1 PRECAST COMPOSITE STRUCTURAL FLOOR SYSTEM BACKGROUND 1. Field of the Invention
The present invention relates to precast composite floor systems. 10 2. Related Technology
Precast conaxgtemonssadction is often used for commercial and industrial gitdingsoagswell as some
larger residential buildings such as apartment complexes. Precast construction has several
advantages, such as more rapid erection of a building, 15 good quality control, and allowing a majority
of the building structural members to be precast. Conventional precast structures, however, suffer from
several disadvantages, such as being heavy and requiring complex connections between precast
members arid to the rest of RREGAHIFIIHDORIEE CUREKINBrekastQNYI8 Yed Bt double tee panels
are used for constructing 20 floors. The precast single and double tees are typically eight feet wide
and often between 25 and 40 feet long or longer. The single tee sections typically have a deck surface
about 1.5 to 2 inches thick and a beam portion B&ek&R§HOWh from the decic surface along the
longitudinal centgr of thedg gt thheRealbis usually about 8 inches thick and about 24 inches tall
25Double tee panels usually have a deck surface which is about 2 inches thick and have two beams
extending down from the a@ER il BT Sltes AR tRATBa fe OSp &FEihing down the length of
the panel, and are about 6 inches thick and 24 inches tall. Often, after the single and double tee
panels are instal#ed, abgglt %egrlse'i_:?l%rgiaosa of concrete is placed on top of the panels. 30Single and
double tee panelS can be ﬁeavy. eavy"ﬁoor panels can require

Precast concrete construction is often used for commercial and industrial

buildings, as well as some larger residential buildings such as apartment complexes.
Precast construction has several advantages, such as more rapid erection of a building,

15 good quality control, and allowing a majority of the building structural members to be
precast. Conventional precast structures, however, suffer from several disadvantages,
such as being heavy and requiring complex connections between precast members
and to the rest of the building structure.

Currently, precast single tee and double tee panels are used for constructing

20 floors. The precast single and double tees are typically eight feet wide and often
between 25 and 40 feet long or longer. The single tee sections typically have a deck
surface about 1.5 to 2 inches thick and a beam portion extending down from the deck
surface along the longitudinal center of the deck. The beam is usually about 8 inches
thick and about 24 inches tall.

25 Double tee panels usually have a deck surface which is about 2 inches thick
and have two beams extending down from the deck. The beams are placed about four
feet apart running down the length of the panel, and are about 6 inches thick and 24
inches tall. Often, after the single and double tee panels are installed, about 2 or 3
inches of concrete is placed on top of the panels.

30 Single and double tee panels can be heavy. Heavy floor panels can require
heavier columns and beams (i.e., columns and beams with increased strength and
structural integral) to support the floor panels and so on, increasing the weight of
nearly every structural part of the building structure. Heavier structural elements often
use more materials and are thus more expensive, require increased lateral and vertical

35 support, and may limit the height of the building for a particular soil load bearing

capacity.



heavier columns and beams (i.e., columns and beams with increased strength and structural integral)
to support the floor panels and so on, increasing the weight of nearly every structural part of the
building struetoreoiitesmier structural elements often use more materials andiavsAlwsansie expensive,
require increased lateral and vertical 35support, and may limit the height of the building for a particular
soil load bearing capacity. SUMMARY OF THE INVENTION In at least one example, a composite
floor panel includes a frame assembly 10 having a bage plate, a plurality of first lateral supports
secured to the base plate, and a plurality of second lateral supports secured to the base plate. The first
lateral suppérts lie in a first plane and the second lateral supports lie in a second plane. The first plane
and the second plane each intersect the base plate and the first plane is disposed at an angle relative
to the second plane. The composite floor panel also includes a concrete 15 portion coupled to and
supported by the first lateral supports and the second lateral supports. In at least one example; a

composite floor panel includes a framesaagembly ioelqdiRgaVEISEI@plurality of first supports each

having an upper end a?d a Ilow r end. The lower end of the first suPPoTts is cogg)led to th% base. The
: B a1i east one example & con}posne loar panch Inc udﬁesna me assempbly
composite floor 20 panel also includes a plurality orf sécond supports each having an upper'end and a

lower end. The loavérentissofiihe. sepbndisupforts lare douptedttothe dbiseha leoncrete pattion
includes a slab poriian Naving, ALPRSHUIBE R & USH PEAM RO TR SXtengingaway Jram, g 4ep surface

of the slab portion_ and a second beam portion extending away from the top surface of the slab

portion and beinBespacBtsiapaie feshiles eprenel nsteabiwrperidic. THewopareRgs dheHE sirglsepports are

coupled to the figg{dhgamRordiananchtheinpes: endsf hasecond aecasRied dnthesacend beam
portion. A method of formiqn,a a composite panel can include securin% a plurality of supports to a

base plate, posifiBRih GRS FEepL AlaR th LS TR esItE g YRR UyHedete FRBEERE form to
form a congeete periian cdiigedancisdespestinnd neluble siatsiabrpostippoyvitiaml ldrgibcant latwidth, a first
beam portion, and a second beam portion spaced apart from each other relative to the width of the
slab portion, whérER E&ch of the first beam portion and the second beam portion extend along at least
a portion of the length & thel slstbopertiomaitd awayireite ditop surthcacbfdtre slabB5peetidny

including a base, a plurality of first supports each having an upper end and a lower

end. The lower end of the first supports is coupled to the base. The composite floor

20 panel also includes a plurality of second supports each having an upper end and a

lower end. The lower ends of the second supports are coupled to the base. A

concrete portion includes a slab portion having a top surface, a first beam portion

extending away from the top surface of the slab portion, and a second beam portion

extending away from the top surface of the slab portion and being spaced apart from

25  the first beam portion. The upper ends of the first supports are coupled to the first

beam portion and the upper ends of the second are coupled to the 'second beam
portion.

A method of forming a composite panel can include securing a plurality of

supports to a base plate, positioning a form with respect to the supports, and pouring

30 concrete into the form to form a concrete portion. The concrete portion includes a

slab portion with a length and a width, a first beam portion, and a second beam

portion spaced apart from each other relative to the width of the slab portion, wherein

each of the first beam portion and the second beam portion extend along at least a

portion of the length of the slab portion and away from a top surface of the slab

35 portion.



WO 2011/059447Partf S2009/064451 5In at least one example, a precast structural floor system
includes a plurality of girders and a plurality of composite floor panels. Each composite floor panel
includes a cqpgraie pestipn and a frame assembly. The concrete portion inglydes, g sangigte slab
having a length and a width, a first beam portion and a second beam portion extending from a top
surface of the concrete slab. The first beam portion and the 10 second beam portion can be spaced
apart from each other relative to the width of the concregte slab. Each of the first and second beam
portion can extend along at least a portion of the length of the concrete slab. The frame assembly
includes a base plate anghatdgasinent:sunpoitassemblydneluding fystesuprarisexianding between
the first beam portign and thelbﬁagz.eéplate and second Slé{)[l)or%g egtending between the sefcé?nd 15beam
portion and the BASS 514 @ PTG SLEAMRRSS IEUimRE o MFEFIaR S Le etior B dBREESEs in a
simplified form thatare durthetioe sadbe d betowsintbiy DétailednDescriptiam. ihhisdSummeakyds not
intended to identjfy, key features or essential charagteristics of the claimed subject matter, nor is it
intended o b USl 28 BEa e e Sa B D e S e
DESCRIPTION GReTHEDRAWING Surfacy aidhe epnpistinalents dheherprésamt maviegitiendatkeshown
and describgd ingeferenceio heAURPsLas uavings MRTeIR: SRfelGeldiscaPaisRagtiveigw of an

exemplary embodiment of a composite panei FIG. 2 is a perspective view of an exemplary
embodiment of aceg%sﬁgé)p%p of the first and second beam portion can extend along at least a

portion of the length of the concrete slab. The frame assembly includes a base plate

and at least one support assembly including first supports extending between the first

beam portion and the base plate and second supports extending between the second
15 beam portion and the base plate.

This Summary is provided to introduce a selection of concepts in a simplified
form that are further described below in the Detailed Description. This Summary is
not intended to identify key features or essential characteristics of the claimed subject
matter, nor is it intended to be used as an aid in determining the scope of the claimed

20 subject matter.

BRIEF DESCRIPTION OF THE DRAWINGS
Various embodiments of the present invention are shown and described in
reference to the numbered drawings wherein:
25 FIG. 1 is a perspective view of an exemplary embodiment of a composite
panel;
FIG. 2 1s a perspective view of an exemplary embodiment of a composite
panel;
FIG. 3 1s a cross-sectional view of an exemplary embodiment of the composite
30 panel of FIG. 1;
FIG. 4 1s a cross-sectional view of an exemplary embodiment of a panel beam
with attached vertical L-shaped rebar;
FIG. 5 is a side elevation view of an exemplary embodiment of a composite
panel; |
35 FIG. 6 is a cross-sectional side elevation view of an exemplary embodiment of

a composite panel;



FIG. 3 is a cross-sectional view of an exemplary embodiment of the composite 30panel of FIG. 1;
FIG. 4 is a cross-sectional view of an exemplary embodiment of a panel beam with attached vertical
L-shaped reB4t 2183845 a side elevation view of an exemplary embodimBRT8FaeEMHBite pa el 4
FIG. 7 is a partial cross-sectional side elevation view of an exemplary embodiment of a composite
panel; FIG 8 is a cross-sectional plan view of an exemplary embodiment of a composite panel at
mid-slab level; FIG 9 is a perspective view of &h exemplary embodiment of a typical panel

10end embedded Wel%géat%; . FIG 10Lis a perspective yiewlof an exem Iariy embodin;ent of a
typical paneﬁ edge embedded Wetd Qﬂ‘&{%, FI&STE féogaérgédse-s%gﬁ%ﬁﬁ%lf VIV of aﬁréféir@r{ﬁ? W
embodiment of arcbedposite panehdbiiGaRis a plan view of an exemplary embodiment of a

composite girder; FIG. 8 is a cross-sectional plan view of an exemplary embodiment of a
composite panel at mid-slab level,
FIG. 9 is a perspective view of an exemplary embodiment of a typical panel
10 end embedded weld plate;
FIG. 10 is a perspective view of an exemplary embodiment of a typical panel
edge embedded weld plate;
FIG. 11 is a cross-sectional view of an exemplary embodiment of a composite
panel;
15 FIG. 12 is a plan view of an exemplary embodiment of a composite girder;
FIG. 13 1s a side elevation view of an exemplary embodiment of a composite
girder;
FIG. 14 is a cross-sectional side elevation view of an exemplary embodiment
of a composite girder;
20 FIG. 15 is a perspective view of an exemplary embodiment of a girder
embedded weld plate;
FIG. 16 is a bottom view of exemplary embodiment of three panels connected
to a girder at each end;

FIG. 17 is a cross-sectional view through a panel to panel connection at the

el
(9}

slab edge weld plates;

FIG. 18 is a bottom view of an exemplary embodiment of a panel to panel
connection at the slab edge weld plates;

FIG. 19 is a cross-sectional view of an exemplary embodiment of a panel to
girder connection plate at the centerline of the longitudinal axis of the panel,

30 FIG. 20 is a cross-sectional view of an exemplary embodiment of a panel to
girder connection plate, with panels on both sides of the girder, at the centerline of the
longitudinal axis of the panels;

FIG. 21 is a cross-sectional perspective view of an exemplary embodiment of
a composite panel;
35 FIG. 22 is a cross sectional view of an exemplary embodiment of a composite

panel in the casting form;



FIG 13 is a side

bottom view of e

elevation view of an exemplary embodiment of a composite girder; FIG. 14 is a
cross-sectional side elevation view of an exemplary embodiment of a composite girder; 20FIG. 15 is a

perspective wigywefiaraxemplary embodiment of a girder embedded weld glgigs1000/h¢a516 IS @

xemplary embodiment of three panels connected to a girder at each end;

is a cross-sectional view through a panel to panel connection at the slab edge weld plates;
is a bottom view of an exemplary embodiment of a panel to panel connection at the slab edge weld

plates; FIG. 19 is a cross-sectional view of an exemplary embodiment of a panel to girder

FIG. 17
FIG. 18

connection plate at the EEhtesliines ef the dangitadinal axisoéthepanednd0 Fitenl0fis eoatpssitsectional
Q!g&greir?}gggigﬁntpf a panel to girder connection plate, with panels on both sides of
center t

view of an exem
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perspective view of an Ekenddiars enhbtdimelat ofcavconapasiteplnek BBFRGRRAS aacorogssgectional
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Blﬂlg{sembodiment of a composite panel in the casting form;

FIG. 24B illustrates a cross sectional view of the composite panel of FIG. 24A
taken along section 24B-24B of FIG. 24 A,

FIG. 24C illustrates a cross sectional view of the composite panel of FIG. 24A
taken along section 24C-24C of F1G. 24A;

FIG. 25A illustrates a top plan view of an exemplary embodiment of a pre-cast
structural floor system;

FIG. 25B illustrates a cross sectional view of the pre-cast structural floor
system taken along section 25B-25B of FIG. 25A,;, and

FIG. 26 illustrates an alternative embodiment of a composite panel.

It will be appreciated that the drawings are illustrative and not limiting of the
scope of the invention which is defined by the appended claims. The embodiments
shown accomplish various aspects and objects of the invention. It is appreciated that it
is not possible to clearly show each element and aspect of the invention in a single
figure, and as such, multiple figures are presented to separately illustrate the various
details of the invention in greater clarity. Similarly, not every embodiment need

accomplish all advantages of the present invention.

DETAILED DESCRIPTION

The invention and accompanying drawings will now be discussed in reference
to the numerals provided therein so as to enable one skilled in the art to practice the
present invention. The drawings and descriptions are exemplary of various aspects of
the invention and are not intended to narrow the scope of the appended claims.

The present system has several advantages over conventional concrete double
tee systems. The biggest advantage 1s the reduced weight. A conventional concrete
double tee system with similar spans and loading conditions would weigh
approximately 100% more per square foot than the present invention. Other structural
members such as concrete girders and concrete columns that are used with double tee

systems are also much heavier than columns used with the present invention.



