PRECAST COVPCOSI TE STRUCTURAL G RDER AND FLOOR SYSTEM BACKGROUND Fi el d of
the I nvention 5The present invention relates to precast conposite fl oor

Wé?% f35§?dlat ed Technol ogy Precast concrete construpgjw?i(;;lﬂ;gﬁggl

r comercial and industrial buildings, as well as sone larger
residential buildings such as apartnment conpl exes. Precast construction has
several advantages, such as nore rapid erection of a building, 10 good
quality control, and allowing a majority of the building structural nenbers
to be precast. Conventional precast structures, however, suffer from
several disadvantages, such as being heavy and requiring conpl ex
connections between precast nenbers and to the rest of the buil ding
structure. Currently, precast single tee and double tee panels are used for
constructing 15 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 fromthe deck surface al ong the | ongitudinal
center of the deck. The beamis usually about 8 inches thick and about 24
inches tall. 20Double tee panels usually have a deck surface which is about
2 inches thick and have two beans extendi ng down fromthe deck. The beans

are placed about four feet apart runnin e he panel, and
are about 6 i ncheSHiT GOMHETRES T?Hﬁﬁﬂ?%kéﬁH%%§4§?£Lg§%€% e single and
doubl e tee panels are installed, about 2 or 3 inches of concrete is placed
on top of the panels. 25Si ngl e andadpuhbenbee panel s can be heavy. Heavy

fl oor panels cqg?{ggykre heavi er colums and beans (i.e., columms and beans

with increased S8AY structural |ntegraﬂ) to support the fl oor
Py

panel s and s& on, |?mP@ﬁ§ﬁﬁ@mPh@mﬁﬁ®Q%%NG@WW§§ ¥F@fy structural part of
t he buil di ng stiReutt wkenoldeavi er structural elenments often use nore

materials and are thus, IBLECAREATLYE kUL 6 LAGLERSE dakesal and
vertical 30support, and may tdmmgtmggmsmihth qg&for a
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Precast construction has several advantages, such as more rapid erection of a building,

10 good guality control, and allowing a majority of the building structural members 1o be
precast. Conventional precast structures, however, suffer from several disadvantages,
such as being heavy and requiring complex cennections between precast members
and to the rest of the buiiding structure.

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

15 floors. The precast single and double tees are typically eight feet wide and ofien
hetween 25 and 40 feet long ot longer. The single tes 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.

20 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 rurning down the length of the panel, and are about 6 inches thick and 24
inches tall. Often, afler the single and double tee panels are installed, about 2 or 3
inches of concrete is placed on top of the panels.

25 Single and double tee panels can be heavy. Heavy [loor panels can require
heavier columns and beams (i.e., colurnns and beams with increased strength and
structural integral) to support the fioor pancls and so on, increasing the weight of
nearly every structural part of the building structure. Heavier structurai elements often
uge more raterials and are thus more expensive, require increased lateral and vertical

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

capacity,



capacity. 2 SUWARY OF THE | NVENTI ON A conposite floor panel
i ncludes a concrete floor deck having a side portico and an edge nenber
secured to the side portion. The edge nenber is configured to be positioned
WO Jiaxi3n4diy to an adj acent edge nenber. The adj acent edgePEER0Il $/036751
coupled to an adjacent concrete floor deck. The edge menber is further
configured to have a junction fornmed between the edge nenber and the
adj acent edge nenber to define a channel. The edge nenber is further
configured to have a binder material placed in the channel to forma joint
bet ween the concrete floor deck and the adjacent concrete floor deck. toA
nmet hod of formng a precast structural floor system may include precasting
a first conposite floor panel having a floor deck, precasting a second
conposite floor panel, securing a second edge angle of the first conposite
floor panel to a first edge angle of the second conposite floor panel to
define a channel therebetween, and placing a binder nmaterial in the
channel . 15This Summary is provided to introduce a selection of concepts in
a sinplified formthat are further descfibed belowin the Detailed
Description. This Summary is not intended to identify key features or
essential characteristics of the clainmed subject matter, nor is it intended
to be used as an aid in determ ning the scope of the clainmed subject
matter. 20BRI EF DESCRI PTI ON &hvdidR I HAWINGSvEnTION  Vari ous enbodi nent's of

t he present invention are shown nq gescr[Beg rn reference to.the nunbered
dr awi ngs wherein: & SmPogf F’Orlpﬁm’?f“m ? P EPEE AP A RE BF T "Bxenpl ary
precast struct anddn cffeommbsymiverhtatic odcioniynt dhores axamplsemi2dR g. 1B
illustrates a BOLk@BARET SR@E Y& a8 Qfe AGH AL Rt 2 GRER a%E tembd por

5  coupled to an adjacent concrete floor deck. The edge member is further configured to

have a junction formed between the edge member and the adjacent edge member to
define a channel. The edge member is further configured to have a binder material
placed in the channel to form a joint between the concrete floor deck and the adjacent
concrete floor deck.

