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57 ABSTRACT 
A structural system and the method employed therein 
includes a building unit comprising at least a pair of 
spaced apart concret wall slabs which support a con 
crete floor slab thereon which is connected directly to 
the wall slabs by the use of bolting means and tie 
plates embedded in the wall and floor slabs. The end 
portions of the floor slab have recesses therein which 

have tie plates either embedded in or extending across 
at least a portion thereof. The top portions of the wall 
slabs have tie plates protruding therefrom. The floor 
slab tie plate aperture and the wall slab tie plate aper 
ture are substantially normal to each other and are di 
rectly connected together via an intermediate L 
shaped connecting bracket. Adjacent building units in 
the structure share a common wall slab and the adja 
cent end portions of adjacent floor slabs associated 
therewith are directly connected to each other and to 
the common wall slab via intermediate L-shaped con 
nection brackets, by aligning the apertures in the asso 
ciated tie plates and connection brackets to form 
through holes, bolting means being connected there 
through. A plurality of floor slabs may be supported 
between a pair of common wall slabs in this arrange 
ment with the end portions of the floor slabs con 
nected thereto as above. Adjacent side portions of ad 
jacent floor slabs in this arrangement have recesses 
therein which are in communication and which have 
flat plates having apertures therein extending there 
across. These adjacent side portions are connected to 
each other by connector plates having apertures 
therein which are aligned with the apertures in the flat 
plates to form through holes, a bolting means being 
connected therethrough. Concrete wall slabs normal 
to the floor supporting wall slabs may also be pro 
vided, such as along the longitudinal axis of the struc 
ture, to vertically transfer laterally applied loads such 
as shear transmitted across the floor slabs which are 
ultimately connected thereto. In constructing a struc 
ture, supporting wall slabs are anchored to the wall or 
foundation below by bolting, floor slabs are placed 
thereon and aligned and adjacent side portions thereof 
directly connected together by bolting, and thereafter 
end portions thereof are directly connected to the sup 
porting wall slabs by bolting. In this arrangement the 
direct interconnections between floor slabs and wall 
slabs are identical throughout the construction, except 
for end walls, as well as the wall slab to wall slab di 
rect interconnections, via intermediate L-shaped con 
nection brackets and bolting. 

18 Claims, 25 Drawing Figures 
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STRUCTURAL SYSTEM AND METHOD 
EMPLOYED THEREIN 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application is a substitute application for our ap 
plication entitled “Structural System" and bearing U.S. 
Ser. No. 32,836, filed Dec. 7, 1972, now abandoned, 
which was a continuation-in-part of our application 
also entitled "Structural System' and bearing U.S. Ser, 
No. 233,043, filed Mar. 9, 1972, now U.S. Pat. No. 
3,775,928. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to structural systems 

and methods of employing concrete slabs for both walls 
and floors in which the slabs are directly connected to 
gether. 

DESCRIPTION OF THE PRIOR ART 

Prior art concrete building structures normally in 
volve the use of a superstructure which is a composite 
structure made up of precast concrete and structural 
steel. Such structures are subject to progressive col 
lapse in the event of local explosion or local damage to 
the structure as well as being susceptible to earthquake 
damage even at the lowest readings on the Richter 
scale. Although the structure is a composite structure, 
the various columns, walls and floors making up the 
structure tend to act substantially independently when 
subjected to applied loads due to earthquakes or local 
explosions as these structures are normally incapable of 
distributing such applied loads throughout the struc 
ture. Furthermore, such structural systems normally 
require the use of grouting during the erection process 
as well as the use of welding and, thus, the erection pro 
cess is quite time consuming to allow for these proce 
dures. Furthermore, the use of welding and grouting 
requires the utilization of highly skilled craftsman. In 
addition, since these structures require the use of 
grouting, such a structure may not be erected in all 
weather conditions resulting in the parennial construc 
tion problem of variations in environmental conditions 
affecting the amount of time required to complete a 
building structure. This highly seasonal restriction on 
construction is unsatisfactory. 
As was previously mentioned, such prior art struc 

tures do not have sufficient resistance to wind and 
earthquake loads as their resistance to cumulative 
shear and overturning moments is unsatisfactory. In 
order to attempt to compensate for such low resistance, 
structures of this type must be considerably reinforced, 
particularly in high probability earthquake areas, at a 
considerably higher cost than the normal cost of con 
struction of such a structure. As was also previously 
mentioned, such prior art structures are susceptible to 
progressive collapse. Furthermore, such prior art struc 
tures require the use of a multiplicity of building ele 
ments such as beams, columns, etc., as well as walls and 
floors, increasing both the time and cost of construc 
tion and minimizing the possibility of the material man 
ufacturing process associated therewith being repeti 
tive. 
The inability of these prior art concrete structures to 

sufficiently resist both earthquake loads as well as local 
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2 
explosions and progressive collapse has resulted in time 
consuming and costly construction procedures such as 
the requirement of the use of temporary supporting 
frames during construction until the grout utilized with 
the associated joints has set. Thus, these prior art sys 
tems which require the pouring in place, during erec 
tion, of a concrete grout to insure continuity and, inci 
dentally, to prevent progressive collapse are not satis 
factory, nor are such systems which require welded 
connnections to obtain continuity. 
Some of these disadvantages of the prior art have 

been overcome by the construction method disclosed 
in our previous U.S. Pat. No. 3,775,928. However, as 
a result of further experimentation, we have developed 
the more presently preferred construction method and 
system of the present invention which overcomes these 
disadvantages of the prior art. 

SUMMARY OF THE INVENTION 

A structural system and method employed therein is 
provided which includes a building unit which com 
prises at least a pair of opposed upstanding spaced 
apart concrete wall slabs which support at least one 
concrete floor slab thereon. In such a structural system 
arrangement, the floor slabs utilize a common connec 
tion scheme throughout their periphery comprising the 
end portions and the side portions thereof. Such floor 
slabs include a plurality of tie plates, having apertures 
therein, which are embedded in recesses in the floor 
slab side and end portions. The wall slabs in such a 
structural system, including those utilized as shear walls 
as well as those utilized as bearing or supporting walls, 
except for the end walls in the structure and where 
there is no wall to wall interconnection, utilize a com 
mon connection scheme for interconnnection of adja 
cent wall slabs to each other and to adjacent floor slabs. 
The wall slabs have a tie plate protruding from the top 
portion thereof and a tie plate embedded in the bottom 
portion thereof. The protruding tie plate in the com 
mon connection scheme includes at least a pair of aper 
tures spaced above one another and arranged substan 
tially normal to the floor slab tie plate aperture. Con 
nection brackets which are L-shaped and have at least 
an aperture in each surface are arranged with the aper 
ture in one surface in alignment with the aperture in the 
adjacent floor slab tie plate aperture and the aperture 
in the other surface in alignment with the lower aper 
ture in the protruding tie plate of the lower wall slab. 
A similar connection is made for the adjacent floor slab 
with another L-shaped connection bracket, the lower 
wall slab protruding tie plate being common to the ad 
jacent floor slabs, with the lower aperture in the pro 
truding tie plate being common to the aperture in the 
other surface of both connection brackets. Bolting 
means are connected through these aligned apertures 
to directly connect the adjacent floor slabs to the con 
nection brackets and to the lower slab protruding tie 
plate. Similar connection brackets and bolting means 
are utilized to directly connect the upper slab tie plate, 
which is embedded in the lower portion, to these con 
nection brackets and to the upper aperture of the lower 
slab protruding tie plate whereby the adjacent wall and 
floor slabs are directly connected together. 

In the instance where there is no adjacent wall to wall 
interconnection, such as intermediate along the wall or 
at the roof of the structure, the protruding tie plate of 
the wall slab has only one level of apertures, the adja 
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cent floor slabs being directly connected thereto via 
connection brackets and bolting means in the manner 
discussed above with respect to interconnection of the 
lower wall slab to the adjacent floor slabs. 
At the end walls of the structure in this other arrange 

ment, the lower end wall slab top portion has a recess 
therein in which the adjacent wall slab rests, the lower 
slab tie plate protruding therefrom and having at least 
a pair of apertures spaced above one another, one 
being located in the lower slab recess. The upper end 
wall slab also has a recess in the lower portion, an L 
shaped tie plate means being embedded therein, this tie 
plate having an aperture in each surface, the aperture 
in one surface being aligned with the upper aperture in 
the lower slab protruding tie plate. Thereafter, the di 
rect interconnection of the adjacent end wall slabs and 
the floor slab is similar to that previously described 
wherein L-shaped connection brackets and bolting 
means are utilized to connect both the floor slab and 
the upper end wall slab to the lower end wall slab pro 
truding tie plate. 

In constructing such a structural system, the support 
ing wall slabs are preferably anchored to the wall or 
foundation below by bolting, the appropriate floor 
slabs are then placed thereon and aligned and the adja 
cent side portions thereof directly connected together 
also by bolting, and, thereafter, the end portions of 
these wall slabs are directly connected to the support 
ing wall slabs by bolting to complete the erection of a 
floor. Thereafter, this procedure is repeated for the 
next subsequent floor and so on until the building is 
completed. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a fragmentary typical floor plan of a struc 
ture constructed in accordance with our previous in 
vention; 
FIG. 2 is a partial perspective view of a typical struc 

ture in accordance with our previous embodiment of 
the invention; 
FIG. 3 is an exploded perspective view similar to FIG. 

2; 
FIG. 4A is a front elevation of an embodiment of a 

typical shear wall slab in accordance with the embodi 
ment of FIG. 1; 
FIG. 4B is a plan view of the shear wall slab shown 

in FG, 4A, - 
FIG. 5 is a front elevation of a typical bearing wall 

slab in accordance with the embodiment of FIG. 2; 
FIG. 6 is a plan view of a typical floor slab in accor 

dance with the embodiment of FIG. 2; 
FIG. 7 is a fragmentary cross-sectional view of a typi 

cal anchor connection between adjacent bearing wall 
slabs and floor slabs in accordance with the embodi 
ment of FIG. 2; 
FIG. 8 is a fragmentary side elevation of the arrange 

ment shown in FIG. 7; 
FIG. 9 is a fragmentary plan view of the arrangement 

shown in FIG. 7; 
FIG. 10 is a fragmentary sectional view similar to 

FIG. 7 of the interconnection of adjacent floor slabs at 
a bearing wall slab, 
FIG. 11 is a fragmentary side elevation of the ar 

rangement shown in FIG. 10; 
FIG. 12 is a fragmentary plan view of the arrange 

ment shown in F.G. 10; 
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4 
FIG. 13 is a fragmentary cross-sectional view of a 

typical anchor connection between adjacent end bear 
ing wall slabs and a floor slab; 
FIG. 14 is a fragmentary cross-sectional view similar 

to FIG. 13 of a typical connection of an end bearing 
wall slab to an adjacent floor slab, 
FIG. 15A is a fragmentary cross-sectional view of a 

typical connection between adjacent floor slab side 
portions or a floor slab to shear wall slab interconnec 
tion; 
FIG. 15B is a fragmentary plan view of the arrange 

ment shown in FIG. 1SA; 
FIG. 16 is a fragmentary cross-sectional view of a 

typical shear wall slab to shear wall slab interconnec 
tion in accordance with the embodiment of FIG, 1; 
FIG. 17 is a fragmentary sectional view similar to 

FIG. 10 of the preferred interconnection of adjacent 
floor slabs at a bearing wall slab in the preferred em 
bodiment of the present invention; 
FIG, 18 is a fragmentary cross-sectional view similar 

to FIG. 7 of the preferred typical anchor connection 
between adjacent bearing wall or shear wall slabs and 
floor slabs in accordance with the preferred embodi 
ment of the present invention; 
FIG. 19A is a fragmentary cross-sectional view of the 

preferred typical anchor connection between adjacent 
end bearing wall slabs and a floor slab in the preferred 
embodiment of the present invention; 
FIG. 19B is a fragmentary end view of the arrange 

ment shown in FIG. 19A, 
FIG. 20 is a fragmentary cross-sectional view of adja 

cent bearing wall slabs and floor slabs at a typical non 
anchor bearing wall joint; 
FIG. 21A is a fragmentary cross-sectional view simi 

lar to FIG. 15A of a typical preferred connection be 
tween adjacent floor slab side portions; and 
FIG. 21 B is a fragmentary plan view similar to FIG. 

