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(57) ABSTRACT 

A plurality of elongated precast concrete beams or 
slabs are prestressed longitudinally and arranged in 
parallel relation to form a waffle-type floor structure. 
Each of the beams or slabs includes a plurality of 
longitudinally spaced and laterally extending integral 
walls through which reinforcing tubes define corre 
sponding openings. The openings in each beam or slab 
align with corresponding openings in each adjacent 
beam or slab, and a cable extends through each series 
of aligned openings. Each cable is post-tensioned and 
is then attached by cement mortar to the correspond 
ing tubes to provide a modular floor or roof structure 
which distributes loads generally uniform in all direc 
tions. In one embodiment, a series of T-shaped and/or 
L-shaped precast reinforced slab members may be po 
sitioned between each set of adjacent beams and are 
adapted to rest on bosses projecting outwardly from 
the opposing sides of the adjacent beams. The slab 
members have reinforcing tubes defining openings 
which align with the openings within the beams and 
which also receive the cables before they are ten 
sioned and cemented to the tubes. In another embodi 
ment, the slabs are supported by a framework of pre 
stressed elongated beams, and the ends of each beam 
are supported by precast head members mounted on 
the top of upright columns. The laterally extending 
post-tensioned cables are attached to loops projecting 
upwardly from the adjacent beams, and a layer of top 
ping concrete covers the loops and cables on each 
beam. 

4 Claims, 12 Drawing Figures 
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1. 

PREFABRICATED MODULAR FLOORING AND 
ROOFING SYSTEM 

BACKGROUND OF THE INVENTION 
in the construction of a concrete floor or roof for a 

building structure, it is common to use a plurality of 
elongated precast and prestressed concrete modules or 
beams which are positioned in side-by-side parallel re 
lation on a steel frame or support structure. This modu 
lar floor or roof assembly climinates the need for erect 
ing forms and pouring or casting a concrete floor at the 
building site. However, the weight of each of these con 
crete modules or beams is supported entirely by one set 
of opposite sides of the frame on which the end por 
tions of the beam rest. The same side of the frame must 
also support the load on each beam since the load dis 
tribution by each beam is only in one direction which is 
longitudinally of the beam. 
When it is desirable for the weight of a floor or roof 

structure and the load supported thereby, to be distrib 
uted substantially uniformly to the four sides of the 
frame structure, that is, a two-directional distribution 
of the load, it is common to erect a set of forms and to 
cast a concrete floor or roof which has both laterally 
and longitudinally extending reinforcing beams. When 
the forms are removed, the crossing beams form a waf 
fle-like appearance from the underneath side of the 
floor or roof. However, it has been found that the erect 
ing of the forms and the casting of a reinforced con 
crete floor having a waffle-like bottom surface, re 
quires substantially more time and labor than does the 
assembly of precast and prestressed concrete modular 
beams on the supporting frame of the building struc 
ture. 

SUMMARY OF THE INVENTION 

The present invention is directed to an improved pre 
fabricated modular flooring or roofing system and a 
method for producing the same. The flooring and roof 
ing system of the invention provides for a substantially 
uniform distribution of the weight of each floor or roof 
and the load supported thereby to the frame or walls 
extending around the periphery of the floor or roof. 
That is, the modular floor and roof system of the inven 
tion provides for a two-way or X-Y distribution of the 
load to the four walls bordering the floor or roof. As an 
other important feature, the roof and floor system of 
the invention eliminated the need for erecting forms 
and provides for a simplified and rapid construction of 
the floor or roof. 

In accordance with one of the illustrated embodi 
ments of the invention, a plurality of precast elongated 
concrete beams are positioned in parallel relation on an 
outer supporting frame structure. Each of the beams is 
reinforced by longitudinally extending reinforcing rods 
and/or prestressed cables which are connected by later 
ally extending reinforcement tubes. The reinforcing 
tubes extend laterally through corresponding longitudi 
nally spaced intermediate walls of each beam member, 
and the openings defined by the tube of each beam 
aligned with a corresponding opening within each adja 
cent beam. 
A steel cable extends through each series of aligned 

openings within the beams and are tensioned and ce 
mented to the corresponding reinforcing tubes to pro 
vide a floor or roof structure which is reinforced or pre 
stressed in the longitudinal direction of the beams and 

2 
is post-tensioned in a direction normal to the parallel 
beams. The sides of the precast modular beams are 
formed with outwardly projecting bosses for supporting 
intermediately spaced precast concrete slabs which are 
also reinforced by tubes defining openings for receiving 
the cables. 