10 A method of forming a precast structural floor system may include precasting
a first composite floor pane! having a floor deck, precasting a second composite floor
panel, securing a second edge angle of the first composite floor panel 1o a first cdge
angle of the second composite floor panel to define a channel therebetween, and
placing a binder material in the channel,

15 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
matler, nor is it intended to be used as an aid in determining the scope of tie clatmed
subject matter.

20 BRIEF DESCRIPTION OF THE BDRAWINGS

Various embodiments of the present invention are shown and deseribed in

reference to the numbered drawings wherein:

Fig. 1A illustrates a top view of an exemplary precast structural floor system
according (o one example:

25 Fig. 1B illustrates a bottom perspective view of adiacent composite floor

panels and an example composite girder according to one example;

Fig. 2A illustrates o partial cross-sectional view of a joint between two of the
adjacent composite floor panels taken along section 2A-2A of Fig. 1A;

Fig. 2B ilustraies a partial cross-sectional view of the joint of Fig. 2A

30 between the adjacent composite floor panels {aken along section 2B-2B of Fig. 24;



panel s and an exanpl e conposite girder according to one exanpl e;
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Fig. 2A
exanpl e joint between a conposite floor panel
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osite floor panels taken along section 2A-2

trates a partial cross-sectional view of the joint of Fig. 2A
30 between the adjacent conposite floor panels taken al ong section 2B-2B of

Fig. BAillustrates a partial cross sectional

vi ew of an

and an exanpl e conposite

girder taken along section 3A-3A of Fig. 1A Fig. 3Billustrates a

parti al

Cross-

38-3B of Fig. 3A; Fig. 30 illustrates a partial cross-sectional
joint of 3A taken al ong section 3C-3C of Fig. 3A Figs. 4A-4B
illustrate various steps of an exanple nmethod of formng a conposite fl oor

panel ;

10Fi gs.
form ng a conposite girder

between conposite floor panels according to several exanples;
Fig. 7 illustrates a joint between opposing conposite floor panels arid a

gi rder
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ording to one exanpl e;

Fig. 3A iflusirates a partial cross sectionai view of an example joint between a
composite floor panel and an example composite girder taken along section 3A-3A of
Fig. 1A;

Fig, 3B ilustrates a partial cross-sectional view of the joint of Fig. 3A taken
along section 3B-3B of Fig. 3A;

Fig. 3C illustrates a partial cross-sectional view of the joint of Fig. 3A taken
along section 3C-3C of Fig. 3A;

Figs. 4A-4B illustrate various steps of an example method of forming a
composite floor panel;

Figs. SA-5B illustrate various steps of an example method of forming a
composite girder,

Figs. 6A-6D) illostrate aliernative joints between composite floor panels
according 10 several examples;

Fig. 7 illustrates a joint between opposing composite floor panels and a girder
according to one example;

Fig. 8A is a bottom plan view of an exemplary embodiment of a composite

floor panel;

a cross sectional view of the composite floor p

Ul

Fig. 8B illusiraies
8A taken along section 88-8B of Fig. 84;

Fig. 8C illustrates a cross sectional view of the composite floor panel of Fig.
8A taken along section 8C-8C of Fig. 8A;

Fig. 9A illusirates a top plan view of an exemplary embodiment of a pre-cast
structural floor system;

Fig. 9B illustrates a cross sectional view of the pre-cast structural floor system
taken along section 9B-9B of Fig. 2A; and

Fig. 10 illustrates an alternative embodiment of a composite floor 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 varions aspects and sbjects 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

sectional view of the joint of Fig. 3A taken along section

vi ew of the

5A-5B il lustrate various steps of an exanpl e nethod of
Figs3 6A-6D illustrate alternative joints