15B of the arrangement shown in FIG. 21A. 
DETALED DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 

An initial unperfected experimental embodiment of 
the invention was installed by applicants in Jersey City, 
N.J. in Jan. of 1973. Subsequent experimentation, 
which was successfully concluded in the summer of 
1973 and which was based on an evaluation of this ex 
perimental installation resulted in the now perfected 
and preferred embodiment of the structural system and 
construction method which are claimed herein. Based 
on this experimentation the preferred tolerance in the 
apertures associated with the various connection 
brackets, tie plates and connector plates utilized in the 
preferred method and structural system of the present 
invention to accomplish the preferred flor slab-to-floor 
slab, wall slab-to-wall slab, and floor slab-to-wall slab 
interconnections, which will be described in greater de 
tail hereinafter, is 1% inches. For purposes of com 
pleteness, we shall initially describe our previous con 
struction system, which is the subject of our previously 
granted U.S. Pat. No. 3,775,928, with reference to 
FIGS. 1-16 and thereafter we shall describe the pres 
ently preferred structural system and method which 
was the subject of the previously referred to experi 
mentation. 
Referring now to the figures in detail and especially 

to FIGS. 1-3 thereof, one typical arrangement of the 
structural system described in our U.S. Pat. No, 
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3,775,928 generally referred to by the reference num 
ber 20, is shown. Generally describing this structural 
system 20, a typical structure preferably includes pairs 
of spaced apart substantially planar upstanding con 
crete bearing wall slabs, eight such slabs 22, 24, 26, 28, 
30, 32, 34 and 36 being illustrated by way of example 
in FIG. 1, upon which a plurality of preferably flat pla 
nar concrete floor slabs are preferably supported and 
secured thereto. Twenty such typical floor slabs 38 
through 76 inclusive are shown illustratively either in 
whole or in part in FIG. 1 by way of example. 
As will be described in greater detail hereinafter, 

such a structure 20 may also include shear wall slabs 
78, which are preferably normal to the bearing wall 
slabs 22 through 36 inclusive and which are preferably 
located along the longitudinal axis of the building struc 
ture 20. 
Referring now to FIGS. 2 and 3, and to be described 

in greater detail hereinafter, a typical pair of bearing 
wall slabs 22 and 24 have floor slabs 46, 48 and 50 and 
floor slabs 54, 56 and 58 supported thereon with bear 
ing wall slab 24 being a common supporting wall slab 
for these floor slabs. Each of the floor slabs includes a 
pair of opposed end portions 80 and 82, a pair of op 
posed side portions 84 and 86 and a top portion 88 and 
an opposed bottom portion 90. The same reference nu 
merals will be utilized for each of these respective por 
tions for each of the floor slabs, each particular floor 
slab respective portions being differentiated by means 
of subscripts a, b, c, d, e,f, g, h, j, k, m, n, p, q, r, s, t, 
v, w and x for floor slabs 38 through 76, trespectively, 
with a single respective subscript being associated with 
only one floor slab. 
Before describing a typical structure 20 constructed 

in accordance with one arrangement described in U.S. 
Pat. No. 3,775,928, the component shear wall slabs, 
bearing wall slabs and floor slabs utilized in construct 
ing such a structural arrangement 20 shall be described 
with reference to FIGS. 4A, 4B, 5 and 6, respectively. 
The preferred structural arrangement in accordance 
with the present invention shall be described thereafter 
with reference to FIGS. 17-21. Referring initially to 
FIGS. 4A and 4B, a typical shear wall slab, such as 
shear wall slab 78, is shown by way of example. Prefer 
ably, such a shear wall slab 78 is formed from concrete 
and has a plurality tie plates 100, 102, 104, 106, 108 
and 110, shown by way of example, embedded therein, 
preferably during the casting of the concrete shear wall 
slab 78, such tie plates preferably being composed of 
rigid structural steel. Preferably, tie plates 100 and 102 
are spaced apart on the top portion of the shear wall 
slab so as to be located respectively adjacent the end 
portions 112 and 114 of the shear wall slab 78. These 
tie plates 100 and 102 preferably are upstanding and 
protrude from the top portion 111 of the shear wall slab 
78. Each of the tie plates 100 and 102 preferably has 
a plurality of apertures therein, five such apertures 116, 
118, 120, 122 and 124 for plate 100 and 126, 128, 130, 
132 and 134 for plate 102 being shown by way of exam 
ple in FIG. 4A. Similarly, plates 108 and 110 have aper 
tures therein, one such aperture 136 for plate 108 and 
138 for plate 110 being shown by way of example, 
Plates 108 and 110 are also preferably spaced apart to 
wards the center of the shear wall 78 and are preferably 
located in recesses 140 and 142, respectively, formed 
in the top portion 111 of the shear wall slab 78. The tie 
plates 104 and 106, which are preferably structurally 
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6 
similar to tie plates 100 and 102 are preferably located 
in the same relative positions along the slab 78 bottom 
portion 144 with respect to end portions 112 and 114 
as tie plates 100 and 102, respectively, for a purpose to 
be described in greater detail hereinafter. Thus, tie 
plate 104 is preferably located at the same distance 
from end portion 112 as tie plate 100 and is preferably 
of the same extent and tie plate 106 is located at the 
same distance from end portion 114 as tie plate 102 
and is preferably of the same extent. Furthermore, tie 
plate 104 preferably has the identical number of aper 
tures, 146, 148, 150, 152 and 154 in the example 
shown, as tie plate 100, each of these apertures prefera 
bly being spaced apart from each other and from end 
portion 112 as corresponding apertures 116 through 
124 of tie plate 100 for a purpose to be described in 
greater detail hereinafter. 

Similarly, tie plate 106 preferably includes the identi 
cal number of apertures, 156, 158, 160, 162 and 164 
in the example shown, as tie plate 102, which apertures 
are spaced apart from each other and from end portion 
114 preferably at the same distances as corresponding 
apertures 126 through 134 in tie plate 102 for a pur 
pose to be described in greater detail hereinafter. 

In addition, as will be described in greater detail 
hereinafter, the location of tie plate 104 on bottom por 
tion 144 with respect to tie plate 100 on top portion 
111 is offset from each other (see FIG. 16) as is the re 
spective locations of tie plates 106 and 102. As shown 
and preferred in FIG. 4A, tie plates 104 and 106 are 
preferably located in recesses 166 and 168, respec 
tively, formed in the bottom portion 144 of the shear 
wall slab 78. The interconnection of adjacent shear 
wall slabs will be described with reference to FIG, 16 
in greater detail hereinafter and the interconnection of 
an adjacent floor slab and shear wall slab will be de 
scribed in greater detail hereinafter with reference to 
FIGS. 15A and 15B. 
Referring now to FIG. 5, a typical preferred bearing 

wall slab, such as bearing wall slab 24, is shown by way 
of example in FIG. 5. Preferably, all the bearing wall 
slabs are of substantially the same configuration and 
will not be described in greater detail hereinafter. The 
bearing wall slab 24 has a top portion 170 and opposed 
bottom portion 172, a pair of opposed end portions 174 
and 176 and a pair of opposed side portions 178 and 
180. Preferably, a plurality of tie plates, which are pref 
erably composed of rigid structural steel, are embed 
ded in the concrete bearing wall slab 24 during the 
casting thereof. These tie plates, eight such tie plates 
182, 184, 186,188, 190, 192, 194 and 196 being shown 
by way of example, preferably protrude from the top 
portion 170 of the bearing wall slab 24. Each of these 
tie plates 182 through 196 inclusive preferably has an 
aperture therein, one such aperture 198 through 212, 
respectively, being shown by way of example in each of 
the tie plates 182 through 196 inclusive. Each of the tie 
plates 182 through 196 inclusive are longitudinally 
spaced apart along the top portion 170 of the bearing 
wall slab 24. Preferably, at least two of these tie plates, 
186 and 194, have bolting means 214 and 216, respec 
tively, protruding from the top portion thereof for di 
rect interconnection of this bearing wall slab to an 
overlying bearing wall slab which will be described in 
greater detail hereinafter with reference to FIGS. 7 
through 9. Preferably, these anchor tie plates 186 and 
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194 are located near the end portions 176 and 174, re 
spectively, of bearing wall slab 24. 
As shown and preferred in FIG. 5, the bottom portion 

172 of bearing wall slab 24 includes a pair of spaced 
apart recesses 218 and 220 which are preferably lo 
cated, respectively, at the same longitudinal position 
from respective end portions 176 and 174 as anchor tie 
plates 186 and 194, respectively. Each of these recesses 
218 and 220 preferably includes a flat rigid plate 222 
and 224, respectively, preferably composed of struc 
tural steel, each having a pair of apertures 226 and 228 
for plate 222 and 230 and 232 for plate 224 which are 
preferably located at the same longitudinal position as 
corresponding bolting means 214 and 216, respec 
tively, for direct interconnection with an underlying 
bearing wall slab in the manner illustrated in FIGS. 7 
through 9. 

Referring now to FIG. 6, a typical preferred concrete 
floor slab 58 is shown by way of example, all floor slabs 
in this structural system preferably being substantially 
identical in structure. Preferably, each of the end por 
tions 80m and 82m of floor slab 58 each include a pair 
of spaced apart tie plates 240 and 242 for end portion 
80m and 244 and 246 for end portion 82m. As shown 
in FIGS. 9 and 12 and as will be described in greater de 
tail hereinafter, each of these tie plates 240 through 
246 inclusive preferably consists of a tubular piece of 
structural steel which has been embedded in the con 
crete floor slab 58 preferably during the casting thereof 
and which also preferably includes an aperture extend 
ing through the outermost portion thereof. The pre 
ferred shape of this tubular tie plate 240 to 246 inclu 
sive can be obtained by reference to FIGS. 7, 9, 10, and 
12 which will be referred to in the detailed explanation 
of the direct interconnection of the floor slabs to the 
bearing wall slabs. 
As also shown and preferred in FIG. 6, each of the 

side portions 84m and 86m of the floor slab 58 includes 
a plurality of recesses therein, 248, 250 and 252 for 
side portion 84m and 254, 256 and 258 for side portion 
86m. As can be seen by reference to FIGS. 15A and 
15B, each of these recesses 248 through 258 inclusive 
preferably includes a structural steel plate, such as one 
formed of angle iron structural steel embedded in the 
concrete during the casting of the floor slab. As can be 
seen with reference to FIG. SA, the recesses 248 
through 258 are preferably notches in the side portions 
84m and 86m and do not extend completely between 
the top portion 88m and the bottom portion 90m of the 
floor slab 58. Each of the plates 260 through 270 inclu 
sive located in the recesses 248 through 258 inclusive 
preferably include a pair of spaced apart apertures 
therein as illustrated trated in FIG. 15B for enabling di 
rect interconnection of adjacent side portions of adja 
cent floor slabs in a manner to be described in greater 
detail hereinafter. 
Now that the typical shear wall slab 78, bearing wall 

slab 24 and floor slab 58 have been described in greater 
detail above, the various interconnections of these 
components in the structural system 20 of the present 
invention shall be described in greater detail hereinaf 
ter with reference to FIGS. 7 through 16. 
Anchor connection between bearing wall slabs and 

floor slabs 

Referring now to FIGS. 7 through 9, a typical pre 
ferred anchor connection between adjacent bearing 
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8 
wall slabs and floor slabs is shown. By the use of the 
term anchor connection it is meant that the upper bear 
ing wall slab 272 is physically secured to the lower 
bearing wall slab 22 and is, therefore, anchored 
thereto. The upper bearing wall slab 272 shown by way 
of example in FIG. 7 is omitted from FIGS. 2 and 3 for 
clarity and is mounted in the structure 20 illustrated in 
FIG. 2 preferably spaced apart from bearing wall slab 
274 illustrated therein and is anchored to lower bearing 
wall slab 24 in the manner illustrated in FIGS. 7 
through 9. In securing the upper bearing wall slab 272 
directly to the lower bearing wall slab 24 and the adja 
cent end portions 82g and 80m of floor slabs 50 and 58, 
respectively, together, the floor slabs 58 and 50 are 
preferably placed on the lower supporting bearing wall 
slab 24. As shown and preferred in FIG. 7, anchor plate 
186 protruding from the top portion of bearing wall 
slab 24 is preferably located in the center of the top 
portion along the longitudinal axis of the top portion of 
bearing wall slab 24 so as to provide an equal support 
ing surface for the adjacent end parts of floor slabs 50 
and 58, respectively. 
The tie plates 246 and 244 for end portion 82g of 

