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(57) ABSTRACT 

A building construction of the type using 
prefabricated reinforced concrete panels for the inter 
nal and external walls and the flooring is provided 
with a concrete foundation having a sole-piece on 
which are mounted a plurality of supporting blocks 
having recesses in which the first level of panel walls 
are mounted. The panels are positioned in the sup 
porting blocks by pins extending between aligned 
holes in the recesses and the panels. At their other 
ends the panels are provisionally connected together 
by connecting means of various configurations de 
pending on what combination of panels are connected 
together. Spaces are maintained between adjacent 
panels into which concrete is poured to make the con 
nection permanent. Additional stories may be added 
by pins connected between the wall panels of wall 
panels of adjacent levels. Various seals may be pro 
vided between the panels for weather protection and 
for preventing the escape of concrete during pouring. 

4 Claims, 19 Drawing Figures 
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1. 

BUILDING CONSTRUCTION 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention relates a building construction 

of the type formed of prefabricated concrete panels 
and a method for effecting such a building construc 
tion. 

2. Description of the Prior Art 
In known constructions utilizing prefabricated 

concrete panels, serious problems have arisen in the 
positioning of the first level of the building above the 
foundation which is generally the basement of the sub 
structure. More particularly in apartment house con 
structions the first level is put into position with rela 
tively large tolerances which create a substantial disad 
vantage in the use of such constructions. 
This lack of precision in the positioning of the first 

level is most critical in buildings of great length wherein 
the resultant building may vary considerably from the 
specification owing to this large tolerances. Such a lack 
of precision may substantially increase the cost of the 
resultant building or render the building unsafe. 

SUMMARY OF THE INVENTION 
An object of the present invention is to overcome 

such disadvantages in the use of prefabricated concrete 
panel constructions. It is also an object of the present 
invention to provide a method of construction which is 
simple to execute and results in time savings. 
An aspect of the invention consists of a method of 

construction for a building having at least one level 
formed of load-supporting prefabricated concrete 
panels comprising: providing a foundation of rein 
forced concrete having a sole-piece, disposing a plurali 
ty of supporting blocks on the sole-piece, providing 
means for guiding, centering and supporting the said 
panels, placing the said panels in position on the sup 
porting blocks and connecting the panels thereto by 
pins, the said panels are then provisionally assembled 
and concrete poured into cavities disposed at the points 
of joncture of the panels forming vertical and horizon 
taljoints to effect a permanent connection. 
Another aspect of the invention includes construc 

tion elements for carrying out the method according to 
the invention comprising supporting blocks with taper 
ing faces and a generally U-shaped recess, the distance 
between the legs thereof increasing slightly towards the 
free end, therein providing guiding means for the 
panels, the bottom of the recess providing a support for 
the panels and having holes therein for receiving pins 
which are adapted to be received in corresponding 
holes provided in the lower edges of the said panels. 

It can thus be seen that the position of the panels on 
the supporting blocks is very important to the construc 
tion, as well as the position of the supporting blocks on 
the sole-pieces. To precisely achieve the latter position 
ing, the invention provides measuring-rods of different 
lengths to permit the precise positioning of each sup 
porting block according to the building specifications. 
Once the supporting blocks are positioned, and the 

panels of the first level secured thereto by pins, the 
panels are precisely in their required position, 
According to a further aspect of the invention, con 

necting means are provided for provisionally connect 
ing the panels to one another, i.e., the exterior facade 
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and side panels and the interior panels. These connect 
ing means include at least one connecting member hav 
ing pins fixed to its ends. Different connecting means 
serve different purposes, for example, one type con 
nects the side panels to the facade panels, another type 
connects two facade panels to an interior panel, and a 
further type connects four interior panels which com 
prise L-shaped, T-shaped and cross-shaped connecting 
means respectively. 
Another feature of the building construction accord 

