin 3 surrounding 
them supports a suspended ceiling 6. 
The individual sections of the support structure are 

connected one to another end-to-end by connecting 
rings 7. 

In the embodiment B shown in FIGS. 3 and 4, the 
concrete ribs 1 and consequently the upwardly open 
trapezoidal sections of the skin are arranged closely ad 
jacent so that downwardly open triangles are formed 
between the trapezoidal sections, instead of the down 
wardly open trapezoidal sections which occur in the 
case of the embodiment A in accordance with FIG. 1 
and 2. The embodiment shown in FIG. 3 and 4 is most 
advantageously used as a continuous structure across 
supports, while in the panels the embodiment A in ac 
cordance with FIG. 1 and 2 is used. 

In its construction, the embodiment B resembles that 
of FIG. 1 and 2, but with the difference that, according 
to the embodiment B of FIG.3 and 4, twice the number 
of ribs 1 and consequently also upwardly open trape 
zoidal sections are present. The size of the open trape 
zoidal sections is, however, in the case of FIGS. 1 and 
3 equal, so that it is possible, for example, to place a 
structural element of the embodiment A in accordance 
with FIG. and a structural element B in accordance 
with FIG. 3 directly in end-to-end juxtaposition and 
also in end-to-end overlapping relationship as is repre 
sented in FIG. 5. Advantageously, at the end of each of 
the alternate upwardly open trapezoidal sections of the 
structural element B which is spanned by the horizontal 
connecting structural elements of the embodiment A, 
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a head plate is provided to close the end of the rib and 
thereby confine the poured concrete therein. Likewise, 
the downwardly open trapezoidal sections and triangu 
lar sections of the structural elements of the embodi 
ments A and B can be sealed on the supports by means 
of head plates 11. 
As shown in FIG. 5, to distribute the loads onto sev 

eral ribs, more especially in the case of large span 
widths, it is necessary to arrange ribs 8 in accordance 
with FIGS. 5 or 7 with corresponding transverse rein 
forcement 9. The transverse ribs 8 are formed in that 
the downwardly open trapzoidal sections are closed by 
a base 10 having a lateral, upright head plates 11. In 
order to be able to insert the concrete and the lateral 
reinforcement 9 into the channel and in order to obtain 
a connection between the concrete of the rib and ceil 
ing plate, rectangular apertures 12 corresponding to 
the width of the transverse rib 8 are hollowed out in the 
upper surface and in the lateral crosspieces of the trap 
ezoidal plate of the embodiment A. 
Represented in FIG. 6 is a structural element in ac 

cordance with the embodiment A having a reinforcing 
network 4, stirrup baskets 5 and support reinforce 
ments 5a for a statically intended supporting structure 
(single panel plate). The downwardly open trapezoidal 
sections are closed on the Support by head plates, so 
that the concrete for the ribbed ceiling can be intro 
duced. 
Represented in FIG. 7 is the arrangement of the 

structural elements of the embodiments A and B of a 
continuous ribbed ceiling for the superposition onto a 
reinforced concrete transom 13 which acts as a sup 
port. The transom 13 is thus formed by an upwardly 
open sheet-metal channel, in which the sheet metal is 
strengthened by a spot welded stirrup basket made of 
reinforced mats. The transverse rib 8 is produced by a 
continuous channel above an auxiliary support 14. The 
structural elements of the embodiment A are separated 
above the auxiliary supports, while the reinforcing mat 
4, the stirrup basket 5 and the support reinforcement 
5a pass through from the transom 13 to the support 15. 
So that the structural elements of the embodiment A 
and A/B can even be laid in position before the assem 
bly of the auxiliary supports 14 in one piece from the 
support 15 to the transom 13, the missing upper and 
lower chord is replaced by spot-welded strengthened 
skin cover plates 16 and consequently the missing Sup 
porting cross section is produced in conjunction with 
the reinforcing mat 4 and the stirrup basket 5. 
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4. 
However, it is also possible to cut out only the upper 

surface and the sloping side surfaces out of the trape 
zoidal sections, so that then only the missing upper 
chord is to be replaced by strengthened skin cover 
plates. The downwardly open trapezoidal sections on 
the transverse rib and the wall support, as well as the 
triangles on the transom, are sealed by head plates. On 
the left edge of the representation the concrete cross 
section is indicated as being strengthened with rein 
forcement. 
With the aid of the support structure in accordance 

with the invention, a reinforced-concrete ribbed ceiling 
can be produced in a simple manner quickly and true 
to size. In this connection the skin serves initially, dur 
ing the installation with spot-welded reinforcing mat 
and stirrup basket, as a scaffolding and shuttering and, 
in the case of the finished ceiling, as an additional 
strengthening of the reinforcement. It is naturally also 
possible to manufacture the skin from another suitable 
material, for example plastics, instead of steel sheet. 

I claim: 
1. A reinforced concrete ribbed ceiling comprising 

supporting structure means for providing scaffolding, 
shuttering and integral load-carrying capacity including 
a lower thin steel skin bent to form a plurality of up 
wardly opening trapezoidal channels, said channels 
being spaced apart a distance equal to the width of a 
channel opening, downwardly opening trapezoidal 
channels being defined therebetween, a wire reinforc 
ing network spot welded to the upper side of said skin 
and spanning its entire longitudinal and transverse ex 
tent, and stirrup means in said trapezoidal channels 
spot welded to the channel skin and having portions ex 
tending above said channels and spot welded to said re 
inforcing network, a bottom strip spanning transversely 
across the skin bottom, a plurality of upright head 
plates closing the downwardly opening channels at op 
posite sides of said bottom strip, the downwardly open 
ing channels including apertures in their closed channel 
bottoms and inclined channel sides between head 
plates, concrete carried by said skin embedding said re 
inforcing network and said stirrup means, the channel 
skin, stirrup means, and concrete of the channels form 
ing integral longitudinal ribs, and concrete filling the 
transverse rectangular channels between the bottom 
plate and the head plates integral with concrete in the 
upwardly opening trapezoidal channels forming a 
transverse rib. 
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