floor slab 50 are placed on top of bearing wall slab 24 
with the aperture in one of these tie plates aligned with 
the aperture 202 in anchor plate 186, and the other tie 
plate aperture aligned with the aperture in another 
bearing wall slab 24 tie plate, such as plate 188 whose 
interconnection will be described in greater detail here 
inafter with reference to FIG. 10. The upper bearing 
wall 272 is preferably placed on top of lower bearing 
wall 24 by aligning the apertures 226 and 228 in plate 
222 at the bottom portion of bearing wall 272 with the 
bolts 214 protruding from anchor plate 186. As shown 
and preferred, preferably a cement asbestos shim 276 
is initially placed on the floor slabs 50 and 58 over the 
bolts 214 prior to the placement of the plate 222 there 
over to provide additional support during erection. The 
upper bearing wall 272 is then secured to the lower 
bearing wall 24 by means of tightening a nut 278 on 
each of the bolts or studs 214, which are preferably 
threaded, until the desired proof of load is obtained and 
a desired relative position between the bearing wall 
slabs 272 and 24 and the floor slabs 50 and 58 is 
achieved. The adjacent floor slabs 50 and 58 are di 
rectly secured to each other and to the supporting bear 
ing wall slab 24 by means of threading a bolt 280 
through the aligned apertures in the tie plates 246 and 
242 and anchor plate 186, which apertures form a 
through hole, the bolt 280 having a head 284 prefera 
bly being threaded, and thereafter tightening nut 282 
on bolt 280 until the desired proof of load is obtained 
and the slabs are directly secured together in a desired 
predetermined position relative to each other. 
This connection is likewise repeated for the opposite 

end portions of floor slabs 50 and 58, respectively. 
Thus, this anchor connection is resistant to the collapse 
of either floor slab 50 or 58, such as due to local explo 
sion and in the event of such collapse the remaining 
floor slab and bearing wall slabs will still be fixedly se 
cured together in position by the bolting arrangements 
previously described. These bolting arrangements pro 
vide a direct interconnection between the upper and 
lower bearing wall slabs and the adjacent floor slab end 
portions. 
As shown and preferred in FIG. 7, in order to tighten 

the interconnection between the adjacent end portion 
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of the floor slabs 50 and 58, conventional steel shims 
286 and 286", respectively, may be driven in conven 
tional fashion between the end portion 82g and anchor 
tie plate 186, and between the end portion 80m and an 
chor tie plate 186, respectively, in order to fill any gap 
existing therebetween. Furthermore, as shown and pre 
ferred, if desired, cement asbestos cloth bearing pads 
288 and 290 may be placed on top of the lower sup 
porting bearing wall slab 24 between the top surface 
thereof and the bottom surface of the end parts of the 
floor slabs 50 and 58 resting thereon in order to com 
pensate for any irregularities in these surfaces. Prefera 
bly, all anchor connections between bearing wall slabs 
and floor slabs, other than end bearing wall anchor 
connections, are accomplished in this manner in the 
structural system 20. 
Floor slab to floor slab connection on unanchored 

bearing wall portion 
Referring now to FIGS. 10 through 12, a typical pre 

ferred direct interconnection between adjacent floor 
slab end portions supported on the bearing wall slab at 
a point along the bearing wall slab other than where the 
lower bearing wall slab 24 is anchored to the upper 
bearing wall slab 272 at anchor tie plates 186 and 194 
is shown, such as at tie plate 188 on bearing wall slab 
24. As was previously mentioned, the upper bearing 
wall slab 272 is preferably only anchored to lower bear 
ing wall slab 24 at two points adjacent the ends of the 
lower bearing wall slab 24, these points being at anchor 
tie plates 186 and 194, respectively, via associated 
plates 222 and 224, respectively, of upper bearing wall 
slab 272. The direct interconnection of the adjacent 
end portions 82g of floor slab 50 and 80m of floor slab 
58 are preferably interconnected in the same manner 
as previously described with reference to FIG. 7 with 
the exception that tie plate 188 is the plate to which the 
end portions are fastened rather than anchor tie plate 
186. Once again, tie plates 240 and 244 associated with 
the end portions 80m and 82g of floor slabs 58 and 50, 
respectively, are preferably tubular structural steel. 
The end parts of the floor slabs 50 and 58 are placed 
on the top surface portion of lower supporting bearing 
wall slab 24 and the apertures in tie plates 240 and 244, 
respectively, are aligned with the aperture 204 in tie 
plate 188, as previously mentioned. Thereafter, a bolt 
292 having a head 294 is threaded through the through 
hole formed by these apertures and a nut 296 is 
threaded thereon and tightened to proof the load until 
the desired predetermined relationship between the ad 
jacent floor slab end portions is obtained. 
As shown and preferred (see FIG. 10), the tie plate 

188 is also preferably located in the center of the top 
surface of supporting bearing wall slab 24 along the 
longitudinal axis thereof as are all of the tie plates 182 
through 196 inclusive. In addition, as was previously 
mentioned with respect to the anchor interconnection 
of the bearing wall slabs, conventional steel shims 298 
and 300, respectively, may be conventionally driven 
between end portion 82g of floor slab 50 and tie plate 
188 and end portion 80m of floor slab 58 and tie plate 
188, respectively, to further tighten the connection and 
fill any gap formed therebetween. Thus, in the example 
previously described, floor slab 58 has its end portion 
80m directly secured to the supporting bearing wall 
slab 24 at tie plates 186 and 188, respectively, by 
means of bolts 280 and 292, respectively. Furthermore, 
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10 
upper bearing wall slab 272 is anchored to lower bear 
ing wall slab 24 at anchor tie plates 186 and 194 by 
means of bolts 214 and 216 and associated nuts 278 in 
the manner previously described above. 

Preferably, the direct interconnection of floor slabs 
at the bearing wall slabs throughout the structural sys 
tem 20 is preferably as shown and described with refer 
ence to FIGS. 10 through 12 except at the anchor con 
nections between an upper bearing wall slab and a 
lower bearing wall slab or the foundation of the struc 
ture where the interconnection is preferably as shown 
and described previously with reference to FIGS. 7 
through 9. 
Anchor connection between end bearing wall and floor 

slab 

Referring now to FIG. 13, a typical preferred anchor 
connection between an end bearing wall slab, that is a 
bearing wall slab at the extremities of the structure 20, 
and an adjacent floor slab is shown. Preferably, the di 
rect interconnection of the upper bearing wall slab 310 
to the lower supporting bearing wall slab 312 is similar 
to that previously described with reference to FIGS. 7 
through 9 wherein the direct interconnection of bear 
ing wall slabs other than end bearing wall slabs is de 
scribed. The primary difference between the lower sup 
porting end bearing wall slab 312 and a typical support 
ing bearing wall slab 24 is in the configuration of the 
upper portion thereof. As shown and preferred in FIG. 
13, rather than being symmetrical about the tie plate 
314 which protrudes from the upper surface of bearing 
wall slab 312, the bearing wall slab 312 upper portion 
is formed with a notch-like arrangement for receiving 
a floor slab on the innermost side of the tie plate 34 
and provides a flush concrete surface 316 on the oppo 
site side so as to provide an outer wall for the structure. 
This portion is formed with a recess 318 adjacent the 
tie plate 314 which closes this recess, except for an ap 
erture 320 in tie plate 314. A bolt 322 having a head 
324 is threaded through this aperture 320, apertures 
320 being aligned with an aperture in tie plate 242 em 
bedded in floor slab 330 to form a through hole there 
between, and is fastened in position by means of tight 
ening a nut 332 to proof the load until the floor slab 
330 is in a desired predetermined position with respect 
to supporting bearing wall slab 312. 
As was previously mentioned, a conventional steel 

shim 334 may be driven in conventional fashion be 
tween tie plate 242, which is preferably a tubular struc 
tural steel tie plate located at the end portion 80 of 
floor slab 330, and the tie plate 314 to tighten the inter 
connection and fill any gap therebetween. Tie plate 
314 is preferably an anchor tie plate identical with ei 
ther anchor plate 186 or 194 and has a bolt assembly 
340 protruding therefrom. The upper bearing wall slab 
310 is mounted on the lower bearing wall slab 312 by 
aligning the apertures in the associated plates 222 or 
224 with the respective bolt assembly 340. After the 
bolt assembly 340 is passed through the respective ap 
ertures, nuts 342 are tightened to proof the load to the 
desired amount until the bearing wall slabs 310 and 312 
and the floor slab 330 are in the preferred predeter 
mined position relative to each other. As was previ 
ously mentioned, if desired a cement asbestos shim 344 
may be placed over the bolt assembly 340 between the 
plate 222 and the upper surface of floor slab 330 and 
supporting bearing wall slab 312 to provide temporary 
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support during erection although remaining in position 
in the structure thereafter, Preferably, all end bearing 
wall anchor connections with floor slabs are accom 
plished in this manner in the structural system 20. 

Floor slab to end bearing wall interconnection 
Referring now to FIG. 14, a typical preferred direct 

interconnection between and end bearing wall slab and 
a floor slab along the supporting bearing wall slab top 
surface at a point other than where the anchor connec 
tions of the upper and lower bearing wall slabs occur 
is shown. The direct interconnection of the floor slab 
330 to the lower supporting bearing wall slab 312 is 
preferably identical to that previously described above 
with reference to FIG. 13 with the exception that the 
tie plate 350 does not have a bolt assembly protruding 
therefrom so that there is no such means for intercon 
necting the upper bearing wall slab 310 to the lower 
supporting bearing wall slab 312 at this point. Other 
than that the direct interconnection of the floor slab 
330 to the bearing wall slab 312 is accomplished in the 
manner previously described with reference to FIG. 13 
and will not be described in greater detail hereinafter. 
Suffice it to say that the tubular structural steel tie plate 
240 located at one end 80 of the floor slab 330 is 
aligned with the aperture 352 in tie plate 350, the con 
figuration of the end bearing wall slab 312 at this point 
preferably being identical with that previously de 
scribed with reference to FIG. 13 at the point of anchor 
connection between the upper and lower bearing wall 
slabs 310 and 312. A bolt 354 having a head 356 is 
threaded through the through hole formed by the aper 
ture in tie plate 240 aligned with the aperture 352 in tie 
plate 350 and a nut 358 is tightened to proof the load 
to the desired value and secure the floor slab 330 end 
portion at this point in the preferred relative position 
with respect to supporting wall slab 312. As was also 
previously mentioned, if desired, a conventional steel 
shim 360 may be conventionally driven between end 
portion 80 and tie plate 350 to further tighten the inter 
connection between the floor slab 330 and the bearing 
wall slab 312 and to fill any gap therebetween. 
As was also previously mentioned, an asbestos cloth 

362 may be placed on the top surface of the supporting 
bearing wall slab 312 between this surface and the 
abutting bottom surface of floor slab 330 to compen 
sate for any irregularities in the concrete as was also 
true with respect to bearing pads 302 and 304 referred 
to with reference to FIG. 10 and bearing pads 288 and 
290 referred to with reference to FIG. 7 and bearing 
pad 346 referred to with reference to FIG. 13. Prefera 
bly, the direct interconnection of floor slab to end bear 
ing wall slab throughout the structural system 20 of the 
present invention is preferably as shown and described 
with reference to FIG. 14 except at the anchor connec 
tions between an upper end bearing wall slab and a 
lower end bearing wall slab or the foundation of the 
structure where the interconnection is preferably as 
shown and described previously with reference to FIG. 
13. 

