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The subject of this invention is a concave rein 
forced concrete beam for use in building con 
struction, particularly floors. 
The main object of the invention is to provide 

a beam of great carrying capacity Whilist having 
comparatively Small Weight. A further object is 
the provision of means to fix a fiat and con 
tinuous under facing in the case of using said 
beams in floors. 
With these objects in view, my invention con 

sists in using as beams for building construc 
tion reinforced concave concrete being members 
in the form of half tubes having thin Walls and 
produced by a centrifugal casting process and 
the reinforcement of Which half tube is uneven 
ly distributed over its cross Sectional area in ac 
cordance With the Static requirementS. 
The beam is flattened on one side for the pur 

pose of enduring the tensile strength and may, 
in spite of its limited wall thickness, and be 
cause of the fact that it is made by the cen 
trifugal casting process, be used as individual 
Supporting means (Without the intermediate lay 
ers of concrete necessary heretofore). 
The use of concave beams is very satisfactory 

and results in an increasing of the carrying 
capacity as compared to the flat beams owing to 
the action as a spatial or arched construction. 
Such a mode of action has not been achieved 
With the known concave beams produced other 
Wise than by centrifugal casting process, as it 
Was not possible to attain half tubes having suf 
ficiently thin walls. However the production of 
two half tubes having small thickness can be 
effected simultaneously in a very simple manner 
by the centrifugal casting process, so that the 
mentioned difficulty with regard to production 
as compared With the known construction of 
floor beams no longer obtains. The improve 
ments in the quality of the concrete due to cen 
trifugal moulding enables the Walls to be made 
considerably thinner than was heretofore pos 
sible so that the transport and the laying of the 
finished concrete beams is facilitated and on 
the other hand there is a substantial improve 
ment from an economic point of View. There is 
also a considerable saving as compared with the 
usual half tubes which are not produced by cen 
trifugal moulding, because oWing to the greater 
strength of centrifugally moulded concrete load 
relieving stresses are developed in the tensile 
reinforcement and this effect may be amplified 
by connecting all the reinforcementi elementS to 
form a rigid framing, the auxiliary longitudinal 
and transverse reinforcement as stirrups or stir 

rups and tension anchorage members, or spiral 
members, resulting in this case in relieving 
stresses being developed. 

Practical embodiments of the invention are 
shown in the accompanying drawing On Which 
like references indicate corresponding parts. 

Figure 1 is a cross section of a floor compris 
ing concave beams in accordance with my inven 
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tion; 
Figure 2 is a section of means for the produc 

tion of two half tubes simultaneousy; 
Figures 3 and 4 are sections of modified forms 

of the beam; 
Figure 5 is a side elevation of a beam; 
Figures 6 and 7 are cross sections on the lines 

VI-VI and VII-VII respectively of the beam 
shown in Figure 5; 

Figure 8 is a cross section of a modified form 
of the beam and 

Figures 9 to 13 are cross sections of the beam 
showing different means for fixing a fiat under 
facing. - - 

Thefloor shown in Figure 1 consists of a roW of 
concave beams i produced by centrifugal mould 
ing. These beams present a Semicircular cavity 
a; the reinforcement 2 is provided in their ten 

sion Zone. The beams may have lateral projec 
tions 3. The hollow beams arranged side by 
side are joined togetherby filling in the joints 
With cement mortar Ormeagre concrete 4, So that 
the adjoining holloW beams are interconnected 
and uniform deflection is ensured. Floor filling 
5. Over the beams is provided in the usual man 
ner. Joists 6 With floor boards 7 above are 
arranged in the Well knoWn manner in connec 
tion With such floorings in the recesses between 
the individual beams, and the result is a com 
paratively low floor structure whilst utilising to 
the full the height of the hollow beams. The 
beams may be spaced and the spacings may be 
bridged by filling members or slabs resting on the 
lateral projections 3. In this case the joints 4 
are dispensed With. 
The floor filling 5 also may be dispensed With 

in which case the floor boards T rest directly on 
the beams or are disposed in another known 
l'alle. 
For the producing of the béans it is useful 

to add substances to the concrete mortar, which 
reduce the specific gravity, as natural Light ma 
terials especially Volcanic ones, fragments of 
bricks, pumice-stone orothers. 

Fig. 2 shows the method of producing such 
hollow beams i with projections 3 by centrifu 
gal moulding. Plates 8 are laid in the well known 

  



2 
manner in the mould 9 in order to separate the 
casting into two hollow beams. In view of the 
fact that in centrifugal moulding the forces act 
radially outwards and not in the direction of 
rotation, this centrifugal moulding results in the 
concrete being just as dense in the projections 3 
as in the other parts. It is possible in a simple 
manner, to put in the reinforcement members 
and keep the same in astretched state during the 
centrifugal casting process. 
From the point of view of economy it is desir 

able to employ a mould which will produce two 
half tubes the width of Which is greater than the 
height (Fig. 2), or a somewhat fiattened arch, 
because the amount of concrete per square metre 
of flooring will be less than in the case of the 
known structures of greater height. To enable 
Such hollow beams to be produced by a centrifu 
gal moulding process counterweights II, are at 
tached to the ring 0 of the mould 9 to balance : 
the mass. The projections 3 are slightly bevelled 
laterally to facilitate the removal of the two 
haves of the mould 9. 