5 FIG. 23 is a cross sectional view of an exemplary embodiment of a composite girder in the
casting form; FIG. 24A is a bottom plan view of an exemplary embodiment of a composite panels;
FIG. 24B illwetrates@eross sectional view of the composite panel of FIG.PR2AASDReH4glong section
24B-24B of FIG. 24A; FIG. 24C illustrates a cross sectional view of the composite panel of 41G.
24A taken along section 24C-24C of FIG 24A; FIG. 25A illustrates a top plan view of an exemplary
embodiment of a pre-cast structural floor system; 15FG. 25B illustrates a cross sectional view of the
pre-cast structural floor system taken along section 25B-25B of FIG. 25A; and FIG. 26 illustrates an
alternative émbbuirsrsat ovalgnijodite frahlel. tee fogillsye appregsitiahign drattrsyate

illustrative and ngt limitingfitherscone-aftoaJaventionwhickisedafings: by tberppendectlaims. The
embodiments 20 shown accomplish various aspects and objects of the invention. It is appreciated that

it is not pogsibleﬁ%@&?lﬂhﬁﬁ@&ﬁ%@ment and aspect of the invention in a single figure, and as
such, multiple figures ane: preseatasstossepatatety idostratecdthé various] detaiisiiof 4he inention in

greater clarity. Similarly, not every embodiment neeg.agcom lish all advantages-of th ent
in_vention. DET&]@%@ E%ﬁﬁsﬁgmecga%%e’ iﬁ%/uenﬁ Wil é’ﬁd%gs}:récr#pan%ﬁg (ﬂxgwfﬁ%s%vﬁlgﬁzw be
discussed in referescentotthelvomeriopiovided:tiversinsalbef thewdblesawedskilkedin Heeoart to

practice the pregentinyention: Fiesliawipgs Ak de3GNRIAN A e SR EIRIR Y leariaus agrects of
mechanical, electrical and plumbing to pass through the structure, thereby eliminating
the need to run these elements below the floor structure.

The present system also allows for greater flexibility in locating slab

15 penetrations (openings through the floor slab) because the beams are spaced farther
apart, typically 8 feet on center versus 4 or 5 feet for the legs of a double tee system.

Double tee systems are assembled by weld plates embedded in each
component and must bear on concrete or masonry structures. The current system is
bolted into a lighter steel structure which makes it possible to use in mid to high-rise

20 construction.

Conventional steel and concrete composite construction also has several
problems which are alleviated by the present invention. Conventional composite floor
framing is very labor intensive on site. After installation of the columns for a
conventionally framed floor, the rest of the materials for the conventional system are

25  installed individually, and include the girders, joists, metal deck, nelson studs,
reinforcing, edge enclosures, and poured concrete. This assembly takes much longer
than the present invention due to the precast nature of the present system. With the
present invention, tradesmen are able to occupy the floor to complete construction in a
much shorter time frame which means shortened overall construction time.

30 Because of the way the calculations are performed for a conventional
composite floor, the concrete that is below the top of the flute in the decking is not
used in the composite section, but still contributes to the weight of the concrete in the
building and the cost for that material. By precasting the floor panels, the present
system has eliminated the need for the metal deck. This eliminates the material and

35  the labor required to weld the steel deck 1n place.



30the invention and are not intended to narrow the scope of the appended claims. The present
system has several advantages over conventional concrete double tee systems. The biggest
advantage isythe,igedudssadweight. A conventional concrete double tee systegpyithegimiasspans and
loading conditions would weigh approximately 100% more per square foot than the present invention.
Other structural members such as concrete girders and concrete columns that are used with double
tee systems are also much heavier than columns usedywith the present invention. 6 Increased weight
of the double tee floor system necessitates larger footings and foundation walls This is restrictive for
taller structuses and forleonstrstticseir@reasit) peocsaibbearifgtoapacityhe sizd lbé wertiesl leas or
walls of a double tee floor. panel are solid.and will not allow for, passage of mechanical, plumbing or
electrical througm%néhféseﬁﬁlgrggcfSf%%n%@?sfn%e\f%%% 0 (%fsd%mgr%éneb%@a‘ﬁes]gh glpgﬁﬁe utilities
need to he run balenctherfigorishaysteres .o pentogsritetieesgm Wwahobthepresentisysteensabw the
mechanical, eleciiealan BIBRIG i RASRLERUAD His:setuts. (npehy Rligunainghgaaged to run

these elements below the floor structure. The present system also allows for greater flexibility in

locating slab perfétagrsribqsizemnts fheelfaiha HaiaEy HideaIssd fhemedmssreedpadstarther

apart, typically 8 et on:-aRatey MersusissDrdeghbionthe leeg el @ deuble desaystem.  Double tee
systems are assembled bﬁ.weld lates emb dde? in each component and must bear on concrete or

masonry structures Th HORELYsIBHGE B ISR INTE ST Ste aRicRlir & iesh SR dREs epossible
to use in mid to higl-tiseh2 @hanstruictionts ardCue Nhonal kieebaod eotherete gdotegositd censtruction
also has several prablems,which are alleviated by, the present invention, Conventional osite floor
Taring. s very R R T e o
floor, the rest of trdcmatiog dls forctie Gmp%fmiﬁ@rfgt shstepsteare thstdlkeehpedivadu ity femdfintitide the
girders, joists, efabigeloAI30R SHASCERINALGG U0 SHEIOR 185 AT ROBHEL FORCIRIR This

assembly takes much longer than the present invention due to the precast nature of the present

system. With thePptedehCriveptisrsteradedhiaivan dbtesterbbeupy i foen e 6 ipktdhesmstruction in

a much shorter timadigme mhiskimeans sherenedovelbeansisusion imandQ Basakse efthe way
the calculations agiiperformed for a conventional composite floor, the ,con(t:é?ithat is below the top of
&8 raWBRYR

the flute in the dét¥ing's HEtulKd MRS E R pHRs Do b P B CBROLEREH b of the
concrete in the bijldéng ardeiletigosicdendbat TiaterialeByipreaastingdnedionn panelsi fheipiesent

system has %Iiminated th? neqd for the metal eclf. This eIimi(??tes the m@teriﬁl andd35th labor
. 2 ﬁ{anU{lt C1 gte an oncrete materiai as compared 1o a conventionai poureag-in-place
required to weld the steel deck in place.

system.

In describing the composite flooring system of the present invention, multiple
views of the floor panel and girder are shown, including views of the parts thereof and
cross-sectional views showing the internal construction thereof. Not every structure of

25  the panel or girder is labeled or discussed with respect to every figure for clarity, but
are understood to be part of the panel or girder.

As shown in FIG. 1, the composite floor panel 15 of the present invention is
made up of steel panel beam 1, a concrete slab or floor deck 2, steel braces 3, and a
concrete stem wall 4. The panel is Tee shaped, with the upper horizontal portion of

30  the Tee being the concrete slab 2.

The concrete slab 2 1s typically 3 inches thick and 1s supported by and
connected to the concrete stem wall 4. The stem wall 4 1s connected to the steel beam,
which is the lower portion of the tee, by welded studs and/or rebar. The concrete and
steel together form a composite floor panel.

35 When a beam supported at both ends is loaded the top half of the beam is

under compression while the bottom half of the beam 1s under tension. Concrete has



7 In normal steel construction, the controlling factor over the size of the steel members is the
necessity of the steel framing members to carry the full weight of the wet concrete without any of the
concrete stre@tarimihgipresent invention, the steel beams will be comple¢8RsSHEPad4§ithe forms
while the concrete is wet. This by itself reduces the size of the steel beam and eliminates the need for
precambering the beam 10since the beams aren't required to support the weight of the wet concrete.
Additionally, in normal steel construction the beams a¥e aligned so that the tops of the girders and
joists are flush. This is done because the metal deck is placed on the joists and girders and the deck is

used as a férm iR BBReETS SiEmeUyiwh arcimtikg trraLB g o b e P HfEstystath, the

distance from thetep atstealdbieamiohemiddienabihe.conseie isaone ot te biggesifactors. The
present invention places a com stem wall betw the steel be?%]t and the %oncrete deck,
er

thereby increasiﬁ‘bdf’ﬁéme?ﬁ%%%s}l‘%e%epsﬁefe HEAT tggi?ﬁv% RRE QB e E Ot RACO NG

meo concrete slab. As
such, the load-bErsingsitargtbnand spasrieapabilitie Slobtheapebdastplingl systbrstareugteatly

increased. The present 190G syster eliminates 8 signiigankzg. gmount of steel and concrete
material as compared to a conventional poured-in-place system In describing the composite

flooring system of the presetstinvelhtibrfom thepreigawsodfitisestivoropdhel . gird ke lak6wn,
including views gf the paits theisofand sressasestianahuiswsshewing be interpalrerstugtion thereof

Not every structure of 25 the panel or girder is labeled or discussed with respect to e}\éleéy figure for
0

clarity, but are uld&RRRsEPtENSE 9t drantsparall o frdime @ sTRYE sdafAsH riedl 1 thposite floor
panel 15 of the prgsentnvantionjstmade up-ef sieek panelbeastdses aanaresaslal osdloae deck 2,

steel braces 3, and a concrete stem wall 4 The panel is Tee shape ith the upper horizontal portion
of 30the Tee beftf§IRE ¥BIS ré‘fe“érllélfieﬂalces "Pﬁe%%gweé?%?e%g% .4 %ﬁp\%gﬁ?/u eir?gﬁg% ?tc&koé]snd is
supported by anskebrinedtad:tnthecconeietebsiem, wial dohe stetiswally4ligleosiregteddaathhe steel

pear, which is e, iowernpatian oLie.es, by Wislded alidn andiatiebat, TR cansiie aaq steel

together form a corﬁ%%sﬁle oor panel. en a beam supported at ends is loaded the top half
of the beam is ubier cEhsprassioh ofHitaerrichpernsidialtofdhdeamm iBumiainesnBRSYe@otErete has 8

blockouts 4a. These holes are advantageous as they provide a convenient space to run
HV AC ducts, piping and electrical conduit.

20 Diagonal braces 3 which are welded to the panel beam 1 and embedded weld
plates in the slab 2 provide additional support for the slab. In a typical configuration,
the floor slab 2 is about 8 feet wide and between 5 and 40 feet long. The concrete
floor deck 2 is typically about 3 inches thick. The stem wall 4 is typically between 12
and 36 inches tall. The openings 4a in the stem wall 4 are typically located adjacent

.25 the stem wall, and may occupy the entire height of the stem wall if necessary. Thus,
for an exemplary 24 inch stem wall 4, the openings 4a may be about 24 inches wide
and 24 inches tall and have approximately 12 inch pillars of concrete between the
openings. The steel beam 1 is typically about 12 inches tall and between 4 and
8inches wide.

30 As shown in FIG. 2, a composite girder 16 for the present flooring system
includes a concrete stem wall 12 and a steel wide flange beam 17. The beam 17 has
rebar 18 (or another similar reinforcement) welded to the top flange of the steel beam
17. The rebar 18 extends into the stem wall 12. Shear plates are welded onto the steel
girder beam and are used for connecting the panel steel beam 1 to the girder steel

35 beam 17. The stem wall 12 includes openings 12a which may be used to run HV AC

ducts, pipes, and electrical conduit. A sufficient amount of continuous concrete 12b



high compressive strength but low tensile strength, while steel has high tensile and compressive
strength. In the present invention, the concrete slab at the top of the tee is under compression and the
steel beam athejdpwespertion of the tee is under tension. The configuratigg-pkR¥ateriglsef the floor
panel 15 utilizes the best structural properties of each material, making the panel more efficient. 10The
stem wall 4, for the majority of the span of the floor, can have large openings 4a, or blockoms.
Preferably, 50 percent of the thickness of the floor deck 2 is retained at the top of the stern wall 4,
leaving a small ridge as is visible in FIG. I. One advantage to putting in these holes is that it reduces
the amount of cofpceéimbigededsatntthandtatnprechices the ldesd (dabeafithevpdhels.iBefasissof the
methods 15 used for %%?Ar%g“@% %SQP?Sit‘%oQ?%mﬁffﬁQi% %O&Cre%%s%ddss%’r%{%t'ﬂr“l% A <”%”ét¥%r¥cbe section,
and is only necessarfto {ranster shear I0ads between the Siab and the steel beam. The amount of
concrete necessapnte it tiiseanobethetsitreavbetioerd tiremlbEkouts 4a. These holes are
advantageous as they piuigeR-ConVENIRRLIRALMIOHIL BT AGlEtS. RiRing fRd &laGHicAl conduit.

20Diagonal braces 3 which are welded to the panel beam 1 and embedded weld plates in the slab 2

provide additiona'SUFEEIGE dfe amddsipayiicisddsrgutatBay Bieehopr LB lRngbbie stelet wide

amﬂ between 5”a51ga14101fee§ kg@&adﬁgg@%@t@ﬁigﬁr degle Zst@et}’tﬂ%@@'|Yﬁmuts3tﬂﬂ§l|l’t?§iﬁaif§k-ﬁhﬁ stem
wall 4 is typically. between 12 an inches tall. The openings 4a in the stern wall 4 are typically
located adjacentlﬁgletﬁéa ealli’\fvxyaﬁwvﬁ% hal otclisyhe” é%i?f%efé?ﬂ“o?vﬁﬁe e nglgﬂégégssary.