In another embodiment, each precast floor slab has a 
waffle-type configuration, and a plurality of the slabs 
are supported in parallel adjacent relation by a frame 
formed of precast beams. The ends of the beams are 
supported by precast head members which mount on 
corresponding support columns, and the post-tension 
cables are connected to the corresponding beams by a 
topping layer of concrete poured onto the beams. 

15 Other features and advantages of the invention will be 
apparent from the following description, the accompa 
nying drawing and the appended claims. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a fragmentary perspective view of a com 
pleted concrete floor constructed in accordance with 
the present invention; 
FIG. 2 is a fragmentary bottom view of the floor 

shown in FIG. 1; 
FIG. 3 is a fragmentary perspective view of the floor 

shown in FIGS. 1 and 2 and with some of the compo 
nents or elements illustrated in exploded positions be 
fore assembly; 

FIG. 4 is a fragmentary perspective view of a rein 
forcing structure for one of the precast concrete beams 
shown in FIG. 3; 
FIG. 5 is a slightly enlarged fragmentary section 

taken generally on the line 5-5 of FIG. 3; 
FIG. 6 is a fragmentary section taken generally on the 

35 line 6-6 of FIG. 5: 
FIG. 7 is a slightly enlarged fragmentary section 

taken generally on the line 7-7 of FIG. 3; 
FIG. 8 is an enlarged fragmentary section of a portion 

of a precast modular element shown in FIG. 6; 
FIG. 9 is a fragmentary section of two adjacent 

beams constructed and assembled in accordance with 
another embodiment of the invention; 
FIG. 10 is a fragmentary perspective view of a floor 

system constructed in accordance with another em 
bodiment of the invention; 
FIG. 1 1 is an exploded perspective view of a portion 

of the system shown in FIG. 10; and 
FIG. 12 is an enlarged fragmentary vertical section of 

the floor system shown in FIG. 10. 
DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 

A floor structure or system 15 constructed in accor 
dance with the present invention, is shown in FIGS. 1 
and 2, and has the general appearance of a cast-in 
place concrete floor having a waffle-like bottom ap 
pearance as mentioned above. This floor structure is 
constructed by positioning a plurality of parallel spaced 
elongated modular slabs or beams 18 on a pre-erected 
frame structure (not shown) consisting of a series of 
vertical frame members or columns rigidly connected 
by horizontal frame members or cross-beams. Each of 
the slabs or beams 18 is prefabricated or precast from 
a concrete material and includes a pair of longitudi 
nally extending sidewalls 22 integrally connected by an 
upper or top wall 24 and a plurality of longitudinally 
spaced and laterally extending intermediate walls 26. 
These walls cooperate to define a plurality of longitudi 
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nally Spaced open bottom cavities 28 within each of the 
beams 18. 
As shown in FIGS. 3 and 5, each of the sidewalls 22 

of each beam 18 includes a series of longitudinally 
spaced and outwardly projecting bosses 31 which are 
cast as an integral part of the beam. The bosses 31 de 
fine a corresponding series of longitudinally spaced 
slots or grooves 32 between the ends of the bosses 31. 
Each boss 31 has a benerally triangular configuration 
and forms a longitudinally extending surface or seat 33 
along the top of each boss. That is, the outer surface of 
each boss 31 tapers inwardly toward the bottom of the 
beam 18, and the inner surface of each groove 32 ta 
pers inwardly toward the top surface of the beam 18. 
The inner surfaces of the sidewalls 22 and the inter 