Fi gw(ﬁﬁ]iﬁ}@&qttom pl an view of an exenpl ary enbodi nent of Rﬁ@?ﬂﬂ19®6751
e

fl oor panel; Fig. 8B illustrates a cross sectional view o

conposite floor panel of Fig. 8A taken al ong section 8B-8B of Fig. 8A;
20Fig. 8Cillustrates a cross sectional view of the conposite floor panel

of Fig. SA taken along section 8C- 8C of Fig. 8A Fig. 9Aillustrates
a top plan view of an exenplary enbodi nent of a pre-cast structural floor
system Fig. 9B illustrates a cross sectional view of the
pre-cast structural floor system 25taken al ong section 9B-9B of Fig. 9A;
and Fig. 10 illustrates an alternative enbodi nent of a conposite floor

panel . It will be appreciated that the drawings arc illustrative and

not limting of the scope of the invention which is defined by thc appended
claims. The embodi ments shown acconplish various aspects and objects of t he
invention. It is appreciated that it 30is not possible to clearly show each
el enent and aspect of the invention in a dingle figure, and as such,
multiple figures are presented to separately illustrate the various 4
details of the invention in greater clarity. Simlarly, not every

enbodi mrent need acconplish all advantages of the present invention.

DETAI LED DESCRI PTI ON

details of the invention in greater clarity. Simitarly, not every embodiment need

accomplish all advantages of the present invention.
DETAILED DESCRIPTION

Exemplary precast structural flooring systems, composite flooring panels,

5 composite girders, joints and methods for forming each 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 examples disclosed and are not intended to narrow the scope of
the appended claims.

10 The examples disclosed below may reduce the weight of a flooring system
compared to a conventional system. For example, a conventional concrete double tee
system with similar spans and loading conditions would weigh approximately 100%
more per square foot than examples disclosed herein. Other structural members such
as concrete girders and concrete columns that are used with double tee systems are

15 also much heavier than columns used with the present invention. Increased weight of

. the double tee floor system necessitates larger footings and foundation walls. This is
restrictive for taller structures and for construction in areas with poor soil bearing
capacity.

The vertical legs or walls of a double tee floor panel are solid and will not

20 allow for passage of mechanical, plumbing or electrical through the tee, thereby
increasing the floor to floor dimension because all of the utilifies need to be run below
the floor structure. Openings in the stem wall of the present system allow the
mechanical, electrical and plumbing to pass through the structure, thereby eliminating
the need to run these elements below the floor structure.

25 The present system also allows for greater flexibility in locating slab
penetrations (openings through the floor siab) 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 tec systems are assembled by weld plates embedded in each
component and must bear on concrete or masonry structures. The current system is

30 bolted into a lighter steel structure which makes it possible to use in mid to high-rise

construction.



“@%@i@“gﬁecaﬂ structural flooring systenms, conposite fll‘@ﬁ"/lﬁ'gz@ﬁ?@@aﬁ

rders, joints and nethods for formng each wll
di scussed in reference to the nunerals provided therein so as to enabl e one
skilled in the art to practice the present invention. The draw ngs and
descriptions are exenplary of various aspects of the exanples disclosed and
are not intended to narrow the scope of the appended clains. 10The exanpl es
di scl osed bel ow nmay reduce the weight of a flooring systemconpared to a
conventional system For exanple, a conventional concrete double tee system
with simlar spans and | oadi ng conditions would wei gh approxi mtely 100%
nore per square foot than exanples disclosed herein. O her structural
menbers such as concrete girders and concrete colums that are used with
doubl e tee systens are 15 al so much heavier than colums used with the
present invention. |Increased weight of tshe double tee floor system
necessitates |larger footings and foundation walls. This is restrictive for
taller structures and for construction in areas with poor soil bearing
capacity. The vertical legs or walls of a double tee floor panel are solid
and will not 20 allow for passage of mechanical, plunbing or electrical
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high-rise cgnstr UctLQRse oBthe way the calculations are performed for a conventional
cotnposite 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
15 the Iabor réguired to weld the steel deck in place.

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
wel concrete without any of the concrete strength. In the present invention, the steel
beams will be completely shored by the forms while the concrete is wet. This by itself

20 reduces the size of the steel beam and eliminates the need for precambering the beam
gince the baams aren't required to support the weight of the wet concrete.

Additionally, in normal stesl construction the beams are alighed 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 form for the concrete slab. When

25 caloulating the section properties for this system, the distance from the top of the stesl
beam to the middle of the concrete is one of the biggest factors. The present invention
places a concrete stem wall between the stesl beam and the-concrete slab and removes
the steel deck, thereby increasing the distance {from the top of the steel beam 1o the
centerline of the concrete slab and creating a composite section. As such, the load-

30 bearing strength and span capabilities of the precast panel system are greatly
increased. The present floor system eliminates a significant amount of steel and

concrete material as compared to & conventional poured-in-place system.