Slab to slab side connection 

Referring now to FIGS. 15A and 15B a typical pre 
ferred interconnection between adjacent side portions 
of adjacent floor slabs or an adjacent side portion of a 
floor slab and an adjacent shear wall slab is shown. By 
way of example, a typical interconnection between the 
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12 
side portions of adjacent floor slabs 48 and 46 is shown. 
The adjacent floor slabs 48 and 46 have their side por 
tions 86f and 84e, respectively, adjacent each other and 
preferably slightly spaced apart from one another. A 
connector plate 370, preferably formed of a rigid struc 
tural steel having apertures 372 through 378 inclusive 
therein is preferably placed in the communicating re 
cesses 254 and 248 of floor slabs 48 and 46 with the ap 
ertures therein aligned with the apertures in the plates 
266 and 260, respectively. Bolts 380 and 382 having 
heads 381 and 383, respectively, are preferably 
threaded through the through holes formed by the 
aligned apertures in connector plate 370 and plate 266, 
and bolts 384 and 386 having heads 385 and 387, re 
spectively, are threaded through the through holes 
formed by the aligned apertures in connector plate 370 
and plate 260. Thereafter, nuts 388, 390, 392 and 394 
are tightened on bolts 380,382, 384, and 386, respec 
tively, to proof the load to the desired value until the 
adjacent floor slab side portions 86f and 84e are in the 
preferred predetermined relationship to each other. In 
this manner, connector plate 370 also acts to level the 
adjacent floor slabs with respect to each other as well 
as to interconnect the adjacent slab side portions. 

Preferably, if desired, at some time subsequent to the 
interconnection of the floor slabs, the gaps existing 
therebetween may be filled with conventional grouting 
although such grouting is not necessary for structural 
support. As was previously mentioned, a floor slab may 
be connected to a shear wall slab, such as shear wall 
slab 78, in this manner with a connector plate 370 con 
necting the floor slab to a plate in a recess at the top 
of the adjacent shear wall slab, such as plate 136 in re 
cess 108 or plate 138 in recess 110, so as to transfer any 
loads laterally transferred across the floor slab to the 
shear wall slab where, thereafter, these loads may be 
vertically transferred downwardly through the struc 
ture. Furthermore, the interconnection of adjacent 
floor slabs in the manner previously described above 
serves to laterally transfer and distribute loads through 
out the structure. Preferably, all side connections be 
tween adjacent floor slabs and all side connections be 
tween adjacent floor slabs and shear wall slabs are ac 
complished in this manner in the structural system 20. 

Shear wall to shear wall interconnection 

Referring now to FIG. 16 a typical preferred arrange 
ment for interconnecting an upper shear wall slab 400 
to a lower shear wall slab 78 is shown. As was previ 
ously mentioned with reference to FIGS. 4A and 4B, 
the upper tie plates 100 and 102 of a typical shear wall 
slab 78 are offset from the lower tie plates 104 and 106 
of the typical shear wall slab. Consequently, when these 
shear wall slabs are preferably placed one on top of the 
other, the adjacent tie plates, such as 100 and 104, are 
aligned next to each other to form corresponding 
through hole pairs of apertures 116-146, 118-148, 
120-150, 122-152, and 124-154. This arrangement 
likewise holds for adjacent tie plates 102 and 164 form 
ing through hole pairs of apertures 126-156, 128-158, 
130-160, 132-162, and 134-164. Bolts such as typical 
bolt 402 having a head 404 thereon are preferably 
threaded through the respective aperture pairs and as 
sociated nuts 406 are tightened thereon to proof the 
load to a desired value so as to directly connect the 
upper and lower shear wall slabs 400 and 78 together 
in a predetermined position relative to each other. In 
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this manner applied loads which are transferred to an 
upper shear wall slab connected to an adjacent floor 
slab at the side portion thereof, such as in the manner 
previously described with reference to FIGS. 15A and 
15B, are then vertically transferred from the upper 
shear wall slab to the lower shear wall slab and so forth 
downwardly throughout the structure 20 to the founda 
tion. Thus, laterally applied loads across the floor slabs 
are vertically transferred through the structure by 
means of the shear wall slabs. 
Now generally describing the manner of constructing 

a building structure 20 in accordance with the inven 
tion described in U.S. Pat. No. 3,775,928. The founda 
tion for the building comprises a plurality of slabs each 
having upstanding anchor tie plates similar to anchor 
plates 186 and 194. If desired, wall supporting shim 
pads similar to shim pad 276 may be placed over the 
bolt assembly associated with these anchor plates so as 
to provide a true level base for the next lift of wall slabs. 
A bearing wall slab is then lifted into position using the 
projecting bolt assembly, such as bolt assembly 214, 
from the lower wall slab or foundation slab anchor 
plate as a guide, the associated plates 222 and 224 
being aligned with these bolt assemblies so as to have 
the bolt assemblies pass through the apertures therein. 
The bearing wall slab is installed to line and braced to 
plumb. The anchor connection of this bearing wall slab 
to the underlying foundation slab or lower supporting 
bearing wall slab is then made by tightening the appro 
priate nuts, such as nut 278, such as by a conventional 
torque wrench. In this manner the upper bearing wall 
slab is anchored to the foundation or to the bearing 
wall slab below if a floor above the foundation is being 
constructed. 
The floor slabs are then lifted into position on appro 

priate spaced apart pairs of bearing wall slabs and their 
respective end portion tie plates are aligned with those 
of the supporting bearing wall slabs upon which the 
floor slab rests so as to align the apertures therein with 
the apertures in the tie plates protruding from the sup 
porting bearing wall slab so as to form through holes. 
This is repeated for all of the floor slabs to be supported 
between the bearing wall slabs, the floor slabs being se 
rially arranged side to side along the length of the bear 
ing wall slabs. Thereafter, the adjacent side portions of 
the floor slabs are interconnected in the manner illus 
trated in FIGS. 15A and 15B by the insertion of appro 
priate connector plates 370 and the tightening of nuts 
388 through 394 associated with the plates 260 through 
270 inclusive. After the adjacent side portions of the 
adjacent floor slabs are directly connected together by 
these bolt connections, the end portions of the floor 
slabs are connected to the associated tie plates of the 
lower supporting bearing wall slab, such as slab 24, in 
the manner previously described with reference to 
FIGS. 7 through 9 if the associated tie plate is an an 
chor tie plate, and in the manner previously described 
with reference to FIGS. 10 through 12 if the associated 
bearing wall slab tie plate is not an anchor plate. 

Preferably, when a complete bay of floor slabs is in 
stalled, a bay being defined as a pair of bearing wall 
slabs and the required plurality of floor slabs necessary 
to cover the length of the bearing wall slabs, the steel 
shims, if desired, are driven. This is preferably done 
prior to the bolting of the end portions of the floor slabs 
to the lower supporting bearing wall slab. This com 
pletes the erection cycle for a given bay and erection 
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can then proceed to the next bay or floor, although it 
should be noted that adjacent bays share a common 
wall slab therebetween and the adjacent end portions 
of the floor slabs are interconnected to the common tie 
plates on the common bearing wall slab in the manner 
previously described with reference to FIGS. 7 and 10. 
Similarly, if the structure contains shear wall slabs then 
the tie portions of the floor slabs adjacent thereto are 
interconnected thereto in the manner previously de 
scribed with reference to FIGS. 15A and 15B. Such a 
typical shear wall slab 78 is shown in the fragmentary 
floor plan view of FIG. 1. It should be noted that prefer 
ably the shear wall slabs are located along the longitu 
dinal axis of the structure and do not extend the entire 
width of the structure but rather only a portion thereof 
although preferably vertically extending substantially 
the entire height of the structure. 

PREFERRED EMBODIMENT 

Referring now to FIGS. 17 through 21, the presently 
preferred arrangement for the structural system of the 
present invention (hereinafter referred to as the more 
preferred arrangement as compared with our U.S. Pat. 
No. 3,775,928) is shown and shall be described in 
greater detail hereinafter. As illustrated in these fig 
ures, all floor slabs in the more preferred arrangement 
of the structural system of the present invention are 
substantially identical in structure. Furthermore, as op 
posed to the floor slab in the arrangement shown in 
FIG. 6, the more preferred typical concrete floor slab 
58A preferably includes identical connection means 
about the periphery of the floor slab 58A; that is, with 
respect to both the side portions and the end portions 
of the typical floor slab 58A. Preferably, each of the 
end portions and side portions of the typical floor slab 
58A comprise a plurality of recesses 600, 602, 604, 
606, four such recesses being shown in section by way 
of example, the recesses being similarly located with 
the recesses illustrated in FIG. 6, a tie plate being em 
bedded in the concrete floor slab 58A preferably dur 
ing the casting thereof. Each of these tie plates 608, 
610, 612, 614, by way of example, are preferably iden 
tical in structure and preferably comprise an L-shaped 
structural steel angle having an aperture extending 
therethrough in the surface thereof which is substan 
tially parallel to the top surface of the floor slab 58A. 
As was previously mentioned, these tie plates 608, 610, 
612 and 614 are preferably identical whether located 
in a recess in the end portion of the floor slab 58A, as 
illustrated in FIGS. 17, 18 and 19A, or in a recess in the 
side portion of the floor slab 58A, as illustrated in FIG. 
21A. 
Now referring to FIGS. 17, 18 and 20, a typical pre 

ferred wall slab 24A, which may be utilized either as a 
bearing wall slab or a shear wall slab in the more pre 
ferred typical arrangement of the present invention il 
lustrated in FIGS. 17 through 21, is shown. Preferably, 
except for the end wall slabs 620 and 622, to be de 
scribed in greater detail hereinafter with reference to 
FIGS. 19A and 19B, are the bearing wall slabs and 
shear wall slabs in the more preferred structural ar 
rangement of the present invention are of substantially 
the same configuration having a top portion, an op 
posed bottom portion and a pair of opposed end por 
tions and a pair of opposed side portions. Preferably, a 
plurality of tie plates, which are preferably composed 
of rigid structural steel, are embedded in the concrete 
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wall slab 24A during the casting thereof. These tie 
plates preferably protrude from the top portion 624 of 
the wall slab 24A at preselected positions therealong. 
These protruding tie plates are preferably of two types 
626 and 628 depending on whether the interconnec- 5 
tion to be made includes a direct connection to an adja 
cent wall slab situated directly above. Such an arrange 
ment is illustrated in FIG. 18 which shows a typical an 
chor connection between adjacent floor slabs 58A and 
adjacent wall slabs 24A. In such an instance, the pro- 10 
truding tie plate 626 includes a plurality of apertures 
therein which are spaced apart from each other and 
above each other, two such apertures 630 and 632 
being shown in section by way of example in FIG. 18. 
With respect to the instance where the wall slab 24A 15 
is not directly connected to an adjacent wall slab lo 
cated above, such as at a roof connection for the struc 
ture or an intermediate connection other than an an 
chor connection along the wall wherein the wall slab is 
directly connected to adjacent floor slabs supported 20 
thereon, the tie plate 628, as illustrated in FIG. 17, 
preferably only has one level of apertures, one such ap 
erture 634 being shown in section by way of example 
in FIG. I. 
With respect to the bottom portion of the typical wall 25 

slab 24A, other than an end wall slab 622, a flat tie 
plate 640 of structural steel is preferably embedded in 
the bottom portion 642 of the wall slab 24A which is 
a concrete slab, preferably during the casting thereof. 
A plurality of these tie plates 640 are preferably lo- 30 
cated along the bottom portion 642 of the wall slab 
24A at preselected positions. As shown in FIG. 18, this 
bottom tie plate 640 is utilized solely in the intercon 
nection of adjacent wall slabs 24A to the wall slab be 
low. This tie plate 640 preferably has a plurality of ap- 35 
ertures therein for this purpose, two such apertures 644 
and 646 being shown in section by way of example in 
FIG. 18. As also shown in FIG. 18, these tie plates 640 
are preferably located in recesses in the bottom portion 
642 of the wall slab 24A. 40 
Referring now to FIG. 19A, a pair of typical end walls 