Thus, for an exemypledil?écinalestenndalicdintive sapinimg s viacaiy e dibo tiic?deinbhes thadecand 24
inches tall and have. gp imately 12 inch pillars of concrete between openings. .The steel beam 1
eglql 0%%% | & PooT chcQB €StS dpg%%%ofe %ﬁe s%e@o\xalf S é’ﬁé@%@ "Hme

]
is typically about'1 inches tall and between 4 and ginches wide. S shiown in , & composite
girder 16 for the ppresimgs fldvtintheyttenvirthiders sycondretdstehalivad a2l anthastteehnidefiange

beam 17. The begm 1.2,18s JeRAn8ar2nethes similasseinfaresment) wgided to.ihe top flange of the

steel beam 17. The rebar 18 extends into the stem wall 12. Shear plates are welded onto the steel
girder beam and are used for connecting the panel steel beam 1 to the girder steel beam 17. The stem
wall 12 includes epgnpingsdikgmehichrnagy be used to run TIN," AC ducts, pipes, and electrical conduit.
A sufficient amount of cgntinuous concrete 12b 9 ( refe%bl between 50 and 33 percent of the height
of the stem wall 12) is | %B%WB%H@&B@FE& slié?:lsgb“a% g?fﬂ}ﬁjéos&ﬁié M ssfont Sfrength to
make a strong campositeofiticefdinamctinevate im ealthGah dldelam 7211 as chheugitden 6 lisnpypically long

enough to sypport several floor sections as shown in FIG. 16, and as such the steel beam 17 may be
hout 24 Toat o TR B S HS b AT & T e s Wk S SRR s thue

typically 12 incheBhtafbans shetwebnof sufdl @emichiess stide. alihe Stemuwatbi? ropehia girdes istypically
between 12 and %@i'}ﬁgﬁ‘ﬁ?gtﬁlls my@fﬁ%%mag&q@&mgolﬂeight of the stem wall 4 so that the floor
| 3 '

deck 2 rests on top of the stem wall 12 when installéd. The openings I2a in the stem wall 12 are
typically about half as tdirastimetate e\t ’flgﬁa panel 15 1s illustrated in FIGs. 3-10, showing the

completed panel and various parts thereof. The wide flange beam 1 for the panel 15 is
25 cut to the appropriate length per shop drawings approved by the engineer of record.
The holes 1c used for connecting the panel beam 1 to the girder beam 17 are then
drilled into each end of the panel beam 1. The beam is then placed upright so that it is
resting flush on its bottom flange 1a. Nelson studs 7 or similar connectors are then
welded to the top side of the top flange Ib. Spacing of the nelson studs 7 is per
30 approved shop drawings at intervals less than or equal to the maximum spacing
allowed by prevailing building codes. Vertical L-shaped reinforcing bars 6 are then
welded into place adjacent to the Nelson studs 7 which were previously welded to the
top flange 1b of the beam. The vertical reinforcing bars 6 project upward from the top
flange of the beam and then turns 90 degrees so that the short leg 6a of the L-shaped
35 reinforcing bars 6 run horizontally and perpendicular to the longitudinal axis of the

beam 1. The vertical reinforcing bars 6 are spaced according to the shop drawings



15thus may be about 12 inches tall and 24 inches wide fbr a 24 inch stem wall. PANEL
CONSTRUCTION The composite panel 15 is cast in steel forms 30, as shown in FIG. 22. The
structure of the formsaan vary in length and width as well as constructior?€a/1&1g0886285the inside
shape of the form is the correct profile for the finished tee-shaped panel 15 The forms should be of
sufficient strength to allow for numerous repetitive uses while maintaining the correct shape and
configuration. The structure of the floor panel 15 i illustrated in FIGs. 3-10, showing the completed
panel and various parts thereof. The wide flange beam 1 for the panel 15 is Cut to the appropriate
length per shop PEATAGS B GREREY e EREtn BTG Per6H oPRE HERS IRREBE SR TEféCting the
panel beam 1 to.thg, gidembgaam;17 are then drilled into each end of the panel beam 1. The beam is

then placed upright so_that it is resting flush on its hogtom flange la, Nelson studs, 7 or.similar
connectors are then wEld&B RS tl)@ ‘%16%; otof?ﬁb %B}ﬂ%@% %.r @%BW tRE" RSB BEGaY 7 is per 30

approved shop drayédngs atdniiarvalshlessptianger iebudl tie thexmaximpsimspacinenattewedibyl prevailing

building codes. Vertical L-shaped reinfarcing bars 6.are then w lgj d into place adjacent to the Nelson
studs 7 which Wléerlgpﬁrr(él\r}ﬁ)ﬁgfflp gvgi g4 %etﬁég}%_ﬁg?lgﬁg{éelgt%?ltﬁ]e% éfa% %%R}}élrrtelga‘ ré?ﬁ?g?&%]g bars 6
project upward filonii e topflaHyendfwie st and b bars s dinddlpdesssy thatifhegsivonsleg 6a of

the L-shaped rejpforcing bars Ssenhesizentaliviang.nersandicwlanto e Ippgiudinal-axisgf the beam

1. The vertical reinforcing bars 6 are spaced according to the shop drawings 10 5approved by the

engineer of recaf@PlypicalIFRRIPFERESIBrical K tBreinbeodsr B ser BB rIRI&ROHISIOd the toPLitting

loops 0 made fremygeinfereingidadawhich havepesnhens inte UrshaResakgsneldadtortiedep flange 1
b of the beam at a point between the vertical r%inforcin gar?)G wher}ﬁ the ogﬂgte of the stem wall 4
| ;

will be poured td S rdUriSSRAESRAMGHSERS 165 SHR Vet Al PRGNS hE aVikgRRE fops of the
lifting loops unceussedshy ¢pinctistenfes lifting thepariebwitihal seapend Hé levigth ofitielifting loops 10

is approximatertWZFﬁ ess g(l)ag gg%rgjss'gan e [lroerln the top side of the top flange | b of the beam 1 to the
top surface of the ﬂnlshédl concrete §ab~" Elﬁln'g loops 10 are spaced at intervals determined by the

overall length of the cofitpdsiter 15separel aBsFypicallihtiredelftingelbeps L0 Eeausetspdr pinel 15, with
a minimum of twa lfting 19pRs. 00 A% SIAGIe PANEL then G BEATATSEMBERNFISINGJhithe wide

flange beam |, lifting loops 10 and vertical L-shaped reinforcing bar 6, is then moved to a

floor-mounted ji§ttatorehitestbafgrivRe tethirRbRtaSIabFehnfoisiHe rEbRiedon 1818088 fife

horizontal 189 6ayf the L-shaped vertical reinforcing bars 6. Reinforcing bars 9 running parallel to the
longitudinal axis of the beam 1 are tied into place using standard tie wire to the
underside of the horizontal leg 6a of the L-shaped reinforcing bar 6 which was welded
to the beam 1. Horizontal reinforcing bars 8 running perpendicular to the longitudinal
axis of the beam 1 are tied to the previously installed horizontal reinforcing bars 9
25  which are running parallel to the longitudinal axis of the beam 1. Reinforcing bars 8,
9 are cut to a length about two inches shorter than the overall length or width of the
slab 2 in which they are to be cast. Horizontal reinforcing bars 8, 9 are typically tied

with 16 gauge tie wire at all intersections.
[0063] Openings 4a in the concrete stem wall 4 are created by attaching a formed
30  shape to the beam 1 between the vertical reinforcing bars 6. These openings 4a are
typically referred to as blockouts. Blockout forms are made using a variety of
materials, including but not limited to, styrene foam, rubber, wood and steel. The
most common method of blockout form construction is styrene foam blocks which are
secured to the beam 1 by use of tape or glue. The blockout forms are coated in form
35  release oil or silicone to prevent it from bonding to the stem wall concrete 4 that is

poured around it.



20 of the L-shaped vertical reinforcing bars 6. Reinforcing bars 9 running parallel to the longitudinal
axis of the beam 1 are tied into place using standard tie wire to the underside of the horizontal leg 6a
of the L-shaped seinigxaing bar 6 which was welded to the beam 1. Horizoptal tenigreéagsbars 8
running perpendicular to the longitudinal axis of the beam | are tied to the previously installed
horizontal reinforcing bars 9 25 which are running parallel to the longitudinal axis of the beam I.
Reinforcing bars 8, 9 are cut to a length about two inches shorter than the overall length or width of the
slab 2 in which they are to be cast. Horizontal reinforcing bars 8, 9 are typically tied with 16 gauge tie
wire at all intersections WeRb34tSpeninhgs sk dndthectndete btdrmistcdratdrreatacoy attathing a

formed 30 shaps,tq the ek %ﬁwep%ébwoegg%@éissinmmﬂg PS8 The %@8%@%@%

typically referred to as blockouts. Blockout forms are made using a variety of materials, including but

not limited to, styrBefé foelthpliBhaie Weviiitdiocs THb ahdat e misiehBthiebf Higekmdsform

constniction is styfepesfeagbincksnhichisne serurediiethe beagd Ryduee of trReRholMend he
blockout forms are coated in form 35release oil or silicone to prevent it from bonding to the stem wall

concrete 4 that i€PEUERParodrl iE120 edgf&bsdesans i upt fIaBeY iststhethsBdtPimi-secured
by tie wire an smadlboitsighhaldthb svelthelatcis-iptb, pasgition uatildhercanaraig has curedigedficiently.

These weld plates are. alsp referred s.embedded weld plates or simply as embeds There are
several configurz?ig}lesl%?dv%e?%f%%% Tl%g t 1 dseg acai e%éiﬁ %gﬁ%eﬁlé Prﬁ#éﬁﬁ%%g%?éﬁa&&fﬁee slab
edge embed 5 cohsists@mfcaeshelttengtivcofhangle ipbar Sicinl hesoatly. Sightteldvpdbves ifchésua length,

with two straight JeRlereing, Pars el R dihiodhis Ianide e andle:oa i S RANGE R0, ey

extend out in the horizontal plane of the concrete slab 2 once they are placed in the forms. The weld

plates 5, 11 are §pBREH &l ¥GUaPHIRTVAlSoAariyobthaside slab thiexdncrete slab 2 and are used to
connect adjacent panelsiA5daiersh pihes at thexsiab,? JavaliaSlabengd weld plates Lisansist of

short lengths of flat steel bar | la, usuall ei%q: to twelve inches in length, with two L-shaped reinforcing

bars 11 b welde§ & oIl Bt oS NIt 1FREEN T BB SO S A AL HERSHY 188 Df e 19458 will

extend outward isde thi2 botizentalplanel gllitosencethasiabidmneg trayarespipeadiindaenorms. Slab
end weld plates 11 are us?dtﬁg ecure the anelfslﬁ\b 2 to the sqirbd r 16 20below. The heam
twar le t 2

assembly, consié)tllln‘a o(f1 fhe’s Wi %nﬁaar{jgaengé)am T WA Stached 08k |(§aFVe?ﬁ?o?10%ﬁ%dé?thee horizontal

slab reinforcing $o@nan8lithecstemeliatidstockbatdomads tis difted and ekt tothesgvliichl have been
sprayed with), form.release oil The weld plates 5, 11 have been tied or bolted to the forms and are then
in contact 25 with the horizontal reinforcing rebar 8, 9 and all bars of the weld plates 5, 11 are then
tied with 16 gauge tie wWike keitersesting reirfortiagbiis vedacidriersedwem | with attached

vertical reinforcing 6, the horizontal slab reinforcing 8, 9 and the stem wall blockout
forms, 1s lifted and set into the forms which have been sprayed with form release oil.
The weld plates 5, 11 have been tied or bolted to the forms and are then in contact

25 with the horizontal reinforcing rebar 8, 9 and all bars of the weld plates 5, 11 are then
tied with 16 gauge tie wire to intersecting reinforcing bars at each intersection.

Rebar chairs may be placed under the horizontal reinforcing 9 to maintain the
minimum distance between the bottom surface 2a of the concrete slab 2 and the
underside of the horizontal reinforcing 9. Rebar chairs are spaced as needed, as

30  determined by visual inspection once the beam assembly has been set in place and all
weld plates 5, 11 have been tied securely to the horizontal reinforcing 8, 9.

Concrete is placed in the forms in a manner to ensure that all reinforcing bar §,
9 1s sufficiently covered. The upper surface of the concrete slab 2b is finished to
industry standards for concrete floors. Typically the panels 15 are covered by plastic

35 or concrete blankets and heated air 1s introduced under the forms to accelerate curing

of the concrete. Once the concrete has cured sufficiently the panel 15 is lifted out of



Rebar chairs may be placed under the horizontal reinforcing 9 to maintain the minimum distance
between the bottom surface 2a of the concrete slab 2 and the underside of the horizontal reinforcing 9.
Rebar chaird¥dtédpated’as needed, as 30 determined by visual inspecti®& BHEFPHEHEIM assembly
has been set in place and all weld plates 5, Il have been tied securely to the horizontal reinforcing 8. 9.
Concrete is placed in the forms in a manner to ensure that all reinforcing bar 8, 9 is sufficiently
covered. The upper surface of the concrete slab 2b isXinished to industry standards for concrete
floors. Typically theganels 15 are covered by plastic 350r concrete blankets and heated air is

introduced dndethi 1B tBediiie/anrtlfingshede THINEts! brids IEddndibie KaL difed

sufficiently the prnel sibfisdifiediottiaf (k215 e1teimg bydhe bftingdosesntQatipehaditmthéibeam 1
The panel 15 is Fetfn. Ia,[t, level surface and is held level b bI?cking, stan?g or other means
Ol el 13

f
acceptable to hofd 5t 18VET WithoUt %Xt?fﬁsél%%(%tégsssf\}/seogt?gggrées on aﬁri/éhn@ %%ln in the panel 15
Braces 3 are then weldsdds thenarttersidedef the blabralethid slabtied gebia| dthplalds &lgnd elin

diagonally downja,ieragstithhseUisalneh hdoling idelange pane! beamd The brace 31is

welded to the beam 1 and the embed 5so that In plan view the brace is perpendicular to the

longitudinal @xisgferpesidisBam Tho hewrdds BeidadticHsdPatBachRg| Al s bmised® it The

blockout forms aygdemeved frare thebsanmasserm by lsavingdMaidsindhe concete.stemuvall 4 All
bolts or tie wire which were used to secure the weld plates 155,11 in place before the concrete was

formed and whidli®fe’ priERaieg R iR SiHRFtRRfb 2 are cut off flush with the bottom surface of

the concrete slab 2a The blockout forms are removed from the beam assembly leaving voids in the
concrete stem wall 4. All bolts or tie wire which were used to secure the weld plates
15 5,11 in place before the concrete was formed and which are projecting from the

concrete slab 2 are cut off flush with the bottom surface of the concrete slab 2a.

