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6 Claims. (Cl. 52-227) 

This invention relates in general to roof construction 
and a process for assembling a roof structure, and to a 
new and useful roof construction, including a plurality 
of individual prefabricated concrete elements, which are 
adapted to be placed side-by-side to form a roof struc 
ture and wherein the elements include an opening there 
through for reinforcing element which openings align 
from block-to-block in a row to permit a reinforcing 
element to be connected through a group of such blocks 
and then to tighten the blocks in position. 
Roof constructions consisting of prefabricated rein 

forcing concrete elements are known in the art and are 
used frequently. All these constructions have in com 
mon that they are composed of a support structure. as a 
carrying part and include a roof sheathing. Over-hang 
ing roof constructions, for example, those supported only 
on a single prop where special support structure is omit 
ted ‘are known in the art as shell or foldwork roofs. 
Such constructions are made of uniform shells or fold 
works, which are usually constructed at the site by pour 
ing concrete into suitable molds, for example. 
A disadvantage of the roof structures of the prior art 

is the required cost and the relatively long production 
and assembly time. Considering on the other hand the 
broad possibilities for the use of such roofs, for example, 
for ?lling stations, shelters, public carrier stops, etc. one 
immediately recognizes the great need of the bulding 
trade for over-hanging roofs held by one or only a few 
props and made of prefabricated reinforcing concrete 
elements, which can be assembled on the site of use with 
the least possible costs and in the shortest possible time. 

In accordance with the invention, there is provided 
a roof construction and a process of forming a roof from 
prefabricated reinforced concrete elements. The prefab 
ricated reinforced concrete elements are designed as area 
support structure elements, and they each {include a 
through opening for receiving a reinforcing element or 
rod which also functions to hold the elements together 
in compression. The reinforcing elements are advan 
tageously positioned to extend through contiguous open 
ings defined in successively arranged reinforced concrete 
structural blocks. The reinforcing elements are then 
tightened at the outer ends of the resultant roof structure 
formation of a plurality of said blocks by clamping 
means such as a turnbuckle arranged at each of the 
blocks on the outer ends of the structure. In this man 
ner over-hanging uniform area support structures can be 
produced from correspondingly formed prefabricated 
structural elements made in a variety of shapes or forms. 
A preferred form of construction, which has independent 
importance because of its simplicity comprises a simple 
support structural element simply curved or simply 
folded, such as in a shell or in a foldwork element con 
?guration. The roof structure formations are advanta 
geously made by arranging the structural elements in side 
by-side relationship extending in a direction normal to 
the plane of curvature of the respective element mem 
bers. The individual structural elements are aligned in 
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2 
cross directions, and are clamped together as a uniform 
over-hanging area support structure by clamping steel 
elements or reinforcing rods, which extend through all 
of the elements and which provide an initial stressing of 
the structure so that it is put in compression. By 
clamping the concrete elements together with the rein 
forcing wire structure which extends therethrough, it is 
possible to obtain a wide ?eld of application for the re 
sultant structure. The clamped uniform over-hanging 
area support structure which is formed by these elements 
may be held by one or more props or supporting columns. 
A principal "advantage of the inventive construction and 

method is the low erection costs and the short produc‘ 
tion time required for the assembly of the roof construc 
tion. The geometry of the area support structural ele 
ments essential to the invention leads to moments of 
inertia per area and to stress distribution favorable for 
the clamping together of the elements as well as to the 
strength of the resultant structure member mounted on 
a supporting stanchion. The initial stressing of the ele 
ment is favorable for the distribution of stress in the 
resultant structure. This is particularly true when the 
reinforcing metal rods or steel members are arranged in 
a region of the peripheral zones of the area support struc 
tural elements. With the inventive method and construcg 
tion, it is easy to clamp the reinforced concrete elements 
together. The individual concrete elements are advan 
tageously treated ‘at the joint or contact areas in order 
to insure two~dimensional contact. 

In a preferred method of the invention, the individual 
concrete elements are arranged side-by-side in an assem 
bly so that the openings de?ned therein provide a through 
passage way for stringing a reinforcing element com 
.pletely through the assembly. In addition, each element 
is advantageously provided with a mortar such as a syn 
thetic resin mortar along the joint areas or contact areas 
therebetween and thereafter the concrete elements are 
clamped against the mortar by tightening the reinforc~ 
ing rods which extend through the concrete elements to 
place the structure in compression. 

Accordingly, it is an object of this invention to pro 
vide an improved roof structure. 
A further object of the invention is to provide an 

improved process for forming a roof structure. 
A further object of the invention is to provide a roof 

structure made up of a plurality of individually pre 
formed concrete block elements, which are arranged in 
side-by-side relationship to form a roof structure, and 
which includes an opening de?ned through each block 
from one side to the other, the openings of all of said 
lblocks being aligned to receive a reinforcing rod ele— 
ment and with means at the outer ends of the outermost 
blocks for clamping the reinforcing elements to hold 
the block structure together. 
A further object of the invention is to provide a 

method for forming a roof structure using blocks having 
openings de?ned therethrough from one side wall to the 
other and using reinforcing rods, comprising arranging 
the blocks in side-by-side relationship with the openings 
aligned, inserting a reinforcing member through all of 
the blocks so aligned ‘and clamping the ends of the rein 
forcing member to exert inward pressure on each end 
of the row of concrete blocks in order to form an overall 
roof structure. 
A further object of the invention is to provide a proc 

ess in which roof structural elements made of individual 
preformed concrete blocks are assembled by using mortar 
between the joints of the elements and a reinforcing rod 
which extends through all of the elements, which is tight 
ened to hold the elements closely to the mortar at the 
joints thereof. 
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A further object of the invention is to provide a roof 
structure which is simple in design, and economical to 
manufacture and assemble and rugged in construction. 
The various features of novelty which characterize the 

invention are pointed out with particularity in the claims 
annexed to and forming a part of this speci?cation. For 
a better understanding of the invention, its operating 
advantages and speci?c objects attained by its use, refer 
ence should be had to the accompanying drawings and 
descriptive matter in which there are illustrated and de 
scribed perferred embodiments of the invention. 