620 and 622 in the more preferred structural arrange 
ment of the present invention are shown. The top por 
tion 650 of the end wall 620 preferably includes a re 
cess 652 therein and a structural steel tie plate 654 
which is preferably angle iron structural steel is prefer 
ably embedded in the recess 652 of the concrete end 
wall slab 620 and protrudes therefrom. This protruding 
tie plate 654 preferably includes a plurality of apertures 
which are spaced apart and above each other as shown 
in FIG. 19A, two such apertures 656 and 658 being 
shown in section by way of example in FIG. 19A. Pref. 
erably, aperture 656 is located along tie plate 654 in 
the recess 652. As also illustrated in FIG. 19A, the bot 
tom portion 660 of the more preferred end wall slab 
622 also preferably includes a recess 662 in which a 
structural steel angle iron tie plate 664 is embedded 
such as by being embedded in the concrete end wall 
slab 622 during the casting thereof. This bottom tie 60 
plate 664 preferably does not protrude from the bot 
tom portion 660 and includes an aperture in each of the 
substantially normal surfaces thereof, one such aper 
ture 666 and 668 being shown in section by way of ex 
ample in each of the surfaces in FIG. 19A. Now that the 
structural arrangement of the more preferred typical 
floor slabs 58A, wall slabs 24A and end wall slabs 620 
and 622 have been described in greater detail, typical 

45 

50 

55 

16 
direct connections between adjacent floor slabs and a 
supporting wall slab, adjacent floor slabs and adjacent 
wall slabs, adjacent end wall slabs and an adjacent floor 
slab, and adjacent floor slabs shall be described by way 
of example, for the more preferred structural arrange 
ment of the present invention, with reference to FIGS. 
17 through 21. 
FLOOR TO WALL TO FLOOR CONNECTION 

Referring now to FIG. 17, a typical wall to floor con 
nection in the more preferred structural arrangement 
of the present invention is shown, such an arrangement 
capable of being utilized for interconnecting a shear 
wall to the adjacent floor slabs or a supporting bearing 
wall to the adjacent floor slabs. As shown and preferred 
in FIG. 17, structural steel angle iron connection 
brackets 680 and 682 are utilized for directly connect 
ing the adjacent floor slabs 58A to the wall slab 24A via 
protruding tie plate 628. Each of the L-shaped connec 
tion brackets 680 and 682 preferably include an aper 
ture, one being shown by way of example, 684, 686 for 
bracket 680 and 688 and 700 for bracket 682, in each 
of the surfaces of the respective connection brackets 
680 and 682. The surface of the connection bracket 
680 and 682 containing apertures 686 and 700, respec 
tively, preferably substantially parallel to tie plate 628 
and the surface of the bracket 680 and 682 containing 
apertures 684 and 688, respectively, is preferably sub 
stantially parallel to the surface of the tie plate 608 and 
610 which are parallel to the top portion of the floor 
slabs 58A. The connection brackets 680 and 682 are 
placed in the recesses 600 and 602 as illustrated in FIG. 
17 with the apertures 686 and 700 in bracket 680 and 
682 aligned with aperture 634 and tie plate 628 so as 
to form a single through hole and the aperture 684 in 
bracket 680 and 688 in bracket 682 aligned, respec 
tively, with the apertures 609 and 611 in tie plates 608 
and 610, respectively. Conventional bolting means, 
such as a conventional nut and bolt arrangement 702, 
704 and 706 are, respectively, placed in the aligned ap 
ertures 686-634-700, 684-609, and 688-611, respec 
tively, and tightened so as to secure the floor slabs to 
the respective connection brackets and the connection 
brackets to the protruding tie plate 628 of the wall slab 
24A. These bolting arrangements provide a direct in 
terconnection between the adjacent floor slabs and the 
wall slab 24A. As was previously mentioned, since the 
end portions and side portions of the floor slabs utilize. 
the same connections, the slab 24A is a shear wall slab. 
then the interconnection illustrated in FIG. 17 is to the. 
side portions of the floors 58A; however, if the wall slab 
24A is a bearing wall or supporting wall slab then the 
interconnections illustrated in FIG. 17 are to the end 
portions of the floor slab 58A. As also illustrated in 
FIG. 17, if desired, in order to tighten the interconnec 
tion between the adjacent floor slabs 58A, conven 
tional steel shims 286 and 286", respectively, may be 
driven in conventional fashion between the down 
wardly extending surfaces of the tie plates 608 and 610, 
respectively, and the protruding tie plate 628 in order 
to fill any gap existing therebetween. 
WALL TO FLOOR TO WALL CONNECTION 

Referring now to FIG. 18, a typical interconnection 
between adjacent floor slabs and adjacent wall slabs in 
accordance with the more preferred structural arrange 
ment of the present invention is shown. As was previ 
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ously mentioned, the interconnection between the ad 
jacent wall slabs 24A illustrated in FIG. 18 is equally 
applicable to both bearing wall or supporting wall slabs 
and shear wall slabs in accordance with the more pre 
ferred structural arrangement of the present invention. 
With respect to the interconnection of the adjacent 
floor slabs 58A to the protruding tie plate 626 of the 
lower wall slab 24A, this direct connection is prefera 
bly identical with that previously described with refer 
ence to FIG. 17 with the exception that the adjacent 
floor slabs 58A via connection bracket 680 and 682 are 
directly connected to tie plate 626 through the lower 
aperture 630 of the protruding tie plate 626 via bolting 
means 702, bolting means 704 and 706 directly con 
necting the floor slabs 58A to connection brackets 680 
and 682 via tie plates 608 and 610, respectively. Ac 
cordingly, this portion of the direct interconnection be 
tween the floor slabs 58A and the lower wall slab 24A 
shall not be described in any greater detail, the same 
reference numerals being utilized for substantially 
identical functional elements. 
Now describing the direct interconnection of the 

upper wall slab 24A to the lower wall slab via protrud 
ing tie plate 626 of the lower wall slab. This intercon 
nection is accomplished through upper aperture 632 in 
tie plate 626 in a fashion similar to that previously de 
scribed with reference to the interconnection of the 
floor slabs 58A to the lower wall slab 24A, In order to 
accomplish this direct interconnection, structural steel 
angle iron connection brackets 710 and 712, which are 
preferably identical with connection brackets 680 and 
682 are utilized. These connection brackets 710 and 
712 each include an aperture, one being shown by way 
of example in each of the surfaces of the respective 
connection brackets 710 and 712, the apertures being 
designated 714 and 716 for bracket 710 and 718 and 
720 for bracket 712. The surfaces of connection brack 
ets 710 and 712 preferably comprise one surface which 
is parallel to tie plate 640, this surface containing aper 
tures 716 and 720, respectively, and one surface which 
is substantially parallel to the protruding portion of tie 
plate 626, these surfaces containing apertures 714 and 
718, respectively. The connection brackets 710 and 
712 are preferably aligned as illustrated in FIG. 18 with 
aperture 716 and aligned with aperture 644 and tie 
plate 640 at aperture 720 aligned with aperture 646 in 
tie plate 640 and with apertures 714 and 718 aligned 
with aperture 632 in tie plate 626 perform a through 
hole. Conventional bolting means 730, 732 and 734, 
respectively, extend through aligned apertures 714-63 
2-718, 716-644, and 720-646 and are tightened in po 
sition to fixedly secure the connection brackets 710 
and 712 to the protruding tie plate 626 and to the tie 
plate 640 of upper slab 24A. These bolting arrange 
ments are similar to that previously described with ref 
erence to 702, 704 and 706. These bolting arrange 
ments together with the bolting arrangements 702, 704 
and 706 provide a direct interconnection between the 
upper and lower wall slabs and the adjacent floor slabs. 
As was previously mentioned, when the upper and 
lower slabs are bearing wall slabs, this interconnection 
is to the adjacent floor slab end portion and when these 
slabs are shear wall slabs then these interconnections 
are to the adjacent floor slab side portions, the manner 
of interconnection being preferably identical. Further 
more, if the manner of interconnection of the upper 
wall to the lower wall slab is equally applicable to the 
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more preferred structural arrangement of the present 
invention when no interconnection is provided to adja 
cent floor slabs, connection bracket 680 and 682 not 
being required in this instance. 

FLOOR TO END WALL CONNECTION 

Referring now to FIG. 19A, a typical preferred floor 
to end wall connection for the more preferred struc 
tural arrangement of the present invention is shown. As 
shown and preferred in FIG. 19A, connection brackets 
800 and 802, which are preferably structurally identi 
cal with connection brackets 680 and 682 are utilized 
for directly connecting the wall slab 58A to the end 
wall slab 620 and the end wall slab 620 to the upper 
end wall slab 622, the manner of interconnection pref 
erably being similar to that previously described with 
reference to FIG. 18 with the exceptions enumerated 
hereinafter. Connection brackets 800 and 802 are pref. 
erably structural steel angle iron brackets having an ap 
erture, one being shown by way of example, in each of 
the surfaces thereof, apertures 804 and 806 being pro 
vided in bracket 800 and apertures 808 and 810 being 
provided in bracket 802. Connection brackets 800 and 
802 are preferably aligned as illustrated in FIG. 19A 
with aperture 804 and bracket 800 being aligned with 
aperture 611 in tie plate 610 of the floor slab 58A and 
aperture 806 of bracket 800 being aligned with aper 
ture 656 which is the lower aperture in tie plate 654 of 
end wall slab 620, and aperture 808 of bracket 802 
being aligned with aperture 668 of tie plate 664 of end 
wall slab 622 and aperture 810 of bracket 802 being 
aligned with upper aperture 658 of tie plate 654 of the 
lower end wall slab 620 and aperture 666 of the tie 
plate 664 of upper end wall slab 622. Conventional 
bolting means, preferably identical with that previously 
described with reference to FIG. 18, such as bolting 
means 702, 704 or 706, extend through the aligned ap 
ertures, bolting means 812 extending through apertures 
804–611, bolting means 814 extending through aper 
tures 806-656, bolting means 816 extending through 
apertures 810-658-666 and bolting means 818 extend 
ing through apertures 808-668. These bolting arrange 
ments fixedly secure the connection bracket 800 to the 
floor slab 58A and to the tie plate 654 of the lower end 
wall slab 620, and the connection bracket 802 to the 
upper end wall slab 622 and to the tie plate 654 of the 
lower end wall slab 620, and the connection bracket 
802 to the upper end wall slab 622 and to the tie plate 
654 of the lower end wall slab 620. These bolting ar 
rangements provide a direct interconnection between 
the upper and lower end wall slabs and the adjacent 
floor slab. 

Referring now to FIG. 21A, a typical preferred inter 
connection between adjacent tie portions of adjacent 
floor slabs 58A is shown. This interconnection is pref. 
erably identical with that previously described with ref 
erence to FIGS. 15A and 15B and will not be described 
in greater detail hereinafter, the same reference numer 
als being utilized for the connector plate 370 preferably 
formed of a rigid structural steel having apertures 372 
and 378 shown in section in FIG.21A, which is prefera 
bly identical with FIG. 15A. This connector plate 370 
is preferably placed in the communicating recesses 604 
and 608, in this example, offloor slabs 58A with the ap 
ertures therein aligned with the apertures in the tie 
plates 612 and 614, respectively. Conventional bolting 
means 380 and 382, previously described with refer 



3,875,710 
19 

ence to FIGS. 15A and 15B and which are preferably 
identical with the other bolting means described above, 
such as bolting means 702, 704 and 706, are preferably 
threaded through the through holes formed by the 
aligned apertures in the connector plate 370 and the tie 
plates 612 and 614, and the nuts thereafter are tight 
ened on the bolts to proof the load to the desired value 
to the adjacent floor slab side portions or any preferred 
predetermined relationship to each other. In this man 
ner, connector plate 370 also acts to level the adjacent 
floor slabs with respect to each other as well as to inter 
connect the adjacent slab side portions. The balance of 
the construction procedure with respect to subsequent 
grouting if desired, as was previously described with 
reference to the arrangement illustrated in FIGS. 1 
through 16, may be utilized in accordance with the 
more preferred structural arrangement of the present 
invention and will not be described in greater detail 
hereinafter. 
With respect to FIG. 20, the typical bearing wall joins 

a point at which no mechanical interconnection be 
tween either adjacent floor slabs or adjacent wall slabs 
is required is shown, a grouting compound 900 being 
illustrated and placed between the adjacent wall slabs 
and floor slabs. 