GIRDER CONSTRUCTION
As shown in FIG. 23, the composite girder 16 is cast in steel forms 31. The
20 structure of the forms can vary so long as the inside shape of the form is the correct
profile for the finished composite girder 16. The forms should be of sufficient strength
to allow for numerous repetitive uses while maintaining the correct shape and
configuration.
FIGS. 11-15 show the various parts of the girder 16. The wide flange beam 17
25 for the girder 16 is cut to the appropriate length per shop drawings approved by the
engineer of record. The holes 17¢ used for connecting the girder beam 17 to columns
are then drilled into each end of the beam. The beam 17 is then stood upright so that it
is resting flush on its bottom flange 17a. Nelson studs 7 or similar connectors are then
welded to the top side of the top flange 17b. Spacing of the nelson studs 7 is per
30  approved shop drawings at intervals less than or equal to the maximum spacing
allowed by prevailing building codes. Vertical L-shaped reinforcing bars 18 are then
welded into place adjacent to the Nelson studs 7 which were previously welded to the
top flange 17b of the beam. The vertical reinforcing bar 18 projects upward from the
top flange 17b of the beam and then turns ninety degrees to project horizontally and

35 perpendicular to the longitudinal axis of the beam 17. The vertical reinforcing bars 18



GIRDER CONSTRUCTION As shown in FIG. 23, the composite girder 16 is cast in steel forms 31.
The 20 structure of the forms can vary so long as the inside shape of the form is the correct profile for
the finished spgpasitesgitder 16 The thrills should be of sufficient strength go-glevsdosdaysnerous
repetitive uses while maintaining the correct shape and configuration. FIGS. 11-15 show the various
parts of the girder 16 The wide flange beam 17 25 for the girder 16 is cut to the appropriate length per
shop drawings approved by the engineer of record Thgsholes 17c¢ used for connecting the girder beam
17 to columns are then drilled into each end of the beam. The beam 17 is then stood upright so that it
is resting flush oaritsspattonadlandiegl 7a. thelsorp studsieor gipniaeCdyndatarsearectheh weddéd to the

top side of the top flage. b Seacing:tNeelsen. SIS Ispeni0 apRrpyed shop drawings at

intervals less than'or equal to the maximum spac‘“l’ng.a ! y'prevai mglbunding codes Vertical
L-shaped reinforcing baréiing deernthdi watdediinto jsiate dagabantit ehehhiehssn sadsronhich were

previously weldegfgdhe onifiange hea.pfihaeam Fhs verticat feinfarging henikgereissts ypward

from the top flange 17b of the beam and then turns ninety degrees to project horizontally and

35perpendicular foHREFEAYtERiren 2% Grandhseliizace, {rasidoriighare s "arefspaced

according tadhe shapdrawings RpRravest by he engineamofvacordiitypicaliy witheng yesdical

reinforcing bar 18 per every Nelson Styd 7. ifting loops 10, made from reinforcing bar which has
e (Rl LT forb o7t

intgvals defermined by ih e SFIBISLS AT eh%fﬁ% H&'Iftting loops

been bent into a u-slhape, are we
10 is approximatehy [gEhidesthan thewistancefranyiieitde $itle of the top flange 17b of 10 the beam

e e gel s Rl dinaloens th s enased Stervelngriaumineg by e

overall length of the composite gir A minimdim of tw oops 10 are used on‘any single

girder 16.  Thapearficabsemniipd cormdiseimg ortHE. widecflangech éamlpriifungtrdopstedeldd vertical

L-shaped rqipforgi.q& %@ILSttlh'beﬁﬂ?&%l%ﬁaf&?@&imw'?Eefi’csjélgtg)tlﬂgm&é&%ﬁ?éya@mﬂg fhe _
horizontal reinforcing 19 is tied to the horizontal leg of the 1- shaped vertical reinforcing bars 18 which

have been weldeldistheBisah i REHB MY Bars b huiansg Rrsmaeetéethdaorgithensal Bis of the

beam 17 are tiedRigitgplase tisnp1e gangediaiwire todhedan gids ekihehadzeatalleat8aof the
L-shaped reinforcing bar 18.wh(i§c was welded to the beam 17 7%Blﬁ\ckouts or o%nir}g% 1Ea in the
t e horizontal leg 182 of the L-

concrete of the g’i%?ep B ard’er §8U§§ tie wire fo the top side of t
shaped reinforcing bar 18 which was welded to the beam 17.

20 Blockouts or openings 12a in the concrete of the girder 16 are created by
attaching a formed shape to the beam 17 between the vertical reinforcing bars 18
which were welded to the beam 17. The blockouts 12a in a girder 16 are formed in the
same manner as the blockouts in a panel stem wall 4.

The girder beam assembly is placed into the forms 31 on its side (although

25 they could also be poured vertically. Rebar chairs 14 are used as necessary to keep the
rebar 19 away from the form bed. Weld plates 25 (as shown in FIG. 15) are placed in
the form at the desired intervals, and are typically secured to the forms as discussed
above with respect to the floor panels 15. Concrete is placed in the forms in a manner
to ensure that all reinforcing bar 19 is sufficiently covered, typically leaving the tops

30 of the lifting hoops 10 not covered in concrete. The side of the concrete girder 16
which is now in the horizontal position is finished to industry standards for concrete
floors. The girders 16 are covered by plastic or concrete blankets and heated air 1s
introduced under the forms to accelerate curing of the concrete. Once the concrete has
cured sufficiently the girder 16 is lifted out of the forms by the lifting loops 10

35  attached to the beam 17.



attaching a formed shape to the beam 17 between the vertical reinforcing bars 18 which were welded
to the beam 17. The blockouts 12a in a girder 16 are formed in the same manner as the blockouts in a
panel stem WEH A111¢84girder beam assembly is placed into the forms 31 BATGESME/ (add3dugh 25 they
could also be poured vertically. Rebar chairs 14 are used as necessary to keep the rebar 19 away
from the form bed. Weld plates 25 (as shown in FIG. 15) are placed in the form at the desired
intervals, and are typically secured to the forms as di$¢ussed above with respect to the floor panels
15. Concrete is placed in the forms in a manner to ensure that all reinforcing bar 19 is sufficiently
covered, typically leaving the tops 30 of the lifting hoops 10 not covered in concrete. The side of the
concrete girder Foadbich ssaomBinthe horizontal position is finished to industry standards for concrete
floors. The girders 16 coyered b tic or concrete blapkets and heated ajr is troﬂfljced under
the forms to accelerate%r Ic%&?inggo%f g%%?ocsrse (()a}f‘](3nf:l:}()acfhaesS(:ecr)]?wgc}?e?él %é’%rf:odlrse eé%l}ﬁc?ert%@ 18 rgirder 16 is
lifted out of the fowerstidy. thielitidgriocpst 1 3battaptied tothetobean ils. AldidbOOR ASSEVBLY

FIGs. 16 throug el8 ils of | irders 16 of
the floor syste mgaﬁﬁgﬁ@dgﬁg@ﬁ%ﬁf%% }Illﬁggl lxlbaly({féc?réa?{gl gtta&&%? %%1%%%%‘9-{2%{)% 10 which

were welded to fRPEfsEr BeaPH I Ftandnie mbedeedtashednt ctendGidsrech c@venastabiregho standard

steel columns thigrghcbeliedisennastienssathe snds ofthe.dirersusingdbglesidsidpelded
connections can be specified by the engineer of record if it is deemed necessary. Once the girders

16 are in positiohS TRECHEHEN 15 SARMEIRE ISR AT ST GRENAY a crane secured to the lifting
loops 10 which were weldediio ghegpanelibiheanmidbrantkeneddedante thetgoncratpmeine stem wall

4. The panel 15.is,set into place so that the vertical web Ic of th nel bea is.in line with the
appropriate shear lt%%dzqf.yﬁh(ér%ee%lerc%g C'Es%)rg%’vé ed ir?é)l%lseoltﬂé”e&% el Bearm f538ndr}ee ?ﬁlﬁ to the top
flange, bottom flagage | amd webeddshmnthA separttebiit plate Ralig afteechedetd bothsthéngirder shear

tab 21 and the Rafe) heath il polls, The baer.qanpestion 1oapsiatsalldhingaravivorces

acting on the panel 15 into the girder beam r panels 15 are connected other

through the embBerRidaweld Plattesdanthe sialdetiesie serairfsrcesartTirapriertag fiardisgh these
connections at thg slakedgatHs shawe) dEHanlss ﬁaﬂ%stﬁeég%{a?@&ﬁt%{ﬁ@iQ@ESSH@M@Hi§oW€‘|ded to

the underside of two adjacent weld plates 5 to bridge the weld plates. The minimum amount of weld is

typically specifietf By e EATinEed 3 PechAIbH R PTORSEM As R el Sn B oltrd PARRISURS are
typically placed withfarsmalifghp hetive endaenegigesnohthe sencr efeostalu2déraaanbarker rod 23 is
inserted into the gap a{;%(g?%alrr?e safg%% ggntrrl]&t\égigoigafciﬂeo(%h\ngt %%gﬁst%g%l&gégé'éc? \%'eld plates
Sa at the slab edges. Lateral forces are transferred through these connections at the
slab edge. As shown in FIG. 16, a flat steel bar 22 of sufficient strength is welded to
the underside of two adjacent weld plates 5 to bridge the weld plates. The minimum
25 amount of weld is typically specified by the engineer of record on the project. As is
seen in FIG. 17, Panels 15 are typically placed with a small gap between the edges of
the concrete slab 2. Foam backer rod 23 is inserted into the gap and the remainder of
the void is filled with non-shrink grout 24.
The underside of the panel slab 2 is attached to the top of the girder 16 by
30  welding the embedded weld plate 11 in the bottom of the slab 2 to the embed weld
plate 25 in the top of the girder 16. Once all of the floor panels 15 are in place and all
joints have been filled with grout 24 a lightweight topping of concrete 26 is often
poured over the floor slabs 2 to provide the final wear surface and level out any
variations in the slab elevations.

33 - FIGS. 24A-24C illustrate an alternative embodiment of a composite panel 200,
In particular, FIG. 24A is a bottom plan view of the composite panel 200. The



The underside of the panel slab 2 is attached to the top of the girder 16 by 30 welding the embedded
weld plate 11 in the bottom of the slab 2 to the embed weld plate 25 in the top of the girder 16 Once all

of the floor pgnels 4 agn place and all joints have been filled with grout g4, 3 ighyygight topping of
concrete 26 is often poured over the floor slabs 2 to provide the final wear surface and level out any

variations in the slab elevations. 35FIGS. 24A-24C illustrate an alternative embodiment of a composite
panel 200 In particular, FIG. 24A is a bottom plan view of the composite panel 200. The 15 composite
panel 200 can include a frame assembly 205 that is coupled to and supports a concrete portion 210

The configurationghpbeidpairiassesmbin 20 wittfitst hednigducedavithcreigransede ihgpeancrete

portion 210 generally, after which configuratjon of the concrete portion 210 will he discyssed in
more detail. The@egﬁgt/ Cﬁefﬁeogﬁﬁ&é?aﬁ i Wﬂﬁ%%r%té?%é’gﬁ%g%%%s%\e& %gﬁzﬁgﬁagﬁ(ﬁtt @& concrete

portion 10210 wilhbedlisglisseld rfnerecdetaile coAsdtusioaied bl FlGer2dA ytheframéiaissémbly 205
includes a first lajeral set of suppart members 215,.a sepand;lateral set of support members 220, and
2 base plate 225 S SHL L e s oo ponia e b ST SR R phal SRR o
lateral support miémbawsiees rdamoasinsdeveetitshe Atk os ket idytReSconttheeca B proetiontR0 and a
second end,goupled {qithe hasg Rlate 225 Jhgbase plate 225 could also be a steel tension member,
steel bottom cord or steel bottom flange. The first set of lateral suIE)éaort members 215 can include a

plurality of supports, sufti A4 S5HEGHs 80 X300 tHatsaesa i m théebrercatd Fd it 2 16 to the

base plate 225. lprajulgast anrengxampke, theeuapartsa? 36A.2 30parenpsisriadouch that tag.20
supports 230A-230H ar ositioned in a common plane as sh 0 ly.in FIG. 24C. For

example, FIG. 24 ﬁﬁuggrg%éaé 8t ?gtg?i g%r%nciﬁ?#leéeﬁ?&té%q ng?gtgr?ﬁg gz:%fﬁ?éﬁﬂﬁ‘eﬁgcﬁi% being

aligned in at leastetnef ¢cammhonpplanenwntiesuPforz 2804 shewnfascesdpporis280he230krpositioned

behind support 2300 and s hidden,fram iew s 16, 240. Eiiher, (he sypports 23042511 can be
secured to the base 25 plate 225 In any suitable manner at any number of desifed Iocations. In at least
one example, thelsoppareseeBOARBORP RIS S EstaY tiotheobhse satéarBninlsgsh dmdnsictethat

junctions betwee@ftm@emefgfg%%%%% @ragnﬂﬂ?cma%edQJ%@%?%H%MI@Q%UC}} AS@Hgshown in

FIG. 24A, the second set of lateral support memhers 220 can include a plurality of supports, such as
supports 235 A-Z%@ﬁ'ﬁ’?’%thﬁﬁﬁf%fmm the concrete portion 210 to the base plate 225.