In the drawings: 
FIG. 1 is a partial longitudinal section through a roof 

construction according to the invention; 
FIG. 2 is a top plan view of the roof indicated in 

FIG. 1; 
FIG. 3 is a section taken on the line 3—3 of FIG. 2; 

and 
FIGS. 4-7 are perspective elevational views of various 

embodiments of individual free formed concrete struc 
tural elements. 

Referring to the drawings in particular, the invention 
as embodied in FIGS. 1-3 comprises a roof construction 
generally designated 1, made up of a plurality of prefab 
ricated reinforced concrete elements or blocks 2. In 
the embodiment illustrated, the blocks 2 are substantially 
V-shaped in section, as indicated in FIG. 3 and form a 
simple foldwork element. Other forms of reinforced con 
crete elements are, of course, possible, such as, for ex 

> ample, the elements indicated in the drawing FIGURES 
4-7. In FIG. 4 a simple curved shellwork element or 
shell 3 is provided, while in FIG. 5 a modi?ed V-shaped 
formation 2’ is shown. In FIG. 6 a very drastically modi 
?ed curved V formation 20 is shown. Whereas, in FIG. 
7, an inverted arch-shaped con?guration 4 is provided. 
These forms should be so selected advantageously accord 
ing to the purpose of use of the area supports structure. In 
the form of construction preferred because of its sim 
plicity, the area support structural elements are arranged 
in side-by-side relationship with the course direction 
proceeding in either direction as indicated by the 
direction arrows 7, 7. The course direction proceeds 
in a direction normal to the plane of curvature 5 or re 
spectively parallel to the fold line 6 of each element. 

In accordance with the invention, each of the elements 
2, 2’, 20 and 4 is provided with through passages or 
channels 8, which align in the course direction to permit 
clamping steels or reinforcing rods 9 to ‘be passed in a 
straight or curved line uninterruptedly through each of 
the elements. Clamping means, such as turnbuckles 10 
are provided on the outer faces of each of the concrete 
elements 2 which are arranged on the outer ends. The 
turnbuckles 10 are tightened to pre-stress the assembled 
concrete elements 2 to place these elements under corn< 
pression. The resultant structure may be easily sup 
ported on only a single prop 11 or on two props 11 
spaced as indicated in the drawings. 

In accordance with the invention method, the pre 
formed concrete elements are arranged in side-by-side 
relationship proceeding in a direction of the course, and 
thereafter reinforcing rods are inserted through the 
aligned openings of the assembled elements, the rods are 
clamped and tightened to place the elements under stress 
and the resultant roof structure is mounted on a support. 
In some insances it is advantageous to employ a synthetic 
resin mortar or concrete joint between the side faces of 
each adjoining reinforcing element 2. The inventive 
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4 
process in such an instance is modi?ed to provide for the 
clamping of the elements together by tightening the turn 
buckles at the ends of the reinforcing elements 9 only 
after the synthetic resin mortar is applied along the joint 
areas. 

While speci?c embodiments of the invention have been 
shown and described in detail to illustrate the applica 
tion of the inventive principles, it will be understood that 
the invention may be embodied otherwise without depart 
ing from such principles. 
What is claimed is: 
1. A roof structure comprising a plurality of reinforced 

concrete elements each of said elements having a passage 
of wave-shaped con?guration extending therethrough 
from one side to the other, said element being adapted to 
be arranged in side-by-side relationship, a reinforcing ele 
ment extending through the passages of each of said re 
inforced concrete elements, said reinforcing element con 
forming to the wave-shaped con?guration of said passages 
with substantially one half of a wave length being ar 
ranged in each of said elements and means for clamping 
the outer ends of said reinforcing element adjacent the 
outer ends of the outermost ones of said reinforcing ele 
ments. 

2. A roof structure comprising a plurality of reinforced 
concrete elements each of said elements having a passage 
of wave-shaped con?guration extending therethrough 
from one side to the other, said elements being arranged 
in side-by-side relationship ‘with the passage of each 
aligned and with adjacent elements arranged to de?ne a 
continuous wave-shaped passage with the passage of each 
element de?ning one half of a complete wave length, a 
reinforcing steel extending through the passages of each 
of said reinforced concrete elements and conforming to 
the wave-shaped con?guration, means for clamping the 
outer ends of said reinforcing steel adjacent the outer 
ends of the outermost ones of said elements to tension 
said elements, and a synthetic resin motar placed between 
the contacting edges of adjacent concrete elements. 

3. A roof structure, according to claim 1, wherein 
said concrete elements are of a substantially V-shaped 
cross section. 

4. A roof structure, according to claim 1, wherein said 
concrete structural elements are substantially curved arch 
shaped con?gurations. 

5. A roof structure, according to claim 1, wherein said 
concrete elements are of a curved V-shape in section. 

6. A roof structure, according to claim 1, wherein said 
concrete structural elements are of a pointed arch-shaped 
construction in section. 
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