In a structure 20 constructed in accordance with the 
arrangement of the present invention wherein the vari 
ous slabs are directly interconnected by mechanical 
means such as the preferred bolt assemblies, and 
wherein the slabs are all preferably precast concrete 
slabs tied together by dry mechanical joints comprising 
the bolt assemblies, lateral loads are transferred across 
the floor slabs onto the bearing wall slabs or shear wall 
slabs which, in turn, resist the cumulative shear and 
overturning moments applied to the structure. For ex 
ample, the horizontal lateral loads are transferred 
across the floor slabs and subsequently onto the shear 
wall slabs by dry mechanical joints which create a fric 
tion connection therebetween capable of transferring 
lateral shear between the connected elements such as 
floor slab to floor slab or floor slab to shear wall slab. 
Once the lateral loads are transferred onto the shear 
wall slab, the shear wall slab itself transfers the cumula 
tive loads vertically down onto the next similar slab and 
subsequently into the foundations of the structure. 
Once again, the vertical transfer of shear and tension?. 
compression forces, produced by the overturning mo 
ments, is preferably achieved by dry mechanical joints. 
The shear wall slabs are interconnected by the dry me 
chanical joints which create a friction connection capa 
ble of transferring the combined tension/compression 
shear loads downwards. The bearing wall slabs transfer 
shear by friction along their bearing surfaces and resist 
tension forces due to overturning moments preferably 
also by dry mechanical joints. Such a system has high 
resistance to wind and earthquake loads. In addition, 
the system is preferably ductile by preferably oversizing 
all bolt holes so that the system can move under cata 
strophic loading with considerable energy absorption 
before the building structure reaches its ultimate ca 
pacity. For example, the oversizing of the bolt holes 
may be thirty to 100 percent of the bolt diameter. Fur 
thermore, in the preferred structural system of the 
present invention progressive collapse is prevented due 
to the interconnection of the floor slabs to the bearing 
wall slab so that when a floor slab collapses on one side 
of the bearing wall slab, the wall slab is held by the floor 
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slab and its connections on the opposite side. In addi 
tion, this system enables automatic leveling of adjacent 
floor slabs by means of the connector plates previously 
described in the discussion relating to the side to side 
floor slab interconnection. Due to the rigidity of this 
connector plate, adjacent floor slabs may be brought 
level without recourse to shoring or loading of the 
slabs. Furthermore, the floor slabs and interconnected 
bearing wall slabs form self-supporting structural build 
ing units capable of transferring lateral and vertical 
loads during erection so that after the interconnection 
of the various bolt assemblies to the associated tie 
plates and connector plates, the relevant floor in the 
structure has the essential rigidity to be self-supporting 
vertically and laterally so that the bracing below the 
floors can immediately be removed as soon as the floor 
slabs are installed and the connections are bolted, 
Another advantage of the present invention is that by 

utilizing dry mechanical joints during the erection pro 
cess the erection process may be an all-weather erec 
tion process since any grouting or welding which may 
be required is a nonessential part of the erection pro 
cess and can be done any time afterwards. For exam 
ple, several floors can be erected in such a structure be 
fore any dry packing under the walls or grouting is uti 
lized. Furthermore, preferably, the different types of 
slabs utilized in the preferred structural system of the 
present invention are kept to a minimum so that the 
manufacturing process thereof can be largely repeti 
tive. Thus, in accordance with the present invention, a 
simplified and rapid erection process requiring a mini 
mum of on site work and skilled site labor and a mini 
mum of post-erection completion work may be accom 
plished with the resultant structure highly resistant to 
wind and earthquake loads, the resultant structure act 
ing as a membrane connected to the shear and bearing 
walls to establish permanent structural stability during 
construction after the completion of each floor slab. 
Furthermore, the structural system of the present in 
vention enables the construction of a building structure 
by the direct interconnection of concrete slabs without 
the requirement of a structural steel framework for the 
Structure. 

It should be understood that as used throughout the 
specification and claims the term "direct connection' 
is meant to define a connection wherein the connected 
members are in mutually supporting relationship and 
do not rely for support on an intervening frame. Thus, 
direct connection includes connection through an in 
terposed member as in FIGS. 15A and 15B or FIGS. 
17-21 so long as that member is not a portion of a sup 
porting frame. 

It is to be understood that the above described em 
bodiment of the invention is merely illustrative of the 
principles thereof and that numerous modifications and 
embodiments of the invention may be derived within 
the spirit and scope thereof, such as by cantilevering 
balcony floor slabs off the end bearing wall slabs of the 
Structure. 
What is claimed is: 
1. A method of constructing a self-supporting build 

ing unit which includes at least a first pair of opposed 
upstanding spaced apart substantially planar concrete 
wall slabs, each having a top portion, an opposed bot 
tom portion, a pair of opposed end portions, and a pair 
of opposed side portions; and a first substantially flat 
planar concrete floor slab having a top portion, an op 
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posed bottom portion, a pair of opposed end portions, 
and a pair of opposed side portions, said one wall slab 
top portion having a tie plate means embedded therein, 
said one wall slab tie plate means having a first aperture 
therein; at least one of said first floor slab end portions 
having a recess therein; a tie plate means being embed 
ded in said one first floor slab end portion recess, said 
first floor slab tie plate means having an aperture 
therein; said method comprising the steps of placing 
said spaced apart wall slabs substantially parellel to 
each other so as to create a uniform space therebe 
tween; placing said first floor slab bottom portion adja 
cent said first floor slab one end portion in direct bear 
ing load relationship on said one wall slab top portion 
with said one wall slab tie plate and said first floor slab 
tie plate being arranged with said one wall slab tie plate 
first aperture and said first floor slab tie plate aperture 
being substantially normal to each other; placing a first 
connection bracket means comprising a pair of sub 
stantially normal surfaces each of which has at least 
one aperture therein in said first floor slab one end por 
tion recess adjacent said one wall slab tie plate; sub 
stantially aligning said first floor slab tie plate aperture 
with said aperture in one surface of said first connec 
tion bracket to form a first pair of communicating aper 
tures and substantially aligning said one wall slab tie 
plate first aperture with said aperture in said other first 
connection bracket surface to form a second pair of 
communicating apertures; and directly fastening said 
first floor slab one end portion to said one supporting 
wall slab top portion by initially threading a first bolting 
means through said first pair of communicating aper 
tures and tightening said first bolting means until said 
first floor slab tie plate is directly secured to said first 
connection bracket one surface and initially threading 
a second bolting means through said second pair of 
communicating apertures and tightening said second 
bolting means until said one wall slab tie plate is di 
rectly secured to said first connection bracket other 
surface with said first floor slab bearing on said sup 
porting one wall slab to at least partially enclose said 
first space from above. 

2. A method in accordance with claim 1 wherein said 
one wall slab tie plate means comprises an upstanding 
tie plate means protruding from said one wall slab top 
portion, said aligning step comprising substantially 
aligning said one wall slab upstanding tie plate means 
first aperture with said first connection bracket other 
surface aperture to form said second pair of communi 
cating apertures. 

3. A method in accordance with claim 2 further com 
prising placing a third opposed upstanding substantially 
planar concrete wall slab spaced apart from and sub 
stantially parallel to said one wall slab of said first pair 
so as to create a substantially uniform space therebe 
tween with said second space being adjacent said first 
space and said one wall slab being a common wall slab 
therebetween, said third wall slab having a top portion, 
an opposed bottom portion, a pair of opposed end por 
tions, and a pair of opposed side portions, providing a 
second substantially flat planar concrete floor slab, at 
least one of said second floor slab end portions having 
a recess therein, a tie plate means being embedded in 
said one second floor slab end portion recess, said sec 
ond floor slab tie plate having an aperture therein; 
spanning said second uniform space with said second 
floor slab by supporting said second floor slab on said 
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third wall slab and said common wall slab substantially 
normal thereto with said common wall slab tie plate 
and said first and second floor slab tie plates being ar 
ranged with said common wall slab tie plate first aper 
ture being substantially normal to said second floor slab 
tie plate aperture, and said second floor slab tie plate 
aperture being substantially coplanar with said first 
floor slab tie plate aperture and said first and second 
floor slab one end portions adjacent each other, placing 
a second connection bracket means comprising a pair 
of substantially normal surfaces each of which has at 
least one aperture therein in said second floor slab one 
end portion recess adjacent said common wall slab tie 
plate; substantially aligning said second floor slab tie 
plate aperture with said aperture in one surface of said 
second connection bracket to form a third pair of com 
municating apertures and substantially aligning said 
common wall slab tie plate first aperture with said aper 
tures in both said first and second connection bracket 
other surfaces to form a through hole therebetween; 
said direct fastening step comprising directly fastening 
said first and second floor slabs directly to each other 
and to said common wall slab by initially threading a 
third bolting means through said second connection 
bracket one surface aperture and said second floor slab 
tie plate aperture and tightening said third bolting 
means until said second floor slab tie plate is directly 
secured to said second connection bracket, said second 
bolting means threading step comprising initially 
threading said second bolting means through said com 
mon-wall-slab-first-and-second connection bracket 
other surface through hole and tightening said second 
bolting means until said first and second connection 
bracket other surfaces and said common wall slab tie 
plate are directly secured together, whereby said floor 
slabs and said wall slabs comprise a self-supporting 
building unit resistant to collapse of either floor slab. 
4. A method in accordance with claim 2 further con 

prising providing a third upstanding substantially pla 
nar concrete wall slab having a top portion, an opposed 
bottom portion, a pair of opposed end portions, and a 
pair of opposed side portions, said third wall slab bot 
tom portion having a tie plate means embedded 
therein, said third wall slab tie plate having first and 
second apertures therein, said one wall slab tie plate 
having a second aperture spaced from and above said 
first aperture in said one wall slab tie plate; mounting 
said third wall slab above said one wall slab in a sub 
stantially common plane therewith with said third wall 
slab bottom portion adjacent said first wall slab top 
portion with said first floor slab comprising a common 
floor slab therebetween at said first floor slab one end 
portion; placing a second connection bracket means 
comprising a pair of substantially normal surfaces each 
of which has at least one aperture therein adjacent said 
third wall slab bottom portion; substantially aligning 
said third wall slab tie plate first aperture with said ap 
erture in one surface of said second connection bracket 
to form a third pair of communicating apertures, and 
substantially aligning said one wall slab tie plate second 
aperture with said second aperture in said third wall 
slab tie plate and said aperture in said other surface of 
said second connection bracket to form a fourth pair of 
communicating apertures, said direct fastening step 
further comprising initially threading a third bolting 
means through said second connection bracket one 
surface aperture and said third wall slab tie plate and 
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tightening said third bolting means until said third wall 
slab tie plate is directly secured to said second connec 
tion bracket, and initially threading a fourth bolting 
means through said second connection bracket other 
surface aperture and said one wall slab tie plate second 
aperture and said third wall slab tie plate second aper 
ture and tightening said fourth bolting means until said 
third wall slab tie plate is directly secured to said sec 
ond connection bracket and to said one wall slab tie 
plate, whereby an applied load across said floor slab is 
transferrable between said floor slab and said one wall 
slab and said third wall slab. 