In at least one example, the supports 230A-230H are oriented such that the
20 supports 230A-230H are positioned in a common plane as shown more clearly in FIG.
24C. For example, FIG. 24C illustrates at least a portion of the first set of lateral
support members 215 being aligned in at least one common plane with support 230G
shown and supports 230A-230F positioned behind support 230G and thus hidden
from view in FIG. 24C. Further, the supports 230A-230H can be secured to the base
25 plate 225 in any suitable manner at any number of desired locations. In at least one
example, the supports 230A-230H are secured to the base plate 225 in such a manner

that junctions between the supports 230A-230H and the base plate 225 lie in a line.
As also shown in FIG. 24A, the second set of lateral support members 220 can
include a plurality of supports, such as supports 235A-235H. In the illustrated
30 example, the supports 235A-235H can be oriented and positioned such that the
supports 230A-230H lie in a common plane that is different than the common plane
with respect to supports 230A-230H, as shown more clearly in FIG. 24C. For
example, FIG. 24C illustrates at least a portion of the second set of lateral support
members 220 being aligned in at least one plane with support 235G shown and

35 supports 235A-235F positioned behind support 235G and thus hidden from view in



30 example, the supports 235A-235H can be oriented and positioned such that the supports
230A-230B lie in a common plane that is different than the common plant with respect to supports
230A-230H %49 shivpavrddre clearly in FIG 24C. For example, FIG 24C illustrEiteg@pigdstia portion of
the second set of lateral support members 220 being aligned in at least one plane with support 2350
shown and supports 235A-235F positioned behind support 235G and thus hidden from view in 16
FIG. 24C. In the illustrated example, the supports 235A-235H lie in a plane that is oriented at an angle
to the plane in which supports 230A-230H lie. The supports 235A-235H can be secured to the

base plate 225 iflhy?8bitaBlehh HHIFERISE S ADIN ISR SPRRSSIret fotatioRs lifiataditcothétdkample, the

supports 235A-230Hadesacaied 1o dhephasemiaie 2 b aych manmeithat junctions of the 10
supports 235A-235H a

the base plate 225 lie in a line on the base plate 225..In at least one
cxarmple, the junctons DAVIEEN e bose HME o dHE 7 SIS OHSFIEA 3318 e @ Tctons
between the basesglate 22mamdthersopperiie @ 3A:RBO1 alkdiéintaoceoramonlplahe amppoedase plate
225. It will be appregia hat other configurations are.alsg possible, In addition, one or more of
e supports 230ASS0 ot e Tl o Bt 220 SO e I 8 Bty
the same Id6ationeprtirc2Bade’pfdica P rademe bimidielsfthe Bupportse238A @8 13%5f the adecond set

of lateral supporfnemners 2. IhPAHEHIA: BSSRAMRINEC A SURPAIISaRA 83 235A can be
secured to the base plate 225 at a common location. Slml|a2:})é, supports 20 230B, 230C, 235B, and
nd

235C can also be’sEcaredhd HE s plugs 2 8t Hashstrer HectRReRs SAppotts 238D, 230E,

235D, and 235K gam alsedaareecyrae torthedase phate 225 at yelanethepseamman fagadias; supports
230F, 230G, 235F, and 235G ca% be seculred to the base plate 225 at yet another common location,

and supports 230 SRS SEEEAAHES TR Secured to the base plate 225 at still another C011111101)
location. 15As shownlim #elGi 24 Anthe contigdratiosupmatselative26ientatibn fafsfisst afithsedonds sets

oflateral support RemPefs 215, 220 gan case.ine THME ARARMAY 205 to orm A yfaliy.of russes
with the concret8 portion 210. For example; a group or web of trusses can be formed that include a
truss formed by BlappGRE 280Bapid 230 At thiepporieratéparidh ol treaststhial seusy bytsabports

230C,235C and §@%€&”H&%&9rﬁi@ 210, YIANRINAT dhUs% RetwReS %@%gﬁg%%%%@nd the

concrete portion 210, and still yet another truss between supports 235B and . Similar groups or

webs of trusses #ait'afe8 b MRS WilR RiSHUMS 2308, patmnontgsatiply FBHaky IR Hvith 230F,
230G, 235k and 235G 36ccordiBghhdSHproits 308 230 heaaparate with supposts23bBrd35G to

form truss webs on an interior portion of t ite panel 200 relative to end edges 240, 245 of the
concrete portioncffﬁfmf.I;Dcamgcc%‘r%[iﬂﬁst%%&ﬁnmo |h§%n%% Ithé ihtahtish eS?f‘r%%ﬁﬁa @cond sets
of Iateral_ suppprpmmmmzmymme{f bemmmrkﬁ&@dhemweﬂé@ibaﬁﬂﬁz 2050 za:@i B have
substantially similar distances Poe%}%eﬁél f_”%%t%”gz% Oétadelf?‘%neog é’“@&%g%% F?{pﬁééﬁ‘g'l? W e

6fflps of suf (5A an the

embodiment, the istance between the first end of s pport irst end of support 235A is
substantially eqiai0id thd distinewnlrdtwbersaperditgp the base plate 225 at still another common

25 location.

As shown in FIG. 24A, the configuration and relative orientation of first and
seconds sets of lateral support members 215, 220 can cause the frame assembly 205 to
form a plurality of trusses with the concrete portion 210. For example, a group or
web of trusses can be formed that include a truss formed by supports 230B and 230C

30  and the concrete portion 210, another truss by supports 230C,235C and the concrete
portion 210, yet another truss between supports 235C, 235B and the concrete portion
210, and still yet another truss between supports 235B and 230B. Similar groups or
webs of trusses can also be formed with supports 230D, 230E, 235D, and 235E as
well as with 230F, 230G, 235F, and 235G. Accordingly, supports 230B-230G
35 cooperate with supports 235B-235G to form truss webs on an interior portion of the

composite panel 200 relative to end edges 240, 245 of the concrete portion 210.



10 end of support 230A and the first end of support 230B, which can be substantially equal to the
distance between the first end of support 235A and the first end of support 235B, which can be

substantiallyghesameedistance between the first end of support 230B andpibe fisst@ndsatsupport
230C, and so forth In another embodiment, the distance between the first end of support 230B and the

first end of support 230C is IS substantially equal to the distance between the first end of support
235B and the first end of support 235C. As also shown in FIG. 24A, supports 230A, 235A can
extend toward the end edge 240 while supports 230H, 235H extend toward the end edge 245 In the
illustrated example, a giderrdognection glated24énis grovidedentiich tharfibe se¢uwrednd &scahcrete

portion 210 and 19, {he £H§é58xf€%8&%‘éps9?f § %a%n&%:égi o Qe CRNBRHIAN plate, 24 75iS provided

which can be secured to concrete portion 210 and to irst end of support 235A. Similarly, another
girder connectiofgyaté beangadovisedindithnean bseruidditernered FerionPagtandi® the first

end of support 23%;@&%)’%5@@9%1%9@El@ﬁ@%@@@&@&%@ﬁl@ & qravdadybich eambg gecured to
concrete portion 210 and to the first end of support 235H In at least one example, the supports

230A-230H, 235A2 851 S Q¥ RBATied of dhighsrdatYremaldians divrace e bsditble., the

supports 230A-280H 235A282104, sah e fosned franutglied steB| angle sagrbbeisandienheavy
gauge bent shapes The %rdgr onnection plates 247-24 can also b %o&mgg %ea E?rié:)[h-sgeoqgth 30

. equal fo. istance, between the first end of su It a e
material, such as %}feel, Including roﬁleg Stee]l angle members aHEﬁor eavy gauge pbent srhapes In

at least one exammBQMstwmm@mBmambgrﬁstgehplmmw&htmmichSsldhbémma:tﬁout 3/8
inch and about SIg g motsFAOE <R3 SNRWFLIMEIE 2206 dheasaiplale 23R aanBsshaned such

that the base plate 225 is relatively narrower at 35portions 2254, 225B and wider near a central

portion 225C of tHhe Biasagslarsvees tirofiskantpté sure BaseOpl ans 256l Earehd v SRaaNidiis af between
about five inghes;gnghnl1aPauieighhinghesand-acentak width-of betysssrabew fayriaches and

about six inches. Such a configuration ca.n provide relatively more material, such as steel, near the
center of the coriPOSHEYPRAEIZAE thereby increasing the section modulus and the moment of inertia at
the center of the span whesedhegreateFIcapacitystppy e xesirabies whickientutovean gliowidor better

performance for a given amount of 10 materal. her examples, the base plat 5 can have a
constant width of %“a%%%)véy gﬁ%l%‘t‘%ﬁ{f %gﬁé@erﬁgﬁtﬁtﬁ%rtfoﬁwﬁ% thah a%(;?ﬁgz f%)c%'rtioclarfllst §5A, 225B.
Accordingly, the Daseptdtexablean disl corfigursidaplaesided 1pprodederaibhsenfoe thewsupports

230A-230H, 2350 435H Fhediaselale 225 62l proyide ahase fonaddiionahiueagts. 15FIC
24B illustrates a cross sectional view of the composite panel 200 taken
connection plate 247 is provided which can be secured to concrete portion 210 and to
the first end of support 235A. Similarly, another girder connection plate 248 1s
provided which can be secured to concrete portion 210 and to the first end of support
230H, and yet another girder connection plate 249 is provided which can be secured
25  to concrete portion 210 and to the first end of support 235H.

In at least one example, the supports 230A-230H, 235A-235H, can be formed
of a high-strength material, such as steel. For example, the supports 230A-230H,
235A-235H, can be formed from rolled steel angle members and/or heavy gauge bent
shapes. The girder connection plates 247-249 can also be formed of a high-strength

30  material, such as steel, including rolled steel angle members and/or heavy gauge bent
shapes.

In at least one example, the base plate 225 can be a steel plate with a thickness
of between about 3/8 inch and about 5/8 or more. Further, as shown in FIG. 24 A, the
base plate 225 can be shaped such that the base plate 225 is relatively narrower at end

35 portions 225A, 225B and wider near a central portion 225C of the base plate 225. For

example, the base plate 225 can have end widths of between about five inches and



along section 24B-24B of FIG. 24A. As shown in FIG. 24B, the frame assembly 205 also includes end
supports 250A, 250B coupled at a first end to the concrete portion 210 and coupled at a second end to
the base platen2Bh/dspilre example shown in FIG. 24B, the end supports 260/ES2808¢an extend from
the concrete portion 210 to the 20 base plate 225. According to one embodiment, end support 250A
can be positioned relative to base plate 225 and concrete portion 210 such that support 235A is
positioned directly behind end support 2504 as illustreged. In this orientation, end support 250A and
support 235A, and likewise support 230A, can all share a common plane. Similarly, end support 2508
and supporfs 236k 30 daphbe iibAeetaisd Widd: Z5shrirecen ciam dAUPIEKECadsarhally Mtstrated in

FIG. 24B. Aﬁa@ﬁ@W@J@h“&%JJM%%@&EQr%QQ99301@8%%9}5%%{%9@'ﬂ%t’&il%l7I%l@éﬁ 25468 prayided which
can be secured to end support 250A, and anotherg%irder connection plate 252 is provided which can

be secured to a'8mstaICEAL R SABRIEEBPESHEN BTSN tHS SAHBSIHY SFd'MR TR BB panel 200.

In the iIIustratedn@gggﬁpI@g.ﬁa@rggc@rta@ @@ﬂ@ec@iompla@e@%&sepasétigmmbemtmmgm edge 240
of the concrete Bor_tlo whi e%%ljrder connectlﬂg‘xg{zrlzIjl ositioned beneaggrtge QRRosIN engfedge 245

of the concrete poitidH 21 ¢ ESRrigHR O AR AOW the Girder Conhedtion plates 2b1. 252 to
thereby supportropposinipentls ekihe tontrete partion22 1 0aRbedeeringpagiain WiddflptodnGv24A, girder

connection plates 247249 520 e SCEuIE (. 5ANGrete.SRAION 234, a:sifllarmannes uch that the

girder connection ;r)&fates 7-249 are positioned beneath the corresponding end edges 240, 245. 19

Support membeAgpBdizmiybehpdsivarials e eBrRespaigHghiadserslith B sssithsscoPstisport

members 220, syioh thabagiaesnhiSupBAS:GaN SHRISALCHMMR PlaneakobR} ARG kigré4B
illustrates support members 215 being connected to base plate 225 and extending toward concrete

portion 210 at aﬁ@ﬁ@%‘t‘ﬁﬁ%‘ébect to base plate 225 Support members 225 can have a
corresponding angle witlrespeatiakibaseqlatecizimAceordinghtocns embeairextl) suigmort 230A

and support 235A have a sué) jally. similar angle from theﬁ%{s%ggxt 225 such that support 230A
and support 235A°8RAFESE ??éri%ri? p(%gﬁgasalﬁn%arﬁ Selilr?av Support A%:ﬁ%r%r 1ave a su 1gt%{%g"tially similar
angle from the bdseiptaide? 26dasuspppe R PF0A ikl cuppdra P 85itst thiud tetiderimgrsigpportsn230A,

235/ and end suppar 2adiide g sLsIRIRHY allongd ing sommpmelane, RUuaik. s neon 2308

can share a common plane with support 235B as a result of a substantially similar angle between

support 230B aridBate plateuRRsrtnASHAWEER sapsaterB IRAHLREETSIaRPP JkBvifsdiesupports

230C, 235G, canshare @ 60mManR@ne :sURRAEHE3RZ3aR Gappshats @ camBopoRianadsupports
230E,235E can share a common plane, salﬂf%ports 230F,235F can share a common 20 Qfls%ne, supports

230G,235G can'€hsié dodtiatiiiiane ahd SOt BYEPR, 2384y BAL SRRSEt 2508 Ean share a
common plane, gaghorRaudiing: Fosaansirsiarsange hstweenitdosespondinghsuppantsianddiie base

plate 225. FIG. 24C is.a crass sectignal view, of the composit nel 200 taken along section
54C.24G of FIG IROH A I ETHERRE Ao g‘?‘&“@s&sﬁ"g}aeoté %%oﬁaffg s
illustrated in FIGp124C,Sinailadnceatesppptior220B gehenadyringhfdés HBlabndurtiba2é@nd fivst beam
e 2o A S S EIER R 8 ot 0 o s gl
As shown in the illustrated embodiment, a girder connection plate 251 is
provided which can be secured to end support 250A, and another girder connection
plate 252 is provided which can be secured to a similar end support 250B positioned
on the opposing end of the composite panel 200. In the illustrated example, the girder
30  connection plate 251 is positioned beneath the end edge 240 of the concrete portion
while girder connection 252 is positioned beneath the opposing end edge 245 of the
concrete portion 210. Such configuration can allow the girder connection plates 251,
252 to thereby support opposing ends of the concrete portion 210. Referring again
briefly to FIG. 24A, girder connection plates 247-249 can be secured to concrete