Conventional steel and concrete conposite construction al so has several
ch are alleviated by the present invention. Conv I I
V@ﬁh%%@ﬂ?%&@}oor framng is very labor intensive on site. Aftggh?ﬁgégﬂﬁgﬁﬁg§i
of the colums for a conventionally framed floor, the rest of the materials
for the conventional systemare 5 installed individually, and include the
girders, joists, netal deck, nelson studs, reinforcing, edge enclosures,
and poured concrete. This assenbly takes much | onger than the present
invention due to the precast nature of the present system Wth the present
invention, tradesnen are able to occupy the floor to conplete construction
in a nuch shorter tinme frame which nmeans shortened overall construction
time. 10 Because of the way the calculations are performed for a
conventional conposite floor, the concrete that is below the top of the
flute in the decking is not used in the conposite section, but stil
contributes to the weight of the concretg in the building and the cost for
that material. By precasting the floor panels, the present system has
elimnated the need for the metal deck. This elimnates the material and
15t he | abor required to weld the steel deck in place. I n nor mal
steel construction, the controlling factor over the size of the steel
menbers is the neceﬁsﬂ@yﬂmm:Wh@ﬁ%@édﬂwﬂwéﬁﬁﬂg%W@Wh%ﬁ@ﬂ?W“@awwyﬁﬁhe ful
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the precast pan efImfomieem are great resent floor system
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to every figuref@ismedeprity, but are understood.to be part of the panel

or g' rder. 20 As illustrated in Figs. 1A and 1B, the example precast structural floor system

100 includes at least one composite floor panel, such as a composite floor panel 200,
an adjacent composite floor panel 200°, opposing composite floor panel 2007, and a
plurality of girders 300. Fig. 1B illustrates the composite floor panel 200 and the
adjacent composite floor panel 2007 resting on the composite girder 300 in which
25 intervening composite girder have been omitted for clarity. The labels adjacent and
opposing are provided for ease of reference only. It will be appreciated that the
composite floor panels within the precast structural floor system 100 can have the
same or different configurations than discussed herein. For ease of reference, similar
components in the composite floor panel 200 will be labeled with the same reference
10 numbers as corresponding components in the adjacent composite floor panel 2007
Accordingly, the composite floor panels 200, 200 are labeled for ease of reference

only and the discussion of the composite floor panel 200 may be applicabie to the



FMWYO.201A/ 559018 il lustrate a precast structural floor systenPUI0US2O0TO2ATST
to one exanple. By way of introduction, the configuration of various
aspects of the precast structural floor systemw || be introduced bel ow,
foll owed by a discussion of the formation of those conmponents. Accordingly,
the configuration of exenplary to conposite floor panels wll be

di scussed, followed by a discussion of the configuration of exenplary
conposite girders. The structure of joints formed between the conposite

floor panels will then be introduced as well as the structure of joints
formed between conposite floor panels and conposite girders. Thereafter,
the formation of a precast structural floor systemw || be described which

i ncludes a 15 di scussion of an exenplary nmethod of form ng a precast
structural floor system a discussion of an exenplary nmethod of formng a
conposite girder, a discussion of an exenﬁlary met hod of forming a joint
bet ween adj acent conposite floor panels and finally a discussion of formng
a joint between a conposite floor panel and a conposite girder, 20As
illustrated in Figs. | A and 113, the exanple precast structural floor

system 100 i ncl ugdgsoat b§datel D€ CRIPOS: SorddoRIioPAARIs wiBkICH: @& CONpOSi te
fl oor panel 200, an ald‘ji acent O%rrposi te floor panel 200', opposing conposite
f1 oor panel 200" 57&Hd A prufaltty of girders 300. Fig. 1B illustrates the
conposite floor panels20@teandint e 58] ‘g@:é’fﬁ%‘n%ﬁ?jwit"e For dorel geheély 200!
resting on the cgpesiihduightdetic 3RO0210NAWMINCHO 2By be fOkRY YeBiteR EhnROdPOoSi t e
girder have been, i ldechh olCldllen F0%A.ARS AYIRGRUnANG ARPOSI NG are
provi ded for éase of reference onl It WIn”_ be appreciated that the
conposite floor Prarel¥: Hi0 Hi spteHE Jhelois 2%Vl ket aied i BYF 96896t ém 100 can
have the sane oragiopfiedr esitt gonh ingewr adnpdns déshamiodios duseetkutagoepinthe For ease