mediate walls 26 also taper outwardly towards the top 
wall 2-4 of the beam 8 so that the cavities 28 each have 
a truncated pyramid configuration. These tapered wall 
Surfaces provide for convenient removal of each beam 
18 from its corresponding mold after the concrete has 
Set. As shown in FIG. S., a tube section 36 extends 
through each of the internediate walls 26 of each beam 
18 and is positioned within the mold prior to casting the 
beam 18 to provide for extending electrical and fluid 
lines within the floor structure after it is assembled. 
Preferably tube sections 36 are formed from steel tub 
ing. 
Referring to FIGS. 3 and 4, each of the beams 18 is 

reinforced by a steel reinforcing structure 38 (FIG. 4) 
which includes a series of longitudinally extending par 
allel reinforcing rods 39 rigidly connected by spot 
welds to a plurality of sets of vertical reinforcing rods 
-41 and a plurality of longitudinally spaced sets of later 
ally extending upper and lower Steel reinforcing tubes 
42. Each of the tubes 42 has a square cross-sectional 
configuration and defines a correspondingly shaped 
passage or opening 44 extending through the tube. As 
shown in FIG. 5, each set of upper and lower tubes 42 
extends laterally through the corresponding intermedi 
ate wall 26 of the beam 18, and the ends of the passages 
or openings 4-4 open into the corresponding grooves 32 
defined between the ends of the outwardly projecting 
bosses 31 on each beam l8. 
As shown in FIGS. 3 and 6, a series of modular ele 

ments or slab members 46 and 48 are positioned be 
tween each pair of adjacent beams 18 and are precast 
of a reinforced concrete material either in the same 
manner as the beams 18 or in a continuous manner 
with insert dividers forming the ends of each of a slab 
member. Each of the slab members 46 includes an 
upper or top wall 51 which is integrally formed with a 
center vertical wall 52 to define a generally T-shaped 
cross-sectional configuration. Each of the slab mem 
bers 48 includes a top wall 54 and one sidewall 56 to 
define a generally inverted L-shaped configuration. 
The slab members 46 and 48 are each reinforced by a 
steel reinforcing structure which includes a corre 
sponding set of upper and lower steel reinforcing tubes 
42 defining corresponding passages or openings 44 ex 
tending longitudinally through the slab member. 
The slab elements or members 46 and 48 are posi 

tioned between each pair of adjacent beams 18 so that 
the ends of the upper walls 51 and 54 of the slab mem 
bers rest upon the corresponding seats 33 defined by 
the bosses 31 on the beams 18. The ends of the vertical 
walls 52 and 56 interfit into the corresponding grooves 
32 defined between the bosses 31, and the upper flat 
surfaces of the slab members are flush with the upper 
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4 
flat surfaces of the beam 18. After the slab members 46 
and 48 are assembled in this manner, the openings 44 
defined by the reinforcing tubes 42 within the slab 
members 6 and 8 align with the corresponding open 
ings - defined by the laterally extending reinforcing 
tubes 42 within the beams 18 so that the upper and 
lower sets of aligned openings extend across the entire 
width of the floor structure. As shown in FIG. 6, the 
vertical walls S2 and S6 of the slab members 46 and 48 
respectively, cooperate with the side walls 22 of the ad 
jacent beams 18 to define corresponding cavities 28. In 
addition each wall 52 and 56 is provided with a tube 
section 36 to provide for conveniently extending elec 
trical and fluid lines within the floor structure. 
After the precast beams 18 and slab members 46 and 

48 are assembled on the support frame structure (not 
shown), an elongated reinforcing member or steel 
cable 60 (FIG. 8) is extended through at least each se 
ries of the lower aligned openings 4-4 within the beams 
18 and the slab members 46 and 48. Preferably, the 
leading end of each cable 60 is provided with a slip-on 
plastic fitting (not shown) having a pointed end surface 
which simplifies threading or pushing each cable 60 
through the aligned series of openings ... If a portion 
of the assembled floor structure is supported in a canti 
levered manner, cables 60 are also extended through 
the upper set of openings 4-4 within the beams and slab 
members to provide for the change in bending mo 
ments resulting from the cantilevered portion. 
Clamps (not shown) are secured to the end portions 

of each cable 60 projecting outwardly from the oppo 
site sides of the floor structure, and the cables are ten 
sioned by hydraulic jacks. The reinforcing tubes defin 
ing the openings 44 are then pumped full or filled with 
a grout or cement mixture 62 which is allowed to set 
and cure for bonding or securing each of the cables 62 
to the corresponding set of aligned reinforcing tubes. 
After this tensioning operation with the cables 60, and 
the setting of the cement mixture 62, the entire floor 
structure is reinforced or post-tensioned in a laterally 
extending direction to provide for a two-way distribu 
tion of the weight of the floor structure and the load 
supported by the floor structure to the supporting 
frame structure extending adjacent the four sides of the 
floor. 