35 portion 210 in a similar manner such that the girder connection plates 247-249 are

positioned beneath the corresponding end edges 240, 245,



In the illustrated example, the first lateral portion 270A defines a channel 275 30 that is adapted to
facilitate connection a first composite panel to a second composite panel. The channel 275 is formed
by a ledge 2wbthat isssecessed below a plane defined by the top surface 267 /¢ésshouldes1280 forms a
transition between the ledge 277 and the top surface 267. In the example illustrated in FIG. 24C, the
channel can include one or more bolts 282 that extend upwardly from the ledge 277, and are
35configured to facilitate connecting one composite panel to another composite panel. 20 In the
illustrated example, the second lateral portion 270B has a shape that is complimentary to the channel
275 in the first lateral povoATR TEA RS TAdifiteas fsirmagtsed mpasheisaneldinggatiacr Adtortdingly, the

second lateral pRgian2 (RR.GHA AL {AP-385 dhat inpudes . a.shavides 287 gl.Ashaps it is

complimentary to the shoulder 280 of the first lateral portion 270A. In at least one example, holes 290

(best seen in 10MHES: 2XRY) SFaHIfddsn 1R HLETREFTaTRPAPPORIBRP 708 b posaBrEthe same
distance relativesndhgashopddei P8Aagithebokis 282ca5@ positiangd andthenedaad 1éspiative the

shoulder 280 on.the first lateral portion 270A (not.shown in FIG. 24A)...  As shown in FIG. 24C, the
first beam portio%aé%gktgng%thes %Je%%rﬁgl %%q%?{%%%?tfé%lv%ég%ae%&gﬁﬁ’ W&‘%’f‘y"%{\ﬁhr%ﬁﬁff ffom the
slab portion ®60binepaaticAkkr, 15 thelfinstdhensrepbotiom 265 mmod (i second heat poatioav265B can
be integrally for | sl ion . r,.the first.beam partion 265 he second
beam portion 2%Zﬁcgg{ng%iggﬁd%%r%%&%%lﬁ%p%ﬁ%%glﬁg%e 1g%tﬁ tg ?héugg%%gsﬁ?é’%oﬁngﬁgéo a?ﬁ at least
one example, a er ofthe filsirbeasPportiorPRESA andiddenterdoftnecseddfd beampartion 2658

can be separateg|,hyA@ialaneea of g&mﬁﬁﬂeﬁ}%%@ﬂéb@%@ﬂ%&?@%éi)ﬁd(%ﬁ@%%&ﬁoi%km
p

preferably the spacing between the first beam portion 265A and the second beam portion 2658 is

\ np 1 portic
approximately fiVBfdERIPHASFLPRNE Sbnd benribBRiSHEIIEER 2858 he b al Witig s between
about four inchem angdabokt sight ischasandupheigoef between Alauksix pnehesians.phaut eight

inches. Accordi the first beam partion 265A 25 and the second beam jon 265B can be thicker
than the rest of %ggoaﬁcgfer%upto?t{igns‘%jf&%% d%lﬁléiﬁﬁea ??bSBY‘f?SH %@.Oﬁtf?e? @#&8&5&&% #ness of the
first and second 2igamdobetiors: 265p0R265B K andabaw the diptSantiseesadsbpeurt postione 2B5A, 265B
to provide addiianplsieROrL gk M IRMANGSI AT IGEonstele PN eodniB Al ans srample,

the frame assembly 205 is coupled'to the concrete pofrtion 210 by way Ir second
beam portions 285X 2688 cats Wit pet deseribedlnnmorertetail 5EI0R8 5T cRefdaing agpaimn FIG. 24A,

the first setgf latQral SUpPRHMEIHERS &1 iS LAURIRIIMINEFANCTSIE RRHINN 2361y Way glithe first

beam portion 265A and the second set of lateral support members 220 is coupled to the concrete
portion 210 by 3%Wa$HBR tHe sdEbRePpERR BTHBHOBEEH SarhcEmitisgphomrs2SBA® I0-Izan couple

between corresponding supports and the base plate 225.
FIG. 24C is a cross sectional view of the composite panel 200 taken along
section 24C-24C of FIG. 24A and illustrates the structure of the concrete portion 210
25 1n more detail. As illustrated in FIG. 24C, the concrete portion 210 generally includes
a slab portion 260, a first beam portion 265A, and a second beam portion 265B. The
slab portion 260 shown includes a generally planar top surface 267, a first lateral
portion 270A and a second lateral portion 270B.
In the illustrated example, the first lateral portion 270A defines a channel 275
30 that is adapted to facilitate connection a first composite panel to a second composite
panel. The channel 275 is formed by a ledge 277 that is recessed below a plane
defined by the top surface 267. A shoulder 280 forms a transition between the ledge
277 and the top surface 267. In the example illustrated in FIG. 24C, the channel can
include one or more bolts 282 that extend upwardly from the ledge 277, and are

35 configured to facilitate connecting one composite panel to another composite panel.



to the first beam portion 265A a.nd supports 235A-2351-1 can couple to the second WO
20111059447PC IMUS2009/064451 5beam portion 265B. According to one embodiment,
reinforcemewts 2suetsas plates, rebar, anchors, and/or any other desired reinfose@memtsican be placed
within the concrete portion 210 to anchor the supports 230A-230H, 235A-23511, 250A-2508B to the
concrete portion 210 (collectively shown in FIGS. 24A-24C). As also shown collectively in FIGS.
24A-24C, supports 230A-230H, 235A:2351-1, 250A-250B can i 0 space the base plate 225 at a
distance of between about four and five feet from a bottom surface 269 (best seen in FIG. 24C) of the

slab portions260. As wil ibee dppreaiederaginip dhe eeonddetenh nestivb difidt tessrrs dbe plate 225
from slab portiop,260; & desived distaneeeAsrshowe paiticiayidol350248 ardiR4Gothegcomposite

panel 200 can 15 also include a layer of material 295 to facilitate, among other things, formation of the
concrete portior? 24RO WEIPALEHY iREFEEN MREtiRH Yayst SL%CHI%\%E)@F? BURERAHIEr FEHEE unwanted
transfer of heat,almpnesamtbotinesnt a giplaye el maiatial20Mhatis adoatimiasutationfoshoukizam

insulation form omitted from FIG. to.focus on the configuratipn frame assembly
205. 1t will be aégrgeé\@%d ?185?3{ eé% é)rrﬁwﬁé ?,;lézku‘IaItrlloar{i?J ?%ar% D5 canbe %%%%t%égérﬁ%sgfegfj the
composite panefED02hal abutsithedcontretepodidst 2a0msiownR0BI G pAasitiondd Hicleasteone

example, the foam insulafion faumi235.sancavs a shaneithatis he, negative r fveiag ofthe concrete

portion 210, including any desired part of the slab portion 260 and/or the first and second beam

portions 265A, ZeBBYShiesheedaridtl sohciitdrer Pravitenaidye (ot AbRY eUTaoA%dr both sound

and temperature. Further,dhefoamrnsutationferm IR aanelsepedssedie heuseand wherwise
preinstall a radiant floor heating an coolin% system as desired. The foam inésgla;ion fo'rqﬁ 295 can be
0

provided separdi&l) Bt <P Gad WIPHY TheStREEb A S SIAR RSHISH hEEFPS and
second beam peitiais: 26, 366BnQ6eA3Mhexamptasydethadpotiorninfithechm pasieipnel 200

will now be discussed in more detail. T oug}% ariqus .step W%H e described in xemplary order, it
will be appreciatkégrfﬁat he stgee’pgl%eggrl ed %SI‘OV\? %gﬁeﬁ’e%eer g?[mtée in gogﬁ‘ é]re%é% §r (relrrgath(ej some
steps can be onsitteddetirely porapprépitear detindd Idhgthémadie pdamn the dengbined akw/or split as

desired. 35Refe£8&§&s%e&ﬂ¥e%w@ TGPread A4S APIRINY RS CAMROSILE RARE) 400 £apsiRClude
securing the second ends of supports 215,220 and end supports
and a center of the second beam portion 265B can be separated by a distance of

20 between about four feet and about five feet or more, but preferably the spacing
between the first beam portion 265A and the second beam portion 265B 1is
approximately five feet. The first and second beam portions 265A, 265B can have a
width of between about four inches and about eight inches and a height of between
about six inches and about eight inches. Accordingly, the first beam portion 265A

25 and the second beam portion 265B can be thicker than the rest of the concrete portion
210, including the slab portion 260. The increased thickness of the first and second
beam portions 265A, 265B can allow the first and second beam portions 2654, 265B
to provide additional support for the remainder of the concrete portion 210. In at least
one example, the frame assembly 205 is coupled to the concrete portion 210 by way

30 of the first and second beam portions 265A, 265B, as will be described in more detail
below.

Referring again to FIG. 24A, the first set of lateral support members 215 1s
coupled to the concrete portion 210 by way of the first beam portion 265A and the
second set of lateral support members 220 is coupled to the concrete portion 210 by

35 way of the second beam portion 265B. In particular, supports 230A-230H can couple
to the first beam portion 265A and supports 235A-235H can couple to the second



250A,250B to the base plate 225, forming a concrete portion 210 and securing the first ends of
supports 215,220 and end supports 250A,250B to the concrete portion 210. Supports 215,220 and
end supportsws0dy,2&0BITan be secured to base plate 225 by various secadngspetiadsssuch as
welding or through a traditional fastener such as a threaded coupling (i.e. bolt). 10After supports
215,220 and end supports 250A,250B are secured to base plate 225, the foam insulation form 295 is
then positioned relative to the supports 230A-230H, 235A-235H, 250A,250B. The foam insulation form
295 can be supported in any suitable manner to maintain the foam insulation form 295 at a desired
position and orieAtatfoAdiéietivé 18- thé dsasdifsdte XR5eaRd diecsu Pty ZR0AL2 30 2851852351 -1,

250A-250B Thereafiehdeinfaremantssichasinelsen Sidm by telnipiring 4ehasanth (alkdescribed
above with reference to Figs, 3-7) and ang other reinforcement and/or intermediate su /%p}orts can be

positioned as deSBH FEIRATERToHE ROARNAGHIETHANNM?295 Ak reittérceents UhdAHriermediate
members can betsecisireeto pachOthey 2bpadivapiniainediin thels ppsitionaplatieatecthadaam
insulation form 295 in any ma desired, including th use of wire, rebar irs, and/or any
other component%oggca‘é’sﬁeﬂﬁg%lgés %ﬁ@e@?&%ﬁ?fgé%‘%& g)@%ﬁ%%i&%lﬁgﬁé %%o%p% 18 described
above, can Hiso bpapratidéasapbesizéd. Suchiseimforctmentsicahalsfobe usedvo fetthefirst ends of

supports 215122%&50_%1%1?%%&%@';@&9_%2%&%Hﬂ@%&@%@*& ir%%ﬁ’k%%?énf%@&o% will be

215,220,250A,2508B In appropriate positions with respect’to eac e n one embodiment,
securing the first @RS Bfahesspppstts 121520 2@ So AIRSOR dottheltish aste Paitida 2 fowasidhclude
forming a beam aygypd RideagtaauloR Qf the first end of a support. In an alternative embodiment,
securing 30 the first end of a. support to the concrete portion can include securing at least a portion of

the first end of the suppoft TR PRATEFEAHEAR BEmber S 28 rethsr PRkt Histe Yt &8ne other

type of fixture desighegditeibe epelesedadthintite:beanidit thisonabner, thigssUpper:iscotpled or
otherwise connected to the beaT ﬁnd uItiH1ateI¥ to the concTeteIP?rtion. The bolts 28§ can also be

positioned and/of Sy eé reintrcémite §sa3é§%8fl%r HFHe .?‘H%H%Sr?é’ﬁ‘ r%d{ﬂrthe
concrete. .23 refhereaftent¢harfinsfeand segonil lbeanmpodiorst26EA: 2658 macddliéastiaportion of

ihe sab porton 260,631 i RImer DvasuIng coNeIgIs Yo e AmIMAAR. o #9R, Thereatter

the concrete can be cured and the composite pan can be ready for assembly with other

composite panel9208 o aippeeatiestitivripaidoby S\itedi 300 (B eoBRDER) s fadhbe

described inmorg, deiall PREIAWOs caAABEUSinalY A SOMRASLE AAPELicORaambe fRrmed:that includes
first and second beam portions 265A, 265B that are thicker than other parts of the concrete portion

210. The first andEEHHABEGHFHOHRNE IBEET 2658 support the slab portion 260 in two areas and
can allow for better suppoit keth hrtweentbeheranPRRitAfon form 295 can have a shape that is

the negative or inverse of the concrete portion 210, including any desired part of the
slab portion 260 and/or the first and second beam portions 2654, 265B. Such a

25  configuration can also provide a layer of floor insulation for both sound and
temperature. Further, the foam insulation form 295 can also be used to house and
otherwise preinstall a radiant floor heating and cooling system as desired. The foam
insulation form 295 can be provided separately or can be used during the formation of
the slab portion 260 and the first and second beam portions 265A, 265B.  One

30 exemplary method of forming the composite panel 200 will now be discussed in more
detail. Though various steps will be described in an exemplary order, it will be
appreciated that the steps described below can be performed in a different order and
some steps can be omitted entirely as appropriate or desired. Further, steps can be
combined and/or split as desired.