Figs. 3 and 4 show different cross Sections and 
different reinforcement. The beam shown in Fig. 
3 is multilateral eXternally. In addition to the 
tension reinforcement members 2 there are also 
transverse reinforcement members 2 and aux 
iliary or Secondary reinforcement members 3 
Which together form a rigidi framework and re 
lieve the stresses in the tension zone 2. The 
transverse reinforcement 2 may consist of stir 
rup or spiral members. The beam shown in Fig. 
4 is semi-cylindrical and Only flattened at the 
top at the part subjected to compression. In 
this case there are provided only stirrup mem 
bers 4 as transverse reinforcement. 
Havingregard to the particular denseness pro 

duced by centrifugal moulding and the increase 
in the strength it is possible .to entirely dis 
pense With the transverse connection and auxil 
iary longitudinal reinforcement and to only pro 
vide the statically necessary tension reinforce 
ment 2. In this case no relievingstresses are 
developed in default of the auxiliary reinforce-.4 
ment but the Strength of the concrete is in 
creased because, as proved by tests, concrete 
produced by centrifugal moulding but devoid of 
reinforcementis strongèrthan that provided with 
a Weak reinforcement framework. The other 
Wise required stirrup members to withstand the 
thrust stresses are not required, providing that 
there are no particularly heavy loads and wide 
Spans, since the concrete members alone are 
capable of taking the thrust stresses. It is, 
therefore, only necessary to provide several stir 
rup members for the purpose of the mounting 
and to reduce the transverse reinforcement to 
the minimum required for effecting the bond. 
Such a structure is shown in Figs. 5 to 7. In 
addition to the tension reinforcement 2, which 
does not project beyond the end of the hollow 
beam, tension reinforcement members 2'are pro 
vided in the usual manner at the upper part to 
ensure the fixing in at the ends, said members 
2' projecting out of the hollow beams and en 
abling a connection to be made with wall grating 
or cross beams at the point of fixing in with 
complete or partial fixing in, The reinforcement 

22,569 
members 2 and 2' are connected by stirrup mem 
bers 5 of Which there are only as many as are o 
required to hold the framework together when 
placing it in the mould. In addition, there may 
be separate stirrup members 5 of a number 

º sufficient to ensure the bond. Fig. I also shows 
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how the reinforcement 2 is held in position in 
the well known manner by concrete rings 7. 
As shown in Fig. 8, iron tie members 6 may 

be provided Which On the one hand Serve .to 
further Secure the longitudinal reinforcement 
members, and on the other hand serve also as 
tension anchorage members. Such hollow beams 
With tension anchorage members 6 are suitably 
arranged in the end parts of the floors. The 
tension anchorage members nay also Serve to 
fiX the fiat underfacing. To close the hollow 
beams to gratings and cross beams suitable pre 
cast concrete plates l'8 (FigS. 5 and 6) are used. 
Such plates may also be provided in the recesses 
Which are formed by the top of each two adia 
cent beams. 
As shown in Fig. 9, a fiat and continuous un 

derfacing is attained by bricks l9, Which are fixed 
5 in the lower, face of the beam , these spaces 

between said bricks 9 are bridged by additional 
brick-slabs 20. The bricks 9 are provided with 
ribs 2 on their top face. Said bricks are irl 
position in the centrifugal mould (Fig. 2) prior 
to the charging of the latter with concrete mor 
tar so that the bricks adhere to the lower face of 
the beam after hardening of the mass. 

Fig. 10 shows a beam, in the lower face of 
Which cross-rods 22 are countersunk to bridge 

3 the cavity of the beam and enabling to fiX 
a fiat underfacing on to the beam. For the Same 
purpose, laths 23 may be countersunk lengthWise 

, in the lower face of the beam as shoWn in Fig. 1l 
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For fiXing a flat, underfacing, Wire or flat-iroi 
hooks may be employed, which project on the 
lower face of the beams. As shown in Fig. 12; 
said hooks 24 are formed as a continuation of 
the stirrups 4, wound round the bars 2. Dur 
ing the centrifugal casting process said continu 
ations 24' are laterally bent off being held fast 
between the two halves of the mold 9 (Fig. 2). 
Fig. 13 shows a modified form in Which separate 
hooks 25 are fixed to the reinforcement, bars 2. 

I claim. » 
A reinforced concrete beam for building con 

struction centrifugally molded in half-tubular 
form with a substantially semi-cylindrical cav 
ity and a relatively thin Wall, a primary longi 
tudinal reinforcement in that part of the beam 

, which is required to undergo tensile stress, a 
Secondary longitudinal reinforcement in that 
part of the beam which is not required to under 
go tensile stress, and a transverse reinforce 
ment in the beam, Such transverse reinforce 
ment being interconnected With the longitudinal 
reinforcement to forma rigid structure there 
With and tensioned during the manufcature of 
the beam, said reinforced concrete beam having 

65. 

bricks fixed to the lower faces of the half-tubular 
Structure during the manufacture of the beam, 
the Space between the bricks being bridged by 
additional brick slabs. 
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