Referring to FIG. 9 which shows a modification of a 
floor or roof structure constructed in accordance with 
the invention, a series of elongated beam members 68 
are precast or prefabricated in a manner substantially 
the same as the beams 18 and with reinforcing struc 
ture 38 such as shown in FIG. 4. However, instead of 
being placed in parallel spaced relation as shown in 
FIG. 3 for receiving the intermediate slab members 46 
and 48, the beams 68 are positioned in parallel continu 
ous relation so that the slab members 46 and 48 are 
eliminated. Each of the beams 68 includes longitudi 
nally extending opposite side walls 69 and 72 which are 
integrally connected by an upper wall 74 and a series of 
longitudinally spaced and laterally extending interme 
diate walls 76. The side walls 69 and 72, the top wall 74 
and the intermediate walls 76 of each beam 68 cooper 
ate to define a corresponding series of longitudinally 
spaced open bottom cavities 78 each having a generally 
truncated pyramid configuration similar to the configu 
ration of the cavities 28 within the beams 18. 
The sidewall 72 of each of the beams 68 includes an 

outwardly projecting integral bottom lip or flange por 
tion 79 which forms a seat for receiving the bottom of 
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the somewhat shorter sidewall 69 of the adjacent beam 
68 (FIG. 9). The laterally extending reinforcing tubes 
42 within each of the beams 68 align with the corre 
sponding tubes 42 within each adjacent beam 68 so 
that each series of correspondingly aligned openings 4-4 
are adapted to receive a reinforcing cable 60 in the 
Same manner as described above in connection with 
the beams 18. Each laterally extending reinforcing 
cable 60 is tensioned and cemented or secured to the 
corresponding reinforcing tubes 42 to provide a floor 
structure which is reinforced longitudinally and later 
ally post-tensioned in the same manner as the floor 
structure shown in FIGS. 3 - 7. 

Referring to FIGS. 10 - 12 which show another mod 
ular form of roof or floor system constructed in accor 
dance with the invention, a set of precast concrete pan 
els or slabs 90 each have a rectangular configuration 
and are arranged in side-by-side relation to form a com 
plete rectangular bay. Each of the slabs 90, which by 
itself is not a complete flooring slab and it is only a part 
or segment of it, includes a plurality of longitudinally 
extending walls 90 which are integrally connected by 
laterally extending walls 94 and a top wall 96 to define 
a plurality of rows of downwardly facing cavities each 
having a Square or rectangular configuration to form a 
waffle-type construction. Each of the walls 92 and 94 
have a tapered configuration as shown in FIG. 12, and 
elongated prestressed rods or cables 99 (FIG. 12) ex 
tend longitudinally of the slabs 90 through the lower 
portion of each longitudinally extending wall 92. A se 
ries of longitudinally spaced tubes 101 extend laterally 
through the walls 94 and are secured to the prestressed 
or reinforcing members 99, for example, by spot welds. 
The tubes 101 within the end slabs 90 of each set, have 
end portions which curve upwardly adjacent the outer 
side walls 92 of the slabs, and the ends of each tube 101 
terminate within corresponding cavities 103 formed 
within the outer longitudinal walls 92. 
The opposite ends of each precast concrete slab 90 

are supported by corresponding elongated precast con 
crete beams 105 each of which includes outwardly pro 
jecting and longitudinally extending flange portions 
106 adjacent the bottom of each beam. The outer lon 
gitudinal edges of the end slabs 90 within each bay, are 
Supported by corresponding elongated precast con 
crete beams 110 each of which also includes longitudi 
nally extending bottom flange portions 111. Each of 
the beams 105 and 110 is prestressed by longitudinally 
extending members 112 in the form of prestressed rods 
or cables which are located within the upper and lower 
portions of the beam. The precast concrete beams 110 
include a series of longitudinally spaced inverted U 
shaped loop members 114 each of which has a lower 
portion embedded in the concrete beam 110. 
Each of the precast and prestressed beams 105 and 