of reference, siglLhat HOIBLAER LSt t he conposite floor panel 200 will be
| abel ed with the sane teferﬁgnce. 30 %g?,_ers 1S corre Baogﬁitng conmponent s in
the adj acent conposi & FFE5F “hERe: ttiony er‘i‘i’i"?iﬂi”é, e coMEdsTte 1 oor
panel s 200, 200' flar penklRfebledndiges eawetofion whlbi®ncaccbpring beanR4ftred di scussi on
]9}‘ the corrFosi teplﬂxﬁﬁ?ﬁﬁ&ﬁﬁwiﬂ.zﬁ(&t RBYorl @xaa PRI ih@&iﬂkr@te&lﬂmiflhﬂaay%tﬁﬁ{w(ﬁg te

oor panel 200" .as well. as, ather, co S| 0 it hi e precast
structural fl oor syEtERgo > > aSAfsgpn%ﬁ‘?%g r“rc%f% ’eE @%&1& %ﬁwl %&}&{Lﬁ% exanpl e
conposite floor PaeriEe0 ddy2gRmepginp yidisd M ade 4B P8Rrerceresdf Alf4210. A
joint 220 may bezibpr e datweedecompasi2zies, SsBlmwgralpdnenteedin 800° and
bet ween t he %ﬁ“c.!o%&e &5&%‘%0\%\”&%&% efﬁohﬁh&%m& L&s R 0001 8ANGLSE00,5 200" i N

parti cul ar. e | olnt di scussed In mpre detall at™ an

appropri ate poi ntPo%t felB- gadhef &e casrgnestoars $e& AR imslyis et feﬁséac,ggﬁfaf%ur ation of
t he exanpl e conpesidnel hoior epaxing @OGersehs fivfl Uis tepragdslpn 2P g fhduBy | n
addition to the gQReiel s Shabedbtlherdiifer GRSt Boers208 4 b o mpanele 200 al so

i ncludes a concrete,stemwal |l 23 a el el beam 240, and plurality
of braces 250. I‘H‘Eyawe ggg%o"ﬁﬁ“"é%&’ﬁ‘& Z:fu%feﬁeagg{gﬁlﬁteedt%rpéﬁ‘gg’ F0o0s "be. for med
of a conposi t?e natenrs dibs nehele hsugestahf Brtesel ® cohwidet @ therceportreitd YV def i ne
upper and | ower gi4tdoGesded k2Aber2 124 3218PRPASIAY Sk desipRLdrete?slAS10 and

. ds 21 6A, ,216B. . P TTNEIT 4
opposi ng ends 21,64, o240 ME o oIBP EHHE JTETORSuAd06 WALPRuTBY al s be

described in more detait below.

In the iilustrated example, the concrete slab 210 may be supported by,

25 coanected 1o, and/or integrally formed with the concrete stem wall 230. In particular,
the stem wall 230 may extend downwardly and away fram the lower surface 212B of

the concrete slab 210, The stem wall 230 may include a plurality of stem supports

232 with openings 234 (also reforred to as blockouts) defined in the concrete stem

wall 230 between the stem supports 232, The openings 234 may reduce the amount

30 of concrete utilized in the stem wall 230 relative to a continuocus support, which in
turn may reduce the dead load of the composite floor panel 200. In such a

configuration, the stem supports 232 provide the structure to transfer shear [oads



15 ceongraig/Soadr 210 to extend fromthe opposing sides 214A, mIFRIS2011/026751
respectively. As shown in IB, each of the edge nenbers 218A, 21813 incl udes

at |east a generally horizontal portion extending transversely fromthe
concrete slab 210. Though descri bed as an edge nenber hereinafter, the edge
menbers 218A, 2188 may include only the horizontal portion shown. Further,
as illustrated in Fig. 113, each of the 20 concrete sl abs nmay al so incl ude
wel d plates 219 enbedded in the concrete slab 210 adjacent the edge nenbers
218A, 2188 as desired. The exanple concrete slab 210 may be supported in
any manner desired, one configuration of which wll be described in nore
detail below In the illustrated exanple, the concrete slab 210 nay be
supported by, 25 connected to, and/or integrally formed with the concrete
stemwall 230. In particular, the stemwall 230 may extend downwardly and
away fromthe | ower surface 21213 of the cagncrete slab 210. The stem wall
230 may include a plurality of stem supports 232 with openings 234 (al so
referred to as bl ackouts) defined in the concrete stemwall 230 between the
stem supports 232. The openings 234 nmay reduce the anount 30 of concrete
utilized in the stemwall 230 relative to a continuous support, which in
turn may reduce thercdieaghd waretofabtZhband depiseli rre! PRyl furet b "$n such a
configuration, the Bl eR SHPROELSvZRA Pe@Vb G HIRC Sk Glpiie @nd aedideanst er