ing to the invention comprises holes in the upper edges 
of the panels for receiving pins which are adapted in 
turn to be received in corresponding holes in the lower 
edges of the panels of the second level. 
A further feature of the building construction ac 

cording to the invention comprises a seal disposed 
between adjacent exterior walls to allow for the expan 
sion of the walls as wall as provide a weather-seal 
therebetween. The seal includes an almond-shaped hol 
low body formed of resilient material, lips disposed at 
the ends of the body and tongues extending outwardly 
from the mid-portion of each side of the body; grooves 
are disposed in the adjacent lateral edges of adjacent 
panels in which are fitted U-shaped members which in 
clude inwardly directed flanges disposed at the ends of 
the legs thereof, the tongues are adapted to receive and 
cooperate with the lips in order to provide an effective 
seal against rain, wind and the like. Seals at the in 
terstices between panels may be provide to seal the 
cavities from the loss of poured concrete. 
The features of the building construction have vari 

ous benefits including an improvement of insulation, 
reduction of building defects, and a resultant structure 
which provides a strong and permanent joint between 
the panels. 

BRIEF DESCRIPTION OF THE DRAWINGs 
Other features and advantages of the present inven 

tion will become apparent from the detailed descrip 
tion which follows made by way of example with 
reference to the accompanying drawings wherein: 

FIG. 1 is a perspective view of a building construc 
tions according to the present invention; 

FIG. 2 is a perspective view of the foundation illus 
trating a step in the construction of the substructure; 

FIG. 3 is a perspective view of a supporting block il 
lustrating its positioning on the foundation; 

FIG. 4 is a plan view of the supporting block shown 
in FIG. 3; 

FIG. 5 is a section of the seating taken along the line 
V-V of FIG. 4; 

FIGS. 6-9 show plan views of various forms of sup 
porting block used in the building construction accord 
ing to the invention; 

FIG. 10 is a perspective view of a prefabricated panel 
for use in present building construction; 

FIG. 11 is a detail on an enlarged scale of the portion 
of the panel shown in FIG. 10 and included in the circle 
A; 

FIG. 12 is a perspective view of panels supported on 
the supporting blocks in the present building construc 
tion; 

FIG. 13 is a plan view, partly in section, illustrating 
papers supported on supporting blocks; 

FIG. 14 is an elevation view, partly in section, of the 
panels and supporting blocks shown in FIG. 13; 
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FIG. 15 is a perspective view of the walls illustrating 
provisional connection of adjacent panels and the posi 
tioning of the panel of the second level; . . 

FIGS. 16 and 17 show different embodiments, o 
provisional connecting members in perspective; 

FIG. 18 is a horizontal detail in section taken along 
the line XVIII-XVIII of FIG. 1 and illustrates a seal 
disposed between adjacent exterior panels; and 

FIG. 19 is vertical detail in section showing the join 
ing of panels of adjacent levels. 

FIG. 1 shows a multi-storey building according to the 
invention including foundation 10, on which is sup 
ported substructure 11 and which in turn supports the 
several storeys 12. The uppermost storey has a roof 13 
supported thereon. The multi-storey building com 
prises heavy prefabricated reinforced concrete panels. 
The principal supporting elements being the internal 
and external walls. 
The foundation is best shown in FIG. 2 wherein a 

sole-piece 15 formed of coarse concrete supports sup 
porting blocks 16 which will be described in detail 
hereinafter are adapted to receive the vertical panels or 
walls of the substructure 17 indicated schematically in 
chaindotted lines. 
The supporting blocks (see FIGS. 3-5) are formed 

of concrete and have lateral faces 18 which taper up 
wardly towards one another in order to facilitate the 
removal of the form which defines the base 19 and the 
upper face 20. The upper face is constructed in order 
to provide guiding, centering, and provisional assem 
bling means for the panels. Accordingly, suitable 
recesses and the like are provided therein. 
The block 16 shown in FIGS. 3-5 is disposed at a 

corner of the building and is adapted to receive por 
tions of two exterior panels of the basement as well as 
an interior panels perpendicular thereto; accordingly 
the recess in the upper face is T-shaped in plan view as 
seen in FIG. 4. As seen in FIG. 5, the recess is delimited 
by the upward extending surface 22 and the bottom 
surface 33. Four recessed holes 24-27 are shown in the 
bottom surface 33. The recesses are downward taper 
ing towards the bottom surface 33 to provide guiding 
means for the panels to be received therein. 