110 has sloping end surfaces 117 (FIG. 11) and a re 
cessed bottom end surface 118 for the flange portions 
106 and 111. A pair of loop members 121 (FIG. 11) 
similar to the loop members 114, are embedded within 
each end portion of each beam 105 and 110 and 
project outwardly from the sloping end surface 117. 
The end portions of each beam 105 and 110 are sup 
ported by various combinations of precast concrete 
head support members 124, 126 and 128 each of which 
is constructed with four uniformly spaced vertical holes 
131 (FIG. 1 l) within its center portion. As apparent 
from FIG. 10, the head support member 124 has a gen 
erally T-shaped configuration, and the head support 
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6 
member 126 has an X-shaped configuration while the 
head support member 128 has an L-shaped configura 
tion. 

Each of the head support members includes a lower 
or bottom peripheral flange portion 134 which aligns 
with the flange portions 106 and 11 1 of the beams 105 
and 110 and also abuts the adjacent recessed end sur 
face 118 of the adjacent beams. Each of the head sup 
port members is mounted on a vertical precast con 
crete support post or column 140 which is reinforced 
by a set of vertical reinforcing rods 1-42. The upper end 
portions of the reinforcing rods 142 project through the 
corresponding holes 131 within the corresponding 
head member and are also adapted to project above the 
head member into corresponding holes formed within 
the lower end portion of each column 140 mounted on 
top of the head member for supporting the next floor 
thereabove. 
The head support members 12-4, 126 and 128 include 

a plurality of outwardly projecting block-like portions 
148 each of which has embedded therein a U-shaped 
loop member 151 spaced above an L-shaped hook 
member 152. The outer end surface 153 of each por 
tion 148 slopes on an angle which conforms to the 
angle of the outer end surface 1 17 of the adjacent beam 
105 or 10. 
The construction or erection of the floor or roof sys 

tem shown in FIGS. 10-12, is commenced by position 
ing the posts or columns 1-40 on the base foundation or 
footer for the building. The precast head support mem 
bers 124, 126 and 128 are mounted on the upper end 
surfaces of the columns 1-40 with the column reinforc 
ing rods 1-42 extending through the corresponding 
holes 131 within the head support members. The pre 
cast and prestressed beams 105 and 110 are then 
placed in position with the lower loop member 121 at 
each end of each beam hooked onto the corresponding 
hook member 152 of the adjacent head support mem 
ber. The upper loop member 121 overlaps the adjacent 
loop member 151, and a short rod segment (not 
shown) is inserted between the overlapping loop mem 
bers to form a positive connection. 
The precast concrete panels or slabs 90 are then 

placed in position with the ends of each slab resting on 
the underlying flange portions 106 of the beams 105. 
After a bay is completed with a series of adjacent slabs 
90, a series of post-tension cables 160 are fed through 
the laterally aligned tubes 101 within each set of slabs 
90, and the cables are directed through or connected to 
the corresponding loop members 14 projecting up 
wardly from the beams 110 of each bay. The cables 160 
are then tensioned, and a cement grout is pumped into 
the tubes 101 to form a bond between the cables 160 
and the corresponding tubes 101 within each precast 
slab 90. 
As apparent in FIG. 10, the upper surface of the head 

support members 124, 126 and 128 are substantially 
flush with or slightly above the top surfaces of the slabs 
90, and the top surfaces of the beams 105 and 110 ex 
tend below the top surfaces of the slabs 90 about 2 
inches. After the cables 160 are post-tensioned, a top 
ping layer 162 of concrete is poured over the top of 
each beam 105 and 110. The topping concrete is also 
inserted into the mating cavities 103 of the adjacent 
slabs 90 and into the joints formed between the ends of 
each slab 90 and the adjacent support beams 105. The 
topping concrete layer 162 covering the beams 110 is 
efective to cover the post-tensioned cables 160 and the 
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loop members 11-4 to form a bond between the cables 
160 and the beams 1 10. Thus it is apparent that after a 
floor or roof is formed by the modular elements of the 
invention, the entire roof or floor structure acts as a 
monolithic continuous floor or roof structure which is 
prestressed in one direction and post-tensioned in the 
other direction. Thus the structure provides for a two 
way or X-Y distribution of the entire weight of the floor 
structure and the load supported by the floor structure 
so that the entire load is uniformly supported by the 
beams 105 and 10. 
From the drawing and the above description, it is ap 