shear | oads 8 bet veer. the concrete slab 210 and the steel panel beam 240.
Further, the openi ng& 234 may provide a conveni ent space to run HVAC ducts,
pi pi ng and el ectrical dopdesione sampkt the st Brevaahprdciinarivghciiet e st em
wal | 230 al so i nel uRies 286 tk shevddhd dpyninRf 239 bEdvelg @8 stAd Gippdast32 S PramiddehgBéopeni ngs
234 between the stem support 32 T ' .36 . ' ct with
and/ or integrally forme cv?nm%cﬁwf%haé‘w%\%ggr@gg‘%ﬁ%c%%g]fg%y %Pﬁ ftaéﬁgl%gﬁtgr%ete sl ab
210 as desired. | n catcredeetb2l bifaledzhnisisbloot Y s3tpfede D4B5 7y N ATVE 2a

t hi ckness that is appmeximast epyxibieper gentt odfhe thikinetshif 0k nesee gib 21fhe concrete
slab 210. Accordin gl t . : V, L R d-hd.ckness

al ong the int erfacgi%%%péggf\;\éhgg%ﬁ% S%?Z}I%ﬁ\%}(\f?wz‘féagﬁa %[eﬁlseﬁ{r:%ﬁlﬂgﬁhéte sl ab 210.
The concrete st dfn igieeniggtepaalhie gddiynAuerdd® 1 t he steel panel beam 240.
The concrete stem wal | '3Ebntraty sibrewiGhlie diogdnntaediidibe stipele] panzl. Beam 240 in

any sui tabl e mnnerchnc?a%%@m%ﬂ Yo %lbg&gne%m%e%gé&ﬁi &AL in ah}nsuﬁzm%
illustrated exanple, the steel panel beam 2404%&%%@%5 an 1- eaf

m
configuration, AccdraRhgry as Phickef &8s aptesé7°an B%H MY M SFde an
upper flange 242, aatcowen 240ishge a2 BHsamandigaative bAR4Gndhe thasterhpand bsagipper

fllange 242 and the Joner; fil@R08e2 Athee 148, aliifr hdnbdiSk i Sk 02ARRMLA het he Upper
fl ange 242 suppci?ts tﬁ?lgtemggﬁp 45 e ok ) nel beam 240

pports _232 .Jhe steel p
may al so serve as aPIadanssaf2 %“Eg‘eﬁ?"ﬁf:g?g?%ﬁ' t%ﬂﬁﬁ%tfﬂ&z e’ﬁ'ﬁ'&’ie’ttﬁ%ﬁ’g?r suppor t
for the |-Beam and flard a¢ssuppotortiztsieonuppmisffe concr et e sl ab.

The steei panel beam 240 may also serve as a base for the braces 250 ©

o

provide additional support for the I-Beam and reduce vibration in the concrete slab.

20 In the illustrated example, the braces 250 may include a lower end 252 secured to the

web 246 and/or the lower flange 244. An upper end 254 of the braces 250 may be

secured to the weld plates 219 embedded in the concrete siab 210, Such a

configuration can aliow the siee] panel beam 240 to support the concrete slab 210 by

way of the concrete stem wall 230 as well as the braces 250, The cencrete slab 210,

25 the concrete stem wall 230, the openings 234, and the stee! panel beam 240 can have
any desired dimensions.