35 Referring collectively to FIGS. 24A-24C, forming the composite panel 200

can include securing the second ends of supports 215,220 and end supports



15 265A" 265B and on the cantilever. Further, such a configuration can lead to a stiffer floor while
reducing the amount of concrete utilized in other designs, such as some described herein previously.
Accordinglymeompositaganels 200 can be formed that include a frame agsemio@oB4ad a concrete
portion 210. The composite panels 200 can then be used to form a pre-cast structural floor system, as
will now be discussed 20in more detail. FIGS. 25A and 25B illustrate a precast structural floor
system 300. In particular, FIG. 25A illustrates a top vigw of a precast structural floor system 300 while
FIG. 25B illustrates a cross sectional view of the pre-cast structural floor system taken along section
25B-25B of FIG2 3% 2 iBrdetho Haierpiats pRelcEsmina cturices eshay Sthsdocgirterdhes are

placed at appropfiateROsifians, PRe:sHeh ©XAMlE & SHAWMEVEISE5A, invhishrairdrisidé similar to
those described above with reference to FIG. 16 have been grovided. It will be appreciated that other

girder configurafidtis S4APRRD He oLk anAS BRIt 2dRe dsOELAh RS APEL IR anBIN 966 can include

girder connectiopy plates 24 éu49 & boddZ(best sagmia hlGfouAA aaditida?4B)dhatark positioned
beneath end ed%es 240, 245. The.gir%ew:onnection plates 247-249, 251-252 are secured to the rest

of the frame ass %ﬁ?fél@?@%(ﬁ?s 2Y'a manner that allow the frame assembly 205 (FIG. 24A) to
counter thedensile forceSahatpyotdd bivise and empthete ATOSIREEE240 sedBadfithbasonbiigte portion

210. By directing the ile f I ti - ' I mpesite panel
200 can thus begg%gé%%%glc%&ggtt}ﬁ%%?r e‘Jr%gi)L%{ I[%%E %&Egé%%?ﬁg@u%ﬁ%%@%@?ﬁ é@ g%A the end

edges 240, 245 Zretb\vEidpphidgly Piadetd Bitectijeotraneigirdeisn Broush £¥bhfiguPRAEECHN allow the

composite panel 200 ta.be gasiheset anta:the o ehthegindess 16 -hhis inturmisaraler a crane to
set the composite panels 200 quickly as each composite_ panel 200 can be positioned over the girders

! . R
16 and be lowerdH iRTS PR siFel ¥hegthsebaceihdtton ptate e £90PRS 45 (9513955 i ‘éhgage the
girders 16 directiy sehitesthexrest of the composite panel 200 is positioned in the space between the
girders 16. FIG. 25 ggl}g%{ates cross sectional view of the t[:dgasc(;dst stggctural fpaorgs368 1A 300 taken

. e INTOIC ents su S Oon § INTOTCING reoar o,
along section 25B-25B o5 RMRESHGIR N FIE° 268°Vaniols other components’can allow the

precast flooring dystétad3abote beitleadily assembled, Babhais ofithevthefes:R9or¢RIGn24Y in the
second lateral poyion 2T0B.G3R.BE AARIEIRIEPNEI0NE OLIA GoIIeRPANEING Rl 282 (FIC. 24C)

that extend from the ledge irst lateral portion 270A of an adjacent composite panel 200.

As shown in FIG935ET hseteinipisemissradyamais oy s PRMBEEItRRY Hest s 6aditREIREuch that

the second,jatergl PogipR, 7,608 Ohane 2&9&%8@%@%29{2 iR Tairdde tedirstiatgrahportion
270A of an adjacent composite panel 200. The composite panels 200 can then be connected in any

suitable mannermanngeRigaia i RRG o h e nESe I AT 2 I8P8F SARScSRPBsItEE RSN 200 can
be offset from a ganten&aOhtngcontratepastian =l Oxtmpastictila, ihesataiidraidialpokiagn 270B is

further from the %i %gsgrlﬁ}eedza gvicg tcgrel ggcr)i%(e)rg%v(?.reedcyso&gl;}%g ﬂgle,lch reinforcements can also be
used to tie the first ends of supports 215,220,250A,250B together or to simply
25 position the first ends of supports 215,220,250A,250B in appropriate positions with

respect to each other.

In one embodiment, securing the first ends of the supports
215,220,250A,250B to the concrete portion 210 can include forming a beam around at
least a portion of the first end of a support. In an alternative embodiment, securing

30 the first end of a support to the concrete portion can include securing at least a portion
of the first end of the support to a reinforcement member, such as rebar or a metal
plate or some other type of fixture designed to be enclosed within the beam. In this
manner, the support is coupled or otherwise connected to the beam and ultimately to

the concrete portion. The bolts 282 can also be positioned and/or secured to the

35 reinforcements as desired, or can be simply anchored in the concrete.



75 first lateral portion 270A such that composite panel 200 will tip in the direction of the second lateral
portion 270B when base plate 225 is positioned on a support surface As the composite panels 200
thus tip, the talp 286 /0%vile second lateral portion 270B of one composite panehgidisdaseught into
contact with the first lateral portion 270A of an adjacent composite panel 200. As shown in Fig. 25B, a
portion of the tab 30 285 is received within the channel 275 (FIG 24C) in the first lateral portion 270A
such that the tab 285 rests on the ledge 277 and the shyoulder 280 on the ledge 277 abuts the shoulder
287 on the tab 285 With the heavy end of one composite panel 200 set onto an adjacent
composite panel 200, itldanchiceasier fiost alhdf dre@wdrvgositpams|L2DY, oA leuel anbecause the
composite panels 200 wil} %‘%ﬁ%‘@ﬁ%}%@ 9&%&“%%?5@&%@&%@9 9888&8*1%‘3%2%(? yill,nelp

balance each other out. 25 FIG. 26 illustrates an en a composite panel 200" according to
one example thafmeitigasierdotittetd froeaber 2o eraisis Aiterbativecéonfigheationponitheaarhmple

shown in FIG. 26,0girdgr sonagslies plagsand /R SPRA banehsen onvtisdip.focys.ohthe shape

of the concrete portion 210" though it will be appreciate that such components can be included as part
of the composite BRI ¥080%7 VAL rfifigh e éoftipoSite Pakal J6tessHitrs dinflsr it composite

panel 200 describgdvabove except that an arch 400 is formed in the slab portion 260" between first and

second beam portions %6<:5kfd216 B'. Such a c?nfigug?t'&%ta can ro%lide S oothﬁ%nsi ion betfween the
[

first and second beam porct?onsn 2 éS,&',CQg]é)@S} W can redlicé stress riste?‘g WA e 8a¥ Dortion

260 by r'educing sitand temersribnAS66rdidgiId dmeabodickenthacoirpasite ddohpanstigdisclosed
comprising a congligi:=iab. aid a-lame assEmily.Rdepie o sUPRRKHNE gaRcRIe g, Ig rame

assembly having a first and second set of support ers, wherein each support member has a first
end and an oppoXiAdgsévendandngiteremiendaribstienduapeie b perrrsaniie bsasceriplets together

and each secongdend ofBie suPROthaambers:isRAuEeURIer 1Q.8he SRRGHRS.alab wheraia first
support member of the first set of Sl:rgport members shares a common plane with a first support

member of the s8E6RAVEEE SPLibD P FERMaHLERANWIE il APsPLiGh 6 e IsEr 6 tB%irst set of
support membergesbiabes aceeimproviqlane Withoadsegeonebsippast pembaoddhe dirstsed ehsupport

members. Accardin an embodiment, a composite floor | ig.disclosed.comprising: (i) a
concrete slab, andf ﬁé%%fré?nr%e élgﬁ’p (gldy tgdétna&l %8§p 5616 %ﬁ%lﬁg%rme if%\eb?Wé)Féﬁﬁ Rﬁge#?a%%)e
comprises: (a) a wasbqgyldte psavdt(boanphuratityesf suppor! fieonbessmaeh Wal/imgabirdisendand a
second endzowhqﬁ%peaggaq{ the first ends of the plurality of support members is coupled to the base

plate at a common location on the 30 base plate and each of the second ends of the plurality of
support members is colipfedl td5heaenérdtalsiahaae distrreribcationg dnither contyete’8fab thus

causing the plurgjity;afistippert fempereibe anoladwih 1esresk to.Akieastie of dig cancrete slab

or each other. _ : , :
while FIG. 25B illustrates a cross sectional view of the pre-cast structural floor system

taken along section 25B-25B of FIG. 25A. In order to form the pre-cast structural
25 floor system 300, girders 16 are placed at appropriate positions. One such example is
shown in FIG. 25A in which girders 16 similar to those described above with
reference to FIG. 16 have been provided. It will be appreciated that other girder
configurations can also be used. As previously discussed, the composite panels 200
can include girder connection plates 247-249, 251-252 (best seen in FIGS. 24A and
30 24B) that are positioned beneath end edges 240, 245. The girder connection plates
247-249, 251-252 are secured to the rest of the frame assembly (FIG. 24A) in such a
manner that allow the frame assembly 205 (FIG. 24A) to counter the tensile forces
that would otherwise act on the end edges 240, 245 of the concrete portion 210. By
directing the tensile forces to metallic portions of the composite panel, the composite

35  panel 200 can thus be placed directly on the girders 16.



According to an embodiment, a composite floor panel is disclosed comprising 35a concrete slab, and a
frame assembly adapted to support the concrete slab, wherein the frame assembly comprises a
plurality of swipert mgssiers coupled to the concrete 26 5slab, wherein tiR€ PRAZIN/ WisUpport
members are angled with respect to at least one of the concrete slab and each other, wherein a. first
support member of the plurality of support members shares a first common plane with a second
support member of the plurality of support members and wherein the first support member shares a
second common plane with a third support member of the plurality of support members, wherein the

first commof plane is diffePEtipghamitbsstshbltormmoiisisrbedees PAB prEsaistqHvaMbASHay be

embodied in othgspegificiRramsiithei-depading frepnits shidh ek esseRtidkchapsiasthas: The
described embodimen%s are to be conﬁidered én all res ecés ﬁ‘g as illustrative and not restrictive. The
scope of the inventidh 1§, FeretBr 8T RGeS S}’ﬁ%rgf%é ded BAMEHR HaA by H& % 8%oregoing

description. All clhamnigesoniatitcpanel withinthekimearing anchpasigepahedqRivalendy pbtheotdims are to
Egrﬁg;giﬁ;:ed Wi%h\jgrt h%irgﬁgglgelﬁ\/\e{rb(? toieslg@é% qr{tso pl}ég:esslTrlché gh7e g;l'i'r ercgorrqg&%.g% g?a%sp e L
10 249, 251-252 will engage the girders 16 directly while the rest of the composite panel
200 is positioned in the space between the girders 16.

FIG. 25B illustrates cross sectional view of the precast structural floor system
300 taken along section 25B-25B of FIG. 25A. As shown in FIG. 25B, various other
components can allow the precast flooring system 300 to be readily assembled. Each

15 of the holes 290 (FIG. 24A) in the second lateral portion 270B can be adapted to
receive one of the corresponding bolts 282 (FIG. 24C) that extend from the ledge 277
of the first lateral portion 270A of an adjacent composite panel 200.

As shown in FIG. 25B, several composite panels 200 can be positioned next to

each other such that the second lateral portion 270B of one composite panel 200 is
20  mated to the first lateral portion 270A of an adjacent composite panel 200. The
composite panels 200 can then be connected in any suitable manner.

As illustrated in FIG. 25B, the base plate 225 of each composite panel 200 can
be offset from a center C of the concrete portion 210. In particular, the second lateral
portion 270B is further from the base plate 225 in the horizontal direction than the

25 first lateral portion 270A such that composite panel 200 will tip in the direction of the
second lateral portion 270B when base plate 225 is positioned on a support surface.

As the composite panels 200 thus tip, the tab 285 on the second lateral portion
270B of one composite panel 200 is brought into contact with the first lateral portion
270A of an adjacent composite panel 200. As shown in Fig. 25B, a portion of the tab

30 285 is received within the channel 275 (FIG 24C) in the first lateral portion 270A
such that the tab 285 rests on the ledge 277 and the shoulder 280 on the ledge 277
abuts the shoulder 287 on the tab 285.

With the heavy end of one composite panel 200 set onto an adjacent

composite panel 200, it can be easier for all of the composite panels 200 to be level,
35 because the composite panels 200 will naturally want to tip onto the connection and

once connected will help balance each other out.



a frame assembly having a base plate, a plurality of first lateral supports secured to the base plate,
and a plurality of second lateral supports secured to the base plate, wherein the first lateral supports
lie in a first plaoeanddfrsecond lateral supports lie in a second plane, whereipbthediatsplane and
the second plane each intersect the base plate and wherein the first plane is disposed at an angle
relative to the second plane; a concrete portion coupled to and supported by the first lateral
supports and the second lateral supports; and afgam insulation form positioned with respect to
the supports during the formation of 10the concrete portion and wherein concrete is poured into the
foam insulation form tofbétm2helbotreretapertionie? . ofhe ccompositeaieb2PEnetwidiagmol pueherein the

first plane and the, seeand, AIang, LETSe5HaLA SRIMEN 9,90 108, RESE RIRE: i faddiE ComPOSite
t j g

floor panel of claim 1, wherein at least one of the first lateral supports and the 155econd lateral

supports are secilifegrtiHe Husenplatd Gt AtcEintebRaBeeion oHitieabasaprnons Thee diiposite
foor panel of clai e RETSUN WP G USH AISTahSURPRSIAGS Ve O G See0RAsRIgl upports

are secured to the base plate at the common location. 5. The composite roorE’ane of claim I,
wherein the condPeiSYSBrioMARRATTA 1 dhedndrd A BAE ARfcalesRiisIPFLstHAP comprises at least
one end support extendirgoavaylfrafe thenpasie: 2platedovaardbhe fiisirandhebedhgosienpasite floor

panel of claim 5, fysther comprising a.girder,conneclion pigteSegured to the end SupRAty60-
between first and second beam portions 265A°, 265B°. Such a configuration can
provide a smooth transition between the first and second beam portions 265A°, 265B’,
which can reduce stress risers within the slab portion 260” by reducing sharp corners.

15 According to an embodiment, a composite floor panel is disclosed comprising
a concrete slab, and a frame assembly adapted to support the concrete slab, the frame
assembly having a first and second set of support members, wherein each support
member has a first end and an opposing second end, wherein each first end of the
support members is coupled together and each second end of the support members is

20 coupled to the concrete slab, wherein a first support member of the first set of support
members shares a common plane with a first support member of the second set of
support members and wherein the first support member of the first set of support
members shares a common plane with a second support member of the first set of
support members.

25 According to an embodiment, a composite floor panel is disclosed comprising:
(1) a concrete slab, and (ii) a frame coupled to and adapted to support the slab,
wherein the frame comprises: (a) a base plate, and (b) a plurality of support members
each having a first end and a second end, wherein each of the first ends of the
plurality of support members is coupled to the base plate at a common location on the

30 base plate and each of the second ends of the plurality of support members is coupled
to the concrete slab at distinct locations on the concrete slab thus causing the plurality
of support members to be angled with respect to at least one of the concrete slab or
each other.