parent that a floor or roof system constructed in accor 
dance with the present invention, provides desirable 
features and advantages. The series of longitudinally 
spaced and laterally extending tubes within each of the 
precast reinforced beams 18 or 68 or slabs 90, provide 
for extending elongated reinforcing members or cables 
60 or 160 laterally through the entire floor or roof 
structure. As a result, the longitudinally prestressed 
beams or slabs are reinforced or post-tensioned as a 
unit in a lateral direction by simply securing each ten 
Sioned cable 60 to each beam or slab with a cement or 
other bonding material which is pumped into the tube 
around the cable 60. Thus the weight of the floor or 
roof structure and the load supported by the structure 
is uniformly distributed both longitudinally of the 
beans and laterally across the beams, or in a two-way 
or X-Y direction so that the load of the floor or roof 
structure is uniformly supported by all of the bordering 
frame walls or columns of the building structure. 
Furthermore, the prefabricated roof and flooring 

structure is adapted to be erected or assembled without 
the use of forms on site and thus results in more eco 
nomical building construction. The use of the slab 
members 46 and 48 are particularly suited for con 
structing a floor or roof which has a lateral dimension 
different from even multiples of the width of each beam 
18. That is, the length of the slab members 46 and 48 
may be easily and conveniently changed to permit the 
floor structure shown in FIG. 3 to be used in a building 
structure of up to approximately 22 feet in length and 
width. On the other hand, if the building structure is de 
signed to use of the flooring or roofing system of the in 
vention, the beams 68 can be used in adjacent relation 
as shown in FIG. 9 without the use of the intermediate 
slab members 46 and 48. However, whichever modifi 
cation is used, the spacing of the vertical walls which 
define the cavities 28 or 78 will remain uniform so that 
the load is uniformly distributed by the walls. 
The embodiment shown in FIGS. 10 - 12 provides 

the additional feature of minimizing the time and cost 
of constructing or erecting a floor or roof structure by 
forming one or more bays each having a series of slabs 
90 and a supporting framework formed by the beams 
105 and 110 and the head members 124, 26 and 128. 
The set of slabs 90 within each bay are placed between 
the beams, and the casting of topping concrete 162 to 
embrace projecting reinforcing elements between the 
slabs and beams, provides for a monolithic continuous 
twoway roofing system. It is also apparent that the roof 
ing system shown in FIGS. 1 - 8 is adapted for use with 
the frame system shown in FIGS. 10 - 12. 
While the forms of floor structure herein described 

constitute preferred embodiments of the invention, it is 
to be understood that the invention is not limited to 
these precise forms of floor structure, and that changes 
may be made therein without departing from the scope 
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8 
and spirit of the invention. For example, it is apparent 
that the reinforcing rods 39 within each beam 18 or 68 
may be replaced by pre-tensioned cables So that the 
beam is prestressed, or that the tubes 42 may be round 
instead of square or rectangular. It is also apparent that 
each of the beams 18 or 38 may have a relative width 
greater than that illustrated in the drawing and may in 
clude one or more longitudinally extending integral 
walls intermediate the side walls 20 or 69 and 72 and 
which cooperate with the intermediate walls 26 or 76 
to define multiple laterally spaced row's of longitudi 
nally spaced cavities 28 or 78. The slabs 90 shown in 
FIGS. 10 - 12 illustrate this construction. 
The invention having thus been described, the fol 