It is readily apparent that more than one type of 
block is necessary in any given building construction in 
order to accomodate various combinations of interior 
and exterior walls, as well as variations which may arise 
in different types buildings. Accordingly, the embodi 
ments of FIGS. 6-9 illustrate other types of blocks 
which are used in the building construction according 
to the invention illustrated in FIG. 1. 
The embodiment shown in FIG. 6 is generally similar 

to that shown FIGS. 3-5 except that it is adapted to 
receive a fourth panel and therefore is formed as a 
cross. A pair of recesses 30 and 31 intersect at right an 
gles at the middle of the die 16. The bottoms of the 
recesses have a width which corresponds to that of the 
panels P to be placed therein. Recessed holes 32 are 
again provided, the use of these holes will be described 
below. 

FIG. 7 shows a die for receiving two exterior wall 
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panels P, and two interior wall panels P2. The interior 
wall panels P, are parallel and spaced from one another 
in order to provide for an expansion joint 
therebetween. The block contains two recesses 33 and 
34 which are T-shaped in plan view, the width of the 
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recess 33 containing holes 35 is substantially twice as 
great as that of the recess34 which contains holes 36. 

FIG. 8 shows a block comprising two recesses 40 and 
42 arranged perpendicular to one another and pro 
vided with holes 42 and 43 respectively. The width of 
the recess 40 is substantially twice as great as the recess 
41. 

FIG. 9 shows a block 16 generally analogous to the 
preceding arrangement having two recesses 44 and 45 
disposed perpendicular to one another and wherein the 
recess 45 is substantially twice as wide as the recess 44. 
Recessed holes are again provided in both recesses, 

In each one of the embodiments shown in FIGS. 6- 9 
hooks 46 are embedded into the blocks during casting. 
The hooks 46 are provide to facilitate the handling of 
the blocks by a lifting apparatus (not shown). Further, 
in each of the embodiments the upward extending sur 
faces narrow the blocks toward their upper surfaces. 
Moreover, reinforcement of the type shown in FIG. 3 
and indicated by the reference 48 may be provided in 
the blocks of the embodiments shown in FIGS. 6-9. 
The supporting blocks thus formed provide the 

seatings for receiving and supporting the interior and 
exterior wall panels. 
The blocks must be positioned on the sole-piece with 

precision. To this result, a system for positioning the 
dies has been devised including members of a precise 
length adapted to position any block from a given start 
ing point. The system comprises measuring-rods 50 in 
cluding rods 51, and plates 52 with apertures 53 sol 
dered to the ends of the rods. Needless to say the length 
of the rods are chosen to the requirements of the par 
ticular building. 

In order to position the blocks on the sole-piece, a 
first block is positioned more or less arbitrarily provid 
ing a starting point from which the rest of the blocks 
can be positioned by means of a network of measuring 
rods. Each of the blocks is provided with a bore-hole 
which receives a pin 55, the apertured-plates 52 can 
then be positioned on the pins 55 between two blocks. 
Referring to FIG. 2, assuming the corner block as the 
starting point, the two adjacent blocks may be posi 
tioned simultaneously by means of the three measur 
ing-rods 50 indicated in solid lines in FIG.1. With the 
position of the first three blocks determined, the posi 
tion of any additional adjacent block is determined by 
means of two measuring-rods 50. A limited number of 
measuring rods are required in that once a block is in 
position the measuring-rods which determined its posi 
tion may be removed to determine the position of the 
following block. 
By means of process thus described, a plurality of 

blocks can e rapidly put into position with precision 
owing to the simplicity of this mechanical arrangement. 
Once all the blocks are in place, the pins 55 are 
removed from the bored holes so that the prefabricated 
concrete panels can be positioned in the recesses. 
An exterior wall panel for the basement is shown in 