5. A method in accordance with claim 2 further com 
prising providing a third upstanding substantially pla 
nar concrete wall slab having a top portion, an opposed 
bottom portion, a pair of opposed end portions, and a 
pair of opposed side portions, said third wall slab bot 
tom portion having a tie plate means embedded 
therein, said third wall slab tie plate having at least a 
pair of spaced apart substantially coplanar apertures 
therein, said one wall slab tie plate having a second ap 
erture spaced from and above said first aperture in said 
one wall slab tie plate; mounting said third wall slab 
above said one wall slab in a substantially common 
plane there with with said third wall slab bottom bottom 
portion adjacent said first wall slab top portion with 
said first floor slab comprising a common floor slab 
there between at said first floor slab one end portion; 
providing a second connection bracket comprising a 
pair of substantially normal surfaces each of which has 
at least one aperture therein; providing a third connec 
tion bracket comprising a pair of substantially normal 
surfaces each of which has at least one aperture 
therein; substantially aligning one aperture of said third 
wall slab tie plate with said aperture in one surface of 
said second connection bracket and another aperture 
of said third wall slab tie plate with said aperture in one 
surface of said third connection bracket to form 
through holes therebetween, and substantially aligning 
said second aperture in said one wall slab tie plate with 
said apertures in said other surfaces of said second and 
third connection brackets to form a through hole there 
between, said direct fastening step further comprising 
initially threading a third bolting means through said 
third wall slab tie plate one aperture and said second 
connection bracket one surface aperture and tighten 
ing said third bolting means until said third wall slab tie 
plate is directly secured to said second connection 
bracket, initially threading fourth bolting means 
through said third wall slab tie plate other aperture and 
said third connection bracket one surface aperture and 
tightening said fourth bolting means until said third 
wall slab tie plate is directly secured to said third con 
nection bracket, and initially threading a fifth bolting 
means through said apertures in said other surface of 
said second and third connection brackets and said one 
wall slab tie plate second aperture and tightening said 
fifth bolting means until said second and third connec 
tion brackets are directly secured to said one wall slab 
tie plate, whereby an applied load across said floor slab 
is transferrable between said floor slab and said one 
wall slab and said third wall slab. 

6. A method in accordance with claim 2 further com 
prising providing a second substantially flat planar con 
crete floor slab having a top portion, an opposed bot 
tom portion, a pair of opposed end portions, and a pair 
of opposed side portions; mounting said first and sec 
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ond floor slabs on said wall slabs with said second floor 
slab spanning said first uniform space being said wall 
slabs and being supported therein with one of said side 
portions of said first floor slab adjacent one of said side 
portions of said second floor slab, said first and second 
adjacent floor slab side portions each having a recess 
therein, each of said recesses having a tie plate embed 
ded therein; placing said first and second floor slab side 
portion recesses in communication with each other 
with said plates having at least a portion thereof in sub 
stantially the same plane and substantially parallel to 
said respective floor slab top portions, each of said 
plate portions having at least one aperture therein; 
mounting a substantially rigid connector plate means 
having at least a pair of spaced apart apertures therein 
between said adjacent floor slab side portion recesses 
on said floor 'slab side portion plate portions with said 
side portion of plate apertures and said connector plate 
apertures in communication with each other; and said 
direct fastening step further comprising directly secur 
ing said adjacent floor slab side portions together by 
initially threading third and fourth bolting means re 
spectively through each of said connector plate side 
portion plate aperture pairs and tightening said third 
and fourth bolting means respectively until said adja 
cent floor slab side portions are directly secured to 
gether, whereby a laterally applied load across said ad 
jacent floor slab is transferrable between said adjacent 
floor slabs. 

7. A method in accordance with claim 6 wherein said 
one wall slab top portion has at least another upstand 
ing tie plate means protruding therefrom, said other 
wall slab tie plate means having an aperture therein; 
said second floor slab end portion having a recess. 
therein; a tie plate means being embedded in said sec 
ond floor slab end portion recess, said second floor slab 
tie plate having an aperture therein, said second floor 
slab mounting step comprising mounting said second 
floor slab on said one wall slab with said second floor 
slab tie plate aperture and said one wall slab other tie 
plate aperture being substantially normal to each other; 
said method further comprising the steps of providing 
a second connection bracket comprising a pair of sub 
stantially normal surfaces each of which has at least 
one aperture therein; substantially aligning said second 
floor slab tie plate aperture with said aperture in one 
surface of said second connection bracket to form a 
through hole therebetween and substantially aligning 
said one wall slab other tie plate aperture with said ap 
erture in said other second connection bracket surface, 
to form another through hole therebetween said direct 
fastening step further comprising directly securing said 
second floor slab to said supporting one wall slab by ini 
tially threading fifth bolting through said second floor 
slab tie plate aperture and said aperture in said one sur 
face of said second connection bracket and tightening 
said fifth bolting means until said second floor slab tie 
plate is directly secured to said second connection 
bracket one surface, and initially threading sixth bolt 
ing means through said one wall slab other tie plate ap 
erture and said aperture in said other surface of said 
second connection bracket and tightening said sixth 
bolting means until said one wall slab other tie plate is 
directly secured to said second connection bracket 
other surface, whereby at least said first and second 
floor slabs and said wall slabs comprise a self 
supporting building unit. 
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8. A method in accordance with claim 2 further com 
prising the steps of proving a second pair of opposed 
upstanding spaced apart substantially planar concrete 
wall slabs, each having a top portion, an opposed bot 
tom portion, a pair of opposed end portions, and a pair 
of opposed side portions; providing a second substan 
tially flat planar concrete floor slab; said second floor 
slab having a top portion, an opposed bottom portion, 
a pair of opposed end portions, and a pair of opposed 
side portions, placing said second pair of spaced apart 
wall slabs substantially parallel to each other and in 
substantially the same respective parallel planes as said 
first pair of wall slabs so as to create a second substan 
tially uniform space there between, mounting said first 
floor slab on said first pair of wall slabs and said second 
floor slab on said second pair of wall slabs with said sec 
ond floor slab spanning said second uniform space be 
tween said second pair of wall slabs and being sup 
ported thereon substantially normal thereto with one of 
said side portions of said first floor slab having at least 
a part thereof uniformaly spaced from a corresponding 
part of said second floor slab; providing a third con 
crete upstanding wall slab substantially normal to said 
first and second pairs of wall slabs and in common to 
at least one coplanar pair of wall slabs of said first and 
second pairs and having a portion thereof extending 
therebetween, said third wall slab having a portion 
thereof extending between said first and second floor 
slab parts within said space therebetween; at least one 
of said floor slab side portion parts having a recess 
therein; said third wall slab having a top portion, an op 
posed bottom portion, a pair of opposed side portions, 
and a pair of opposed end portions, said third wall slab 
top portion having a tie plate protruding therefrom, 
said third wall slab tie plate having a first aperture 
therein, said floor slab side portion part recess having 
a tie plate embedded therein; said floor slab side por 
tion tie plate having at least one aperture therein, said 
floor slab one side portion and said third wall slab being 
mounted with said floor slab side portion part tie plate 
aperture and said third wall slab tie plate first aperture 
substantially normal to each other; providing a second 
connection bracket comprising a pair of substantially 
normal surfaces each of which has at least one aperture 
therein; substantially aligning said floor slab side por 
tion part tie plate aperture with said aperture in one 
surface of said second connection bracket to form a 
third pair of communicating apertures and substantially 
aligning said third wall slab tie plate first aperture with 
said aperture in said other second connection bracket 
surface to form a fourth pair of communicating aper 
tures; and said direct fastening steps comprises the fur 
ther step of directly securing said one floor slab to said 
third wall slab by initially threading third bolting means 
through said third pair of communicating apertures and 
tightening said third bolting means until said floor slab 
side portion part tie plate is directly secured to said sec 
ond connection bracket one surface and initially 
threading fourth bolting means through said fourth pair 
of communicating apertures and tightening said fourth 
bolting means until said third wall slab tie plate is di 
rectly secured to said second connection bracket other 
surface, whereby a laterally applied load across said 
floor slab is transferrable between said one floor slab 
and said third wall slab. 

9. A method in accordance with claim 8 further com 
prising the steps of proving a fourth upstanding sub 

O 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

26 
stantially planar concrete wall slab having a top por 
tion, an opposed bottom portion, a pair of opposed end 
portions, and a pair of opposed side portions, said 
fourth wall slab bottom portion having a tie plate 
means embedded therein, said fourth wall slab tie plate 
having first and second apertures therein; said third 
wall slab tie plate having a second aperture spaced 
from and above said first aperture in said third wall slab 
tie plate; mounting said fourth wall slab above said 
third wall slab in a substantially common plane there 
with with said fourth wall slab bottom portion being ad 
jacent said third wall slab top portion with said one 
floor slab comprising a common floor slab therebe 
tween at said one floor slab side portion part; providing 
a third connection bracket means comprising a pair of 
substantially normal surfaces each of which has at least 
one aperture therein; substantially aligning said fourth 
wall slab tie plate first aperture with said aperture in 
one surface of said third connection bracket to form a 
through hole therebetween and substantially aligning 
said third wall slab tie plate second aperture with said 
second aperture in said fourth wall slab tie plate and 
said aperture in said other surface of said third connec 
tion bracket to form a through hole therebetween; and 
said direct fastening step further comprises the step of 
directly fastening said third and fourth wall slabs to 
gether by initially threading fifth bolting means through 
said third connection bracket one surface aperture and 
said fourth wall slab tie plate first aperture and tighten 
ing said fifth bolting means until said fourth wall slab 
tie plate is directly secured to said third connection 
bracket and initially threading sixth bolting means 
through said third connection bracket other surface ap 
erture and said third wall slab tie plate second aperture 
and said fourth wall slab tie plate second aperture and 
tightening said sixth bolting means until said fourth wall 
slab tie plate is directly secured to said third connection 
bracket and to said third wall slab tie plate, whereby 
said laterally applied load across said floor slab is verti 
cally transferrable between said one floor slab and said 
third and fourth wall slabs. 

10. A building unit comprising a first pair of opposed 
upstanding spaced apart substantially planar concrete 
wall slabs, each having a top portion, an opposed bot 
tom portion, a pair of opposed end portions, and a pair 
of opposed side portions, said spaced apart wall slabs 
being substantially parallel to each other and creating 
a first substantially uniform space therebetween; a first 
substantially flat planar concrete floor slab spanning 
said first uniform space between said wall slabs and 
being supported thereon substantially normal to said 
wall slabs, said first floor slab having a top portion, an 
opposed bottom portion, a pair of opposed end por 
tions, and a pair of opposed side portions; and fastening 
means for fastening one of said first floor slab end por 
tions directly to said top portion of at least one of said 
wall slabs to at least partially enclose said first space 
from above, said one wall slab top portion having a tie 
plate means embedded therein, said one wall slab tie 
plate means having a first aperture therein; at least one 
of said first floor slab end portions having a recess 
therein; a tie plate means being embedded in said one 
first floor slab end portion recess, said first floor slab tie 
plate means having an aperture therein, said one wall 
slab tie plate and said first floor slab tie plate being ar 
ranged with said one wall slab tie plate first aperture 
and said first floor slab tie plate aperture being substan 
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tially normal to each other; a first connection bracket 
means comprising a pair of substantially normal sur 
faces each of which has at least one aperture therein; 
said first floor slab tie plate aperture being in communi 
cation with said aperture in one surface of said first 
connection bracket to form a first pair of communica 
tion apertures and said one wall slab tie plate first aper 
ture being in communication with said aperture in said 
other first connection bracket surface to form a second 
pair of communicating apertures, said fastening means 
comprising first bolting means extending through said 
first pair of communicating apertures and securing said 
first floor slab tie plate to said first connection bracket 
one surface and second bolting means extending 
through said second pair of communicating apertures 
and securing said one wall slab tie plate to said first 
connection bracket other surface for fastening said first 
floor slab directly to said supporting one wall slab 
whereby at least said first floor slab and said wall slabs 
comprise a self-supporting building unit. 

11. A building unit in accordance with claim 10 
wherein said one wall slab tie plate means comprises an 
upstanding tie plate means protruding from said one 
wall slab top portion. 