In at least one example, the concrete slab 210 is about eight feet wide, between

about five and 40 feet long, and about three inches thick. The concrete stem wall 230

may be between, but not Hmited to, 12 and 36 inches in height. The openings 234 in

30 the concrete stern wall 230 may be located adjacent the concrete stem wall 230, and

may occupy the entire height of the concrete stem wall 230 as desired. Further, in at

least one example, a 24 inch concrete stem wall 230 can be provided in which the



20 In the illustrated exanple, the braces 250 may include a | ower end 252
secyOeriii a3y web 246 and/or the |ower flange 244. An upgdarURNd 122478 t he
braces 250 may be secured to the weld plates 219 enbedded in the concrete
slab 210. Such a configuration can allow the steel panel beam 240 to
support the concrete slab 210 by way of the concrete stemwall 230 as well
as the braces 250. The concrete slab 210, 25 the concrete stemwall 230,

t he openi ngs 234, and the steel panel beam 240 can have any desired

di nrensions. In at | east one exanple, the concrete slab 210 is about eight
feet wi de, between about five and 40 feet |ong, and about three inches
thick. The concrete stemwall 230 may be between, but not limted to, 12
and 36 inches in height. The openings 234 in 30 the concrete stemwall 230
may be | ocated adjacent the concrete stemwall 230, and may occupy the
entire height of the concrete stern wall 230 as desired. Further, in at

| east one exanple, a 24 inch concrete sfern wall 230 can be provided in

whi ch the 9 openings 234 nay be about 24 inches wi de and 24 inches tal
while the stem supports 232 nmay be approxi mately twel ve i nches wi de and be
pl aced between the openings. In at | east one exanple, the steel panel beam

240 1y, he: about el ye. LGNS, bl N OYELALl pBULRL v hCyhpper T ange 242

and/ or the | ower F7an etween 5 about four d eight inches
wi de. | n géweratibe appran s ‘b@‘éi’rﬁ“’%fiﬁﬁﬁlﬁraf‘de‘& Piated BOYH %%?ﬂ’g’lﬁg% | oaded t he
top half of the heamus si.under, learppesisianiiial i@ sbdiewbiotitombtzal f of the beam

I's under tension. v&ﬁnﬁ&ﬁQQMﬂﬁé.hﬁ@ﬁﬁhMﬁoymﬂbﬂﬁﬂﬁgﬁﬂkﬁéﬁ%%@w§hrength bUt
relatively low tensile stren | e steel has high tensile and

conpr essi ve st?eﬁﬁ?ﬂm”ﬁﬁﬁé?mgﬁﬁﬁf however, may be 10 expensive relative to
concrete. In the exahyeentohpedtdneufpbisdrt bpapmwh isXe@4 Ut e bl & i ve position

of the concrete %&ﬂqs%kg:ﬁﬁﬁ&@&a%ﬂﬁﬂﬁ%&ﬁ&akﬁoﬁmabw%LQuMQtaﬁmunder
conpr essi on whi l he rel ative position of 1 ste Qpan1240 may

cause the steel ﬁgﬁﬁﬁhﬁé3%5§%ﬁ¥h°8mﬁ@“ ﬁ%%%h?ﬁyﬂmWﬂV%wK%%pﬁmn ul't, the
configuration of whistseelibaihigh shisii 498 cEWPHSIERET DL =200 bf‘ray utilize the
best structural RLHORES LRS00 NS e t:Bmple composite floor panel 200, the relative

position of the concrete slab 210 causes the concrete slab 210 to be under

compression while the relative position of the steel panel beam 240 may cause the

steal panel beam 240 to be under tension. As a result, the configuration of materials

of the composite floor panel 200 may utilize the best structural properties of concrete
15 while optimizing the use of relatively expensive structural steel components.

Further, the contiguration of the composite floor panel 200 allows them 1o he
quickly installed at a building site. As will be’ discussed in more detail below, the
composite floor panels 200 can be precast at a separate location as desired, brought to
the building site, and iowered into place through the use of a crane. Once in place, the -

20 joint 220 may be formed between cemposite floor paneis 200, 200° vsing binder
materials, such as grout, reinforcing materials: such as weided wire mesh, anchors,
shear studs and/or other reinforcing materials and fastening procedures such as
welding or bolting,

As shown in Fig. 1B, a joint 320 may also be formed between the composite

25 floor panel 200 and the girder 300. The configuration of the composite girder 300
will first be introduced in more detail, followed by discussion of the joint 220
between adjacent composite floor panels 200, 200’ and a subsequent discussion of the
joint 320 between composite floor panel 200 and the girder 306.