FIG. 10. This panel is generally rectangular in shape 
and includes an exterior face 57 and an interior face 58 
which has three recessed edges relative to the exterior 
face 57 which extends therebeyond. The top and bot 
tom edges 59 and 60 are formed to support flooring 
panels. Accordingly, the upper edge 59 is provided 
with projecting supporting shoulders adjacent to the 
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lateral edges, hadling hocks 62 and holes 63 located in 
the vacinity the said shoulders. The lower edge 60 is 
provided with bored holes which are adapted to be 
aligned with holes 63. With regard to the lateral edges 
65 and 66, each is provided a plurality of hollowed-out 
portion 67, extending through these portions are rein 
forcing members 68 which extend beyond the lateral 
faces in order to assure the connections with adjacent 
pannels when the concrete is poured and hardened. 
This connection will be discussed in detail hereinbelow. 
With regard to FIG. 11, one of the hollowed-out por 

tion of the type provided in each of the lateral edges 65 
and 66 is shown in detail. The hollowed-out portion 67 
includes a raised linear portion 69 disposed at the mid 
dle of the recess which is connected to irregular pyra 
moidal recesses 70 and 71 including faces 72 and 73 at 
each side thereof. The faces 72 and 73 are intended to 
provide the support surfaces in the vertical plane 
between adjacent panels. 

In order to assembly the panels on the blocks, the 
blocks along the periphery of the building are each pro 
vided with positioning pins 74 (see FIGS. 13 and 14). 
For the purpose of explanation, the assembly of the 
panels will be considered relative to the panels of the 
substructure which include facade panels 17 exterior 
side panels 17A and interior panel 17B. The panels 17, 
17A, 17B are disposed in the T-shaped recesses in the 
blocks, as described hereinabove relative to FIGS. 3-5. 
The pins to be received in the interior panel are 
disposed in holes 24, 26 and 27 and the pins to be 
received in the exterior side. panel are disposed only in 
holes 26 and 27. 

In order to facilitate the positioning of panels, the 
positioning of panels, the pins are of different lengths 
so that each panel is positioned relative to one pin and 
then another, in such a case the first pin acts as a pivot 
for aiding the positioning of the panel relative to the 
second pin. 

After the exterior side panel has been fixed to the 
blocks to the left in FIGS. 13 and 14 and after the in 
terior panel 17 B has been fixed to the block to the 
right in FIGS. 13 and 14 the upper part of the panels 
17, 17A and 17B can be provisionally assembled. 
The provisional assembly of the panels is best seen in 

FIG. 15. This assembly is effected by metal or molded 
connecting means indicated generally by references 75 
and 76. The goemetry of these connecting means will 
be determined by the panels to be provisionally assem 
bled. For the provisional connection of the exterior 
side panel 17A to the facade panel 17 and L-shaped 
member having pegs 78 at its ends adapted to extend 
into the recess holes 63 provided in the upper edge of 
the panels. 