According to an embodiment, a composite floor panel is disclosed comprising

35 a concrete slab, and a frame assembly adapted to. support the concrete slab, wherein

the frame assembly comprises a plurality of support members coupled to the concrete



7. The composite floor panel of claim 6, wherein the girder connection plate is positioned on an
underside of the first end of the concrete portion. 258. The composite floor panel of claim 1, wherein
after the comopeteimsuned the foam insulation form is permanently affixe @€ /ifewdfiet&te portion.
MCSLLP 28 9. The composite floor panel of claim 1, wherein he foam insulation form is used to
preinstall a radiant floor heating system. 10. The composite floor panel of claim 1, wherein an arch is
formed in the concrete portion. Il. The composite flo@cpanel of claim 1, wherein the base plate is
spaced a distance from a 5bottom surface of the concrete portion. 12. A composite floor panel,
comprising3a fralee whesmbie chmlising HRscSTPAFaREy SRSt Slig6MredHa & HtFafty of second

supports, each SupRATLhaying A kst ndl andanARERSINg Seeepsrendiihe searnd.ereobeach of the

plurality of first and second supports being coupled to the base; and 10a concrete orticIm comprising a
slab portion haﬁh@’%ﬂfﬁ?ﬁ&?ﬁa&@res a first common plane with a second support member of the

plurality of support members and wherein the first support member shares a second
common plane with a third support member of the plurality of support members,
10 wherein the first common plane is different than the second common plane.

The present invention may be embodied in other specific forms without
departing from its spirit or essential characteristics. The described embodiments are
to be considered in all respects only as illustrative and not restrictive. The scope of
the invention is, therefore, indicated by the appended claims rather than by the

15 foregoing description. All changes which come within the meaning and range of
equivalency of the claims are to be embraced within their scope.

What is claimed is:



a first beam portion coupled to the slab portion and extending away from the first surface of the slab
portion, and a second beam portion coupled to the slab portion and extending away from t

15surface of the slab portion, wherein the first beam portion is spaced apart from the second beam
portion, wherein the first ends of the plurality of first supports are coupled to the first beam portion and
the first ends of the plurality of second supports are coﬁ%led to the second beam portion; and a

foam insulation {ogrrg don%)soigil?n (c)io\r/vi%rrll Ies ecpt(l)nthe supports during the formation of 20the concrete
portion and wherein concrete IS p Uret mt8 ti€%oam insulation form to form the concrete portion 13.

The composite floor panell KM iahereindhaslak AadIY indtesa IR daieal porign,and a

second lateral portion, wherein the first lateral portion includes a ledge an er defining a

channel that is tasepred fram Auplaneodedined bythetipstsuHagce ol the wlal RapAtion,and nyherein the
second lateral portion includes a tab haying a shape complimentary to the ledge and shoulder of the

first lateral portibferaM@BpttPli29n 4 4irS pdnocompdsitediodipanehebotaine 123 wheneipidine wlakportion
includes a first lateral portion and a second lateral portion, wherein an edge of the second lateral

portion is futthetfrBff thapadbthtssapelerssainbissataiahsstiveathvdisetigaedithelfirsidateral

portion is from t(§1e ba%le with respect to the horizontal direction when the base is positioned on a
support isposed at an angle'relative to the second plane;

a concrete portion coupled to and supported by the first lateral supports and the second
lateral supports; and
a foam insulation form positioned with respect to the supports during the formation of
10 the concrete portion and wherein concrete is poured into the foam insulation form to form the
concrete portion.,
2. The composite floor panel of claim 1, wherein the first plane and the second plane intersect at
a common line on the base plate.
3. The composite floor panel of claim 1, wherein at least one of the first lateral supports and the
15  second lateral supports are secured to the base plate at a common location on the base plate.
4. The composite floor panel of claim 3, wherein two of the first lateral supports and two of the
second lateral supports are secured to the base plate at the common location.
5. The composite floor panel of claim 1, wherein the concrete portion includes a first end and
the frame assembly further comprises at least one end support extending away from the base
20  plate toward the first end.
6. The composite floor panel of claim 5, further comprising a girder connection plate secured to
the end support.
7. The composite floor panel of claim 6, wherein the girder connection plate is positioned on an
underside of the first end of the concrete portion.
25 8. The composite floor panel of claim 1, wherein after the concrete is cured the foam insulation

form is permanently affixed to the concrete portion.



5surface. 15. The composite floor panel of claim 12, wherein a portion of the slab portion between the
first beam portion and the second beam portion forms an arch.  16. The composite floor paréf &t.LP
claim 12, wherein the first supports lie in a first plane and the second supports lie in a second plane,
the second plane being oriented at an angle relative to the 10first plane. 17. The composite floor
panel of claim 16, wherein the first plane and the secortd plane intersect in a line approximate the
base. 18.Th mposite flo %ganel of clfallm 7, wherein at least one pair of the first supports and at

least another pgi'r S tRE eSSt S BT S S nﬁ&ﬁ%’i‘.f&%%%‘?’é?%‘éfﬂ%%ﬁ IS ESELI BiF ke Bbase.

19. A method of farming.R cAMRCsite,panel, comprising: securing a plurality of supports to a base
plate; positioning a form with respect to the supports; and pouring concrete into the form to form a

concrete portion havwagoaysésheruidiqamwithr alMangtrancha widhs ra-featihearnderion.and. a second
beam portion spaced apart from each other relative to the width of the slab portion, wherein each of

the first beam pblrtibire apuithets doonphbd arfie portiorwkatenthalong ditleaspaabatitnaot dtedength of the
slab portion and away from a top surface of the slab portion; and wherein positioning the form

with respect to IIELLpWEES RicIsFe8BEEHIHRY a foam

12. A composite floor panel, comprising:

a frame assembly comprising a base, a plurality of first supports and a plurality of
second supports, each support having a first end and an opposing second end, the second end of
each of the plurality of first and second supports being coupled to the base; and

10 a concrete portion comprising

a slab portion having a first surface,

a first beam portion coupled to the slab portion and extending away from the first
surface of the slab portion, and

a second beam portion coupled to the slab portion and extending away from the first

15  surface of the slab portion, wherein the first beam portion is spaced apart from the second beam
portion, wherein the first ends of the plurality of first supports are coupled to the first beam
portion and the first ends of the plurality of second supports are coupled to the second beam
portion; and

a foam insulation form positioned with respect to the supports during the formation of

20  the concrete portion and wherein concrete is poured into the foam insulation form to form the
concrete portion.

13. The composite floor panel of claim 12, wherein the slab portion includes a first lateral
portion and a second lateral portion, wherein the first lateral portion includes a ledge and
shoulder defining a channel that is recessed from a plane defined by the first surface of the slab

25  portion and wherein the second lateral portion includes a tab having a shape complimentary to

the ledge and shoulder of the first lateral portion.



25insulation form with respect to the supports and wherein pouring concrete into the form ing&%ﬁp
pouring concrete into the foam insulation form. MCSLLP 30 20. The method of claim 19, w

securing supports to the base plate comprises securing the supports at an angle to the base plate. 21.
The method of claim 19, further comprising curing the concrete and wherein after the concrete is cured
the foam insulation form is permanently affixed to the cOhcrete portion. 522. The method of claim 19,

wherein securing, t lurality. of support he base plate includes securing a plurality of first lateral
supports securr;%'tl(})gt %Oglgggl tf)lgs?ggga %ﬁ%tfog}?ilrg? %1%%%%&%@0% noét Iénblﬁ%?a%ﬂeys 8#1% t(:%{ﬁﬁﬂlateral

supports to the hagslate, g&y'@dira@éﬂm&ma{weiwm%@%% the.ftplang.anddhe secanddplane

intersect at a common line on the base plate and wherein the first plane is disposed at an angle
relative to the séoantlqibasewitba3pethe meshashal elaicachInmhareiptberfoamtinglationifan is used
to preinstall a radiant floor heating system. 24. The method of claim 19, wherein an arch is formed in
the slab portionfisenischathe iirseamd sedoridrivoarn poetiorswhen B8 bategsmethiodedfonlaismpbdit wherein

the base plate is spaced a distance from a bottom surface 15o0f the slab portion.
suriace.

15. The composite floor panel of claim 12, wherein a portion of the slab portion between the
first beam portion and the second beam portion forms an arch.
16. The composite floor panel of claim 12, wherein the first supports lie in a first plane and the
second supports lie in a second plane, the second plane being oriented at an angle relative to the
10  first plane.
17. The composite floor panel of claim 16, wherein the first plane and the second plane intersect
in a line approximate the base.
18. The composite floor panel of claim 17, wherein at least one pair of the first supports and at
least another pair of the second supports substantially intersect at a common location on the
15  base.
19. A method of forming a composite panel, comprising:
securing a plurality of supports to a base plate;
positioning a form with respect to the supports; and
pouring concrete into the form to form a concrete portion having a slab portion with a
20 length and a width, a first beam portion, and a second beam portion spaced apart from each
other relative to the width of the slab portion, wherein each of the first beam portion and the
second beam portion extend along at least a portion of the length of the slab portion and away
from a top surface of the slab portion; and
wherein positioning the form with respect to the supports includes positioning a foam
25  insulation form with respect to the supports and wherein pouring concrete into the form includes

pouring concrete into the foam insulation form.



26, The method of claim 19, wherein the foam insulation is used to preinstall a radiant floor he%LLrlg,

system. 27. The method of claim 19, wherein the first beam portion and the second beam er% re

thicker than the slab portion. 2028. The method of claim | S,wherein the first beam portion and the

second beam portion extend longitudinally along the composite panel. 29. A precast structural floor

system, comprising: a plurality of girders; and a pIuraIitf/Oof composite floor panels, each including a
n the concrete portion

concrete portio am 25insulation form and a frame assembly, where;

includes a conc?g?g%é eﬁ%ﬂ%g@%ﬂéﬂ?@%ﬁ% S\/?/(fafﬁl,gamf?r%?'getg%hep%aﬁ? PP ARIEEY R BR& Dortion
extending from @, MSklsR 2L 1toB surface,pfithe concrete slab, the first beam portion and the second
beam portion being spaced apart from each other relative to the width of the concrete slab and each

extending along atTeasteehporiehiaf theflengthaf phisiconsreiersiabhand awhenir thefiame assembly
includes a base plate and at least one support assembly including first supports extending between
the first concrete is cured the foam insulation form is permanently affixed to the concrete portion.

5  22. The method of claim 19, wherein securing the plurality of supports to the base plate includes
securing a plurality of first lateral supports secured to the base plate to lie in a first plane and
securing a plurality of second lateral supports to the base plate, to lie in a second plane, wherein
the first plane and the second plane intersect at a common line on the base plate and wherein the
first plane is disposed at an angle relative to the second plane.

10 23. The method of claim 19, wherein the foam insulation form is used to preinstall a radiant
floor heating system.
24. The method of claim 19, wherein an arch is formed in the slab portion between the first and
second beam portions.
25. The method of claim 19, wherein the base plate is spaced a distance from a bottom surface
15  of the slab portion,
26. The method of claim 19, wherein the foam insulation is used to preinstall a radiant floor
heating system.
27. The method of claim 19, wherein the first beam portion and the second beam portion are
thicker than the slab portion.
20 28. The method of claim 19, wherein the first beam portion and the second beam portion extend
longitudinally along the composite panel.
29. A precast structural floor system, comprising:
a plurality of girders; and
a plurality of composite floor panels, each including a concrete portion, a foam

25 insulation form and a frame assembly, wherein the concrete portion includes a concrete slab

having a length and a width, a first beam portion and a second beam portion extending from a



5beam portion and the base plate and second supports extending between the second beam_ portijon
and the base plate and wherein the foam insulation form is positioned with respect to the s%%%
during the formation of the concrete portion and wherein concrete is poured into the foam insulation
fortn to form the concrete portion. 30. The precast strLécituraI floor system of claim 29, wherein at least
one composite floor panel 10includes at least one girder connection plate secured to at least one of

(he irst SuPPOTIS, LIS RIRD ROl e AlASL GAMASI AN MIRIS. Reing.RRsianed Biow- an end
edge of the concrete slab, the girder connection plate being con |gure8 to suppport one ofthe

composite flookpapelpiR REnseldiaaty R RESMING@IISENS cSlerdib g1 e5RSt SeMRLIlogLSystem
of claim 29, wherein each concrete slab includes a first lateral edge, a second lateral edge, the top

surface definestlqlangeationwlidrelanthke difstelateraltedge indliudesia tlanel deéinbly therdn ihat is
recessed below the plane defined by the top surface and the second lateral edge forms a tab having a
shape complim@ieatyttcatiiessiatsraitrnggerssesbly Thdudies Hstt strratis aktoding st fie firsvherein
a second Iateragl1 edge is further from the 20base plate with respect to a horizontal direction than an

I

edge of a first IBTPPERIGH ISR RTS8 SRRl ras sEln b WS ShR AP Rrd bR,

portion and the base plate and wherein the foam insulation form is positioned with respect to the

supports during the formation of the concrete portion and wherein concrete is poured into the

foam insulation form to form the concrete portion.

30. The precast structural floor system of claim 29, wherein at least one composite floor panel
10  includes at least one girder connection plate secured to at least one of the first supports or the

second supports, the girder connection plate being positioned below an end edge of the concrete

slab, the girder connection plate being configured to support one of the composite floor panels

to be set directly on one of the girders.

31. The precast structural floor system of claim 29, wherein each concrete slab includes a first
15  lateral edge, a second lateral edge, the top surface defines a plane and wherein the first lateral

edge includes a channel defined therein that is recessed below the plane defined by the top

surface and the second lateral edge forms a tab having a shape complimentary to the first lateral

edge.

32. The precast structural floor system of 31, wherein a second lateral edge is further from the
20  base plate with respect to a horizontal direction than an edge of a first lateral portion is from the

base plate with respect to the horizontal direction.