12. A building unit in accordance with claim 11 fur 
ther comprising a third opposed upstanding substan 
tially planar concrete wall slab spaced apart from said 
one wall slab of said first pair, said third wall slab hav 
ing a top portion, an opposed bottom portion, a pair of 
opposed end portions, and a pair of opposed side por 
tions, said spaced apart third wall slab and said one wall 
slab being substantially parallel to each other and cre 
ating a second substantially uniform space therebe 
tween, said second space being adjacent said first space 
with said one wall slab comprising a common wall slab 
there between; a second substantially flat planar con 
crete floor slab spanning said second uniform space 
and being supported on said third wall slab and said 
common wall slab substantially normal thereto, at least 
one of said second floor slab end portions having a re 
cess therein, a tie plate means being embedded in said 
one second floor slab end portion recess, said second 
floor slab tie plate having an aperture therein, said 
common wall slab tie plate and said first and second 
floor slab tie plates being arranged with said common 
wall slab tie plate first aperture being substantially nor 
mal to said second floor slab tie plate aperture, and said 
second floor slab tie plate aperture being substantially 
coplanar with said first floor slab tie plate aperture; a 
second connection bracket means comprising a pair of 
substantially normal surface each of which has at least 
one aperture therein; said second floor slab tie plate ap 
erture being in communication with said aperture in 
one surface of said second connection bracket and said 
common wall slab tie plate first aperture being in com 
munication with said apertures in both said first and 
second connection bracket other surfaces; third bolting 
means extending through said second connection 
bracket one surface aperture and said second floor slab 
tie plate aperture and securing said second floor slab tie 
plate to said second connection bracket, said first and 
second floor slab one end portions being adjacent and 
said second bolting means extending through said com 
mon-wall-slab-first-and-second connection bracket 
other surface communicating apertures and securing 
said first and second connection bracket other surfaces 
and said common wall slab tie plate together for fasten 
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ing said first and second floor slabs directly to each 
other and to said common wall slab whereby said floor 
slabs and said wall slabs comprise a self-supporting 
building unit resistant to collapse of either floor slab. 

13. A building unit in accordance with claim 11 fur 
ther comprising a third upstanding substantially planar 
concrete wall slab having a top portion, an opposed 
bottom portion, a pair of opposed end portions, and a 
pair of opposed side portions, said third wall slab being 
in a substantially common plane with said one wall slab; 
said third wall slab being mounted above said one wall 
slab with said third wall slab bottom portion being adja 
cent said first wall slab top portion with said first floor 
slab comprising a common floor slab therebetween at 
said first floor slab one end portion, said third wall slab 
bottom portion having a tie plate means embedded 
therein, said third wall slab tie plate having first and 
second apertures therein; said one wall slab tie plate 
having a second aperture spaced from and above said 
first aperture in said one wall slab tie plate; a second 
connection bracket means comprising a pair of sub 
stantially normal surfaces each of which has at least 
one aperture therein; said third wall slab tie plate first 
aperture being in communication with said aperture in 
one surface of said second connection bracket and said 
one wall slab tie plate second aperture being in commu 
nication with said second aperture in said third wall 
slab tie plate and said aperture in said other surface of 
said second connection bracket; third bolting means 
extending through said second connection bracket one 
surface aperture and said third wall salb tie plate first 
aperture and securing said third wall slab tie plate to 
said second connection bracket and fourth bolting 
means extending through said second connection 
bracket other surface aperture and said one wall slab 
tie plate second aperture and said third wall slab tie 
plate second aperture and securing said third wall slab 
tie plate to said second connection bracket and to said 
one wall slab tie plate, whereby an applied load across 
said floor slab is transferrable between said floor slab 
and said one wall slab and said third wall slab. 

14. A building unit in accordance with claim 11 fur 
ther comprising a third upstanding substantially planar 
concrete wall slab having a top portion, an opposed 
bottom portion, a pair of opposed end portions, and a 
pair of opposed side portions, said third wall slab being 
in a substantially common plane with said one wall slab, 
said third wall slab being mounted above said one wall 
slab with said third wall slab bottom portion being adja 
cent said first wall slab top portion with said first floor. 
slab comprising a common floor slab therebetweeen at 
said first floor slab one end portion; said third wall slab 
bottom portion having a tie plate means embedded 
therein, said third wall slab tie plate having at least a 
pair of spaced apart substantially coplanar apertures 
therein; said one wall slab tie plate having a second ap 
erture spaced from and above said first aperture in said 
one wall slab tie plate; a second connection bracket 
comprising a pair of substantially normal surfaces each 
of which has at least one aperture therein; a third con 
nection bracket comprising a pair of substantially nor 
mal surfaces each of which has at least one aperture 
therein; one aperture of said third wall slab tie plate 
being in communication with said aperture in one sur 
face of said second connection bracket and another ap 
erture of said third wall slab tie plate being in commu 
nication with said aperture in one surface of said third 
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connection bracket, said second aperture in said one 
wall slab tie plate being in communication with said ap 
ertures in said other surfaces of said second and third 
connection brackets; third bolting means extending 
through said third wall slab tie plate one aperture and 
said second connection bracket one surface aperture 
and securing said third wall slab tie plate to said second 
connection bracket; fourth bolting means extending 
through said third wall slab tie plate other aperture and 
said third connection bracket one surface aperture and 
securing said third wall slab tie plate to said third con 
nection bracket; and fifth bolting means extending 
through said apertures in said other surface of said sec 
ond and third connection brackets and said one wall 
slab tie plate second aperture and securing said second 
and third connection brackets to said one wall slab tie 
plate, whereby an applied load across said floor slab is 
transferrable between said floor slab and said one wall 
slab and said third wall slab, 

15. A building unit in accordance with claim 11 fur 
ther comprising a second substantially flat planar con 
crete floor slab spanning said first uniform space be 
tween said wall slabs and being supported thereon, said 
second floor slab having a top portion, an opposed bot 
tom portion, a pair of opposed end portions, and a pair 
of opposed side portions; said first and second floor 
slabs being mounted on said wall slabs with one of said 
side portions of said first floor slab adjacent one of said 
side portions of said second floor slab; said first and 
second adjacent floor slab side portions each having a 
recess therein; said recesses being in communication 
with each other; each of said recesses having a tie plate 
embedded therein; said plates having at least a portion 
being in substantially the same plane and being sub 
stantially parallel to said respective floor slab top por 
tions, each of said plate portions having at least one ap 
erture therein; a substantially rigid connector plate 
means having at least a pair of spaced apart apertures 
therein, said connector plate extending between said 
adjacent floor slab side portion recesses and being 
mounted on said floor slab side portion plate portions 
with said side portion plate apertures and said connec 
tor plate apertures in communication with each other; 
and second fastening means including third and fourth 
bolting means extending respectively through each of 
said connector plate side portion plate aperture pairs 
for directly securing said adjacent floor slab side por 
tions together whereby a laterally applied load across 
said adjacent floor slabs is transferrable between said 
adjacent floor slabs. 

16. A building unit in accordance with claim 15 
wherein said one wall slab top portion has at least an 
other upstanding tie plate means protruding therefrom, 
said other wall slab tie plate means having an aperture 
therein; said second floor slab end portion having a re 
cess therein; a tie plate means being embedded in said 
second floor slab end portion recess; said second floor 
slab tie plate having an aperture therein, said second 
floor slab tie plate and said one wall slab other tie plate 
being arranged with said second floor slab tie plate ap 
erture and said one wall slab other tie plate aperture 
being substantially normal to each other; a second con 
nection bracket comprising a pair of substantially nor 
mal surfaces each of which has at least one aperture 
therein; said second floor slab tie plate aperture being 
in communication with said aperture in one surface of 
said second connection bracket and said one wall slab 
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other tie plate aperture being in communication with 
said aperture in said other second connection bracket 
surface; fifth bolting means extending through said 
second floor slab tie plate aperture and said aperture in 
said one surface of said second connection bracket and 
securing said second floor slab tie plate to said second 
connection bracket one surface; and sixth bolting 
means extending through said one wall slab other tie 
plate aperture and said aperture in said other surface 
of said second connection bracket and securing said 
one wall slab other tie plate to said second connection 
bracket other surface for fastening said second floor 
slab directly to said supporting one wall slab whereby 
at least said first and second floor slabs and said wall 
slabs comprise a self-supporting building unit. 

17. A building unit in accordance with claim 11 fur 
ther comprising a second pair of opposed upstanding 
spaced apart substantially planar concrete wall slabs, 
each having a top portion, an opposed bottom portion, 
a pair of opposed end portions, and a pair of opposed 
side portions, said second pair of spaced apart wall 
slabs being substantially parallel to each other and in 
substantially the same respective parallel planes as said 
first pair of wall slabs for creating a second substan 
tially uniform space therebetween; a second substan 
tially flat planar concrete floor slab spanning said sec 
ond uniform space between said second pair of wall 
slabs and being supported thereon substantially normal 
thereto, said second floor slab having a top portion, an 
opposed bottom portion, a pair of opposed end por 
tions, and a pair of opposed side portions, said first 
floor slab being mounted on said first pair of wall slabs 
and said second floor slab being mounted on said sec 
ond pair of wall slabs with one of said side portions of 
said first floor slab having at least a part thereof uni 
formly spaced from a corresponding part of said second 
floor slab; and a third concrete upstanding wall slab 
substantially normal to said first and second pairs of 
wall slabs and being common to at least one coplanar 
pair of wall slabs of said first and second pairs and hav 
ing a portion thereof extending therebetween, said 
third wall slab having a portion thereof extending be 
tween said first and second floor slab parts within said 
space therebetween; at least one of said floor slab side 
portion parts having a recess therein; said third wall 
slab having a top portion, an opposed bottom portion, 
a pair of opposed side portions, and a pair of opposed 
end portions; said third wall slab top portion having a 
tie plate protruding therefrom in communication with 
said floor slab side portion part recess, said third wall 
slab tie plate having a first aperture therein, said floor 
slab side portion part recess having a tie plate embed 
ded therein; said floor slab side portion tie plate having 
at least one aperture therein, said floor slab side por 
tion part tie plate aperture and said third wall slab tie 
plate first aperture being arranged with said apertures 
being substantially normal to each other; a second con 
nection bracket comprising a pair of substantially nor 
mal surfaces each of which has at least one aperture 
therein; said floor slab side portion part tie plate aper 
ture being in communication with said aperture in one 
surface of said second connection bracket to form a 
third pair of communicating apertures and said third 
wall slab tie plate first aperture being in communica 
tion with said aperture in said other second connection 
bracket surface to form a fourth pair of communicating 
apertures; third bolting means extending through said 
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third pair of communicating apertures and securing 
said floor slab side portion part tie plate to said second 
connection bracket one surface and fourth bolting 
means extending through said fourth pair of communi 
cating apertures and securing said third wall slab tie 
plate to said second connection bracket other surface 
for directly securing said one floor slab to said third 
wall slab whereby a laterally applied load across said 
floor slab is transferrable between said one floor slab 
and said third wall slab. 

18. A building unit in accordance with claim 17 fur 
ther comprising a fourth upstanding substantially pla 
nar concrete wall slab having a top portion, an opposed 
bottom portion, a pair of opposed end portions, and a 
pair of opposed side portions, said fourth wall slab 
being in a substantially common plane with said third 
wall slab, said fourth wall slab being mounted above 
said third wall slab with said fourth wall slab bottorn 
portion being adjacent said third wall slab top portion 
with said one floor slab comprising a common floor 
slab there between at said one floor slab side portion 
part; said fourth wall slab bottom portion having a tie 
plate means embedded therein, said fourth wall slab tie 
plate having first and second apertures therein; said 
third wall slab tie plate having a second aperture 
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spaced from and above said first aperture in said third 
wall slab tie plate; a third connection bracket means 
comprising a pair of substantially normal surfaces each 
of which has at least one aperture. therein; said fourth 
wall slab tie plate first aperture being in communica 
tion with said aperture in one surface of said third con 
nection bracket and said third wall slab tie plate second 
aperture being in communication with said second ap 
erture in said fourth wall slab tie plate and said aperture 
in said other surface of said third connection bracket; 
fifth bolting means extending through said third con 
nection bracket one surface aperture and said fourth 
wall slab tie plate first aperture and securing said fourth 
wall slab tie plate to said third connection bracket and 
sixth bolting means extending through said third con 
nection bracket other surface aperture and said third 
wall slab tie plate second aperture and said fourth wall 
slab tie plate second aperture and securing said fourth 
wall slab tie plate to said third connection bracket and 
to said third wall slab tie plate for fastening said third 
and fourth wall slabs directly together whereby said lat 
erally applied load across said floor slab is vertically 
transferrable between said one floor slab and said third 
and fourth wall slabs. 
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