In a similar manner the facade panel 17 is provi 
sionally connected to the interior panel 17B by a T 
shaped member 75 formed of members 80 and 81 
disposed at right angles to one another and pegs 82 at 
the ends of the T-shaped member adapted to extend 
into the recessed holes 63 in the panels, 

Referring next to FIGS. 16 and 17 two further types 
of connecting means are shown, the embodiment 
shown in FIG. 16 shows a simple element 84 for con 
necting two panels together which are not a right angles 
to one another. The elements 84 includes a linear 
member 85 having pegs 84 and 86 fixed at its ends 
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6 
which are adapted to extend into corresponding holes 
in the panels. FIG. 17 on the other hand shows a con 
necting element for connecting four panels disposed at 
right angles to one another. In the embodiment the 
members 84 and 64A are at right angles to one another 
and pegs are provided at the ends of these members. 
The use of the elements for provisionally connecting 

the panels described above can be readily seen by 
referring to FIG. 12. For example at the jointure of four 
interior panels 17B a connecting element 87 is used. To 
connect two facade panel to an interior panel the T 
shaped connecting element 75 is employed. And to 
connect a facade panel to an exterior side panel the L 
shaped connecting element 76 is used. 
At this stage of the construction, additional panels 90 

for the substructure or superstructure are brought into 
alignment relative to the first level of panels. Referring 
to FIG. 15, the upper edges of the panels are provided 
with pins 91 and 92 disposed in the vertical bored holes 
in the shoulders 61. The pins 91 and 92 extends out of 
the shoulders different distances in order to facilitate 
assembling by pivoting the panel about on of the pins 
into alignment with the other of the pins, Once the 
second level of panels 90 are supported on the first 
level of panels, the panels 90 can be provisionally con 
nected together by connecting elements in a manner as 
described hereinabove. 
The top surface of the interior panels in cooperation 

with the interior surface of the stepped-upper edge of 
the external panels provide the supporting surfaces for 
the floor panels 94 and 95. The panels 94 and 95 are 
provided with a peripheral tapered flange 96 on which 
are disposed shoulders 97 at predetermined positions. 
The floor panels include means for connection with 

the interior panels on which they are supported com 
prising connecting loops 98 which are adapted to 
looped over pins 99 which extend from the upper sur 
face of the interior panels. It is noted that there con 
necting loops 98 serve a dual purpose in that they are 
also used for lifting and handling the floor panels. 
Once the panels are positioned with precision and 

provisionally connected together, cavities between the 
panels can then be filled with concrete in order to per 
manently bind the panels in position. The present 
building construction includes three types of cavities to 
be filled with concrete. Cavity C is a vertical space 
disposed between exterior panels. Cavity C, is defined 
by the space between two adjacent vertical panels at 
different levels and the floor panel adjacent to their 
connection. Cavity C. is defined by the space between 
adjacent floor panels. The cavities are properly sealed 
off in order to provide permanent connections and 
prevent the escape of the concrete when it is poured. 
There are three types of means for sealing the cavities. 
A first type of means comprises adhesive tape 100 (see 
FIGS. 13-15 in particular) which cover the points of 
connection between adjacent panels. A second type of 
means for sealing comprises heavy-duty asphalt felt 
101 disposed in the plane of the joint between adjacent 
vertical panels at different levels (see FIG. 19). A third 
type of means for sealing is disposed between the 
lateral edges of adjacent exterior panels 17 and 17A 
and comprising a seal which will be described in detail 
hereinbelow. 
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The concrete is poured into the various cavities at 
this stage, Owing to the reinforcing elements which ex 
tend out of the panels as described hereinabove a per 
manent secure connection results upon the pouring and 
hardening of the concrete. Moreover, the hollowed-out 5 
portions provided in the lateral edges 65 and 66 are 
also filled with concrete. When the concrete hardens 
the panels are immobilized therein. Further, the 
clearance between adjacent panels is quite to the 
minimum possible by means of the support surfaces 72 
and 73 defining the pyramoidal recesses. 
As can be seen in FIG. 13 the protruding reinforcing 

members extending into the cavities may include U 
shaped rod members extending from the panel 17B and 
straight rods 68 extending from the ends of the panels 
17. Preferably, vertically oriented reinforcing rods are 
disposed at the upper portion before pouring. 