lowing is claimed: 
1. In a prefabricated modular flooring system for a 

building structure, including a first set of parallel 
spaced elongated precast concrete beams disposed per 
pendicular to a second set of parallel spaced elongated 
precast concrete beams and cooperating to form a 
frame defining a bay, means for supporting the adja 
cent ends of said beams at the corners of said frame, a 
plurality of rectangular precast concrete floor slabs dis 
posed in parallel horizontal relation within said frame 
and having opposite end portions mounted on Said 
firrst set of beams for supporting one portion of the 
floor load by said first set of beams, each of said floor 
slabs including a plurality of laterally spaced longitudi 
nally extending walls projecting downwardly from an 
integrally connecting substantially flat horizontal upper 
wall, each of said floor slabs further including a plural 
ity of longitudinally spaced and laterally extending 
transverse walls projecting downwardly from said 
upper wall and integrally connecting said upper and 
longitudinally extending walls to define a plurality of 
longitudinally and laterally spaced downwardly facing 
cavities providing the bottom of said floor slab with a 
waffle-type configuration, and a set of elongated rein 
forcing members extending longitudinally within each 
said floor slab through said longitudinally extending 
walls, the improvement comprising a set of longitudi 
nally spaced tubes extending substantially horizontally 
through said transverse walls of each said floor slab, 
said tubes within one said floor slab being in substantial 
horizontal alignment with the corresponding said tubes 
within each horizontally adjacent said floor slab, and 
elongated flexible post-tension cable extending contin 
uously through each set of horizontally aligned said 
tubes within said floor slabs, and means for securing 
said cables to said second set of beams and said floor 
slabs after said cables are tensioned to provide for sup 
porting another portion of the floor load by said second 
sets of beams and thereby produce a two-way distribu 
tion of the floor load to both said first and second sets 
of beams. 

2. A modular flooring system as defined in claim 1 
including a series of longitudinally disposed slab mem 
bers positioned between adjacent said slabs, and each 
said slab member has a generally T-shaped cross-sec 
tional configuration in a direction parallel to said elon 
gated slabs. 

3. A modular flooring system as defined in claim 1 
wherein said second set of said beams each have out 
wardly projecting and longitudinally extending bottom 
flanges and a top surface disposed below the top sur 
faces of said slabs, said cables extend adjacent the top 
surfaces of said second set of beams, and means includ 
ing a layer of concrete on the top surface of said second 
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set of beams for securing said cables to said second set 
of beams. 

4. In a method of constructing a prefabricated modu 
lar flooring system for a building structure, including 
the steps of positioning a first set of parallel spaced 
elongated precast concrete beams perpendicular to a 
second set of parallel spaced elongated precast con 
crete beams to form a horizontal frame defining a bay, 
supporting the adjacent ends of said beams at the cor 
ners of said frame, positioning a plurality of rectangular 
precast concrete floor slabs in parallel horizontal rela 
tion within said frame with opposite end portions of 
said slabs mounted on said first set of beams for Sup 
porting a portion of the floor load by said first set of 
beams, forming each of said floor slabs with a plurality 
of laterally spaced longitudinally extending walls pro 
jecting downwardly from an integrally connecting sub 
stantially flat horizontal upper wall, forming each of 
said floor slabs with a plurality of longitudinally spaced 
and laterally extending transverse walls projecting 
downwardly from said upper wall and integrally con 
necting said upper and longitudinally extending walls to 
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10 
define a plurality of longitudinally and laterally spaced 
downwardly facing cavities providing the bottom of 
said floor slab with a waffle-type configuration, and ex 
tending a set of elongated reinforcing members longitu 
dinally within each said floor slab through said longitu 
dinally extending walls, the improvement comprising 
the steps of extending a set of longitudinally spaced 
tubes substantially horizontally through said transverse 
walls of each said floor slab, locating said tubes within 
each floor slab in substantial horizontal alignment with 
the corresponding said tubes within each horizontally 
adjacent said floor slab, extending an elongated flexible 
post-tension cable continuously through each set of 
horizontally aligned said tubes within said floor slabs. 
and securing said cables to said second set of beams 
and said floor slabs after said cables are tensioned to 
provide for supporting another portion of the floor load 
by said second sets of beams and thereby produce a 
two-way distribution of the floor load to both said first 
and second sets of beams. 
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