Considering next FIG. 18, a horizontal section 
through a pair of adjacent exterior wall panels shows a 
vertically oriented seal therebetween. The faces 110 of 20 
the lateral edges 65 and 66 of the panels are provided 
with grooves 111 which extend along the total height of 
the panels. A substantially U-shaped element 112 
formed of resilient plastics material having inward fac 
ing flanges 113 disposed at the ends of the legs thereof 25 
is embedded in each of the grooves 111. 
The space between the two panels 117 is adapted to 

receive a tubular seal 105 formed of resilient plastics 
material and having a hollow central portion which is 
almond-shaped in cross-section. Lips 115 and 116 are 
provided at the ends of the almond-shaped central por 
tion which engage each of the panels 17. A tongue 118 
extends from the mid-portion of each side of the al 
mond-shaped portion into the slot formed between the 
flanged-ends of the U-shaped members. The tongue 
118 has enlarged end portion and is of a shape compli 
mentary to that of the flanged-ends. The seal 105 is slid 
from top to bottom into position in the space between 
the panels 17. The seal 105 owing to its resiliency and 
hollow shape can withstand the forces due to the ex 
pansion of the panels which is likely to be produced as 
well as provide an effective weather seal. 

Referring now to FIG. 19, the connection between a 
pair of vertically adjacent facade panels 17 is shown in 
section. The bottom portion of the upper panel is of 45 
substantially complimentary shape to that of the top 
portion of the lower panel. A lining 120 is provided 
along part of the upper surface of the lower panel and a 
sealing member 121 is disposed between the lining and 
the upper panel 90 which is the facade panel of one of 50 
the storeys. This construction is most desirable in that it 
prevents the entry of both water and wind between the 
panels and which cooperate with the layer 122 of insu 
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lating material to render the building effective against 
wind, rain and the like as well as helping to maintain 
the controlled temperatured within the building. 

It is readily apparent that the invention is not limited 
to the building shown and described herein. The 
present invention finds application in all types of build 
ing construction in which prefabricated panels are em 
ployed even those of single storey construction. Any of 
the elements shown or described can be replaced by its 
equivalent, for example, the blocks may be grouped in 
pairs and may beformed of metal as well as concrete. 
We c Siti s 1. A building construction comprising prefabricated 

rectangular concrete panels juxtaposed in edge to edge 
relationship along their vertical edges, spaced blocks, 
each block supporting a pair of said panels adjacent 
their vertical edges, each block having channels on its 
upper surface, each channel having a bottom and side 
walls and receiving a panel, vertically extending holes 
in the bottom of said channels, pins extending between 
said holes and the bottoms of said panels, vertically ex 
tending flange means on said panels forming recesses 
between adjacent panels to receive poured concrete, 
and horizontally extending flanges on the upper edges 
of said panels extending from one vertical edge to the 
other of each of said panels to form a horizontally ex 
tending recess for the reception of poured concrete, 
and tie members positioned in said horizontal recess to 
hold the upper portions of said panels in position, each 
tie member comprising vertically extending pins 
received in holes in the upper edges of said panels and a 
horizontal member joining said vertical piris and 
bridging the vertical joint between said panels. 

2. A building construction as claimed in claim 1, 
wherein horizontally extending reinforcing rods in each 
of said panels have end portions extending into said 
recesses and a pair of indentations in the vertical edges 
of each panel is adjacent the end of each reinforcing 
rod, one indentation being above a rod and the other 
below a rod, said reinforcing rods and indentations act 
ing to rigidly key the panels to the poured concrete. 

3. A building construction as claimed in claim 2, 
wherein each indentation is formed as an irregular 
pyramid, the faces of said pyramids forming supporting 
surfaces for the panels relative to the poured concrete. 

4. A building construction as claimed in claim 1, 
wherein the horizontally extending flanges are on the 
exterior of said panels, the body portions of said panels 
form a ledge receiving the edges of floor panels and 
vertical pins extend between the horizontally extending 
flanges and other prefabricated concrete panels above 
said first mentioned panels. 
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