With continuing reference to Fig. 1B, the example composite girder 300 may

30 generally include 2 concrete stem wall 330 and an [-Beam Configuration similar to
that of the composite floor panel 200. In the illustrated example, the concrete stem

wal 330 includes stem support 332 with openings 334 defined thersin. Ridges 336



' 1zing the use of relatively expensive ieel

m@ﬁ@ﬁp§£M0P] Further, the configuration of the ?gigﬁéﬁhzhpﬁ'or pane
200 allows themto be quickly installed at a building site. As will be"
di scussed in nore detail below, the conposite floor panels 200 can be
precast at a separate |location as desired, brought to the building site,
and | owered into place through the use of a crane. Once in place, the 20
joint 220 may be forned between conposite floor panels 200, 200" using
bi nder materials, such as grout, reinforcing materials; such as welded wire
mesh, anchors, shear studs and/or other reinforcing materials and fastening
procedures such as welding or bolting. As shown in Fig. 1B, a joint 320 may
al so be formed between the conposite 25 floor panel 200 and the girder 300.
The configuration of the conposite girder 300 will first be introduced in
nore detail, followed by discussion of the joint 220 between adj acent
conposite floor panels 200, 200 and'%y subsequent di scussion of the joint
320 between conposite floor panel 200 and the girder 300. Wth continuing
reference to Fig. | B, the exanple conposite girder 300 may 30 generally
i nclude a concrete stemwall 330 and an 1-Beam Configuration simlar to

that of the CO”QQ?&;%%%}B\J@@\Q parR@er@! T%Qggcs i’i@maty tﬂﬁude“u?ﬁ%&nf Ab&d exanple, the

concrete stem u es sten1%v£§@ £1 ﬂn enlngs 334 defi ned
therein. Ridges °83@buosgogsis bririhed™En HE“BPeht Hgs ° 4 The ridges 336
may i nclude a sukhivgiz@nd ssarppuiiddesod conpmebisnsisais concrete (preferably between
33 and 50 percent Ofmetomg@mfa@rhgﬂtmqi o b 55k 60 WAL, B30k: 90, 2 L0 provi de

desired conpressi on strengt gpncrete mg 3iﬁgo can be coupled to
or support ed By3ﬂﬁémﬁﬁﬁﬁﬁ§m%ﬁaﬂﬁ§ ﬁﬁmq%”@ﬁﬂmgﬁ@ﬁ B4 lifner. In the

il lustrated exanph® an dfreiafig 2ngdwda 33404 neep HMoitheledidd bdveeupper fl ange 342, a
|ower flange 344 ,gachg. »s@bmﬁé@mm;nfcem NS, Befeen e upper {|ange 342

and the lower flange 3 @nge 3 may be configured to support

t he concrete st é?ﬁf%gﬂo sug)gléthe concretEQ o wall 33
A saddle 360 may be fastened to the flange beam 340 to provide support for

10 the steel panel beam 240. Accordingly, the composite girder 300 is configured to
provide support for the composite floor panels 200, 200°. The configuration and
interaction of the saddle 360 will be described in more detail below in connection
with the description of the joint 320 formed between the composite girder 300 and the
composite floor panel 200 after a discussion of the joint 220 between adjecent

15  composite floor panels 200, 260°,

The configuration of the example joint 220 will now be discussed in more
detail. Fig. 24 illustrates a cross sectional view of adjacent composite floor panels
200, 2007 taken along section 2A-24 of Fig. 1A. As illusteated in Fig, 2A, the joint
230 includes the edge member-218B associated with the composite floor panel 200

20 and the edge member 218A associated with the adjacent compesite floor panel 200",
In particular, the edge members 218A, 218B include transverse poetions 2154, 215B
and lateral portions 2174, 217B. ‘The transverse portions 2154, 215B are shown as
being generally horizontal while the lateral portions 217A, 2178 are shown as being
generally vertical. 1t will be appreciated that the transverse portions 2154, 21 5B can

25 extend away from the sides 214A, 2148 at any desired angle relative to the lateral
portions 217A, 2178, It will also be appreciated that the lateral portians 217A, 217B
can be omitted as desired.

When a junction, such as a weld 290, is formed that comuects the edge
members 2184, 218B, and the transverse portions 2154, 2158 in particular, a channel

30 is formed between the edgs members 2184, 218B. In the illustrated example, anchors
221 may be secured o the edge members 2184, 218B. The anchors 221 may also be

emhedded within the concrete siab 210, In at least one example, the anchors 221 are



Apseshl may be fastened to the flange beam 340 pport for
to t%glgggﬁﬁ panel beam 240. Accordingly, the conpog$$ggg?¥ﬂﬁégﬁ

configured to provide support for the conposite floor panels 200, 200'. The
configuration and interaction of the saddle 360 will be described in nore
detail below in connection with the description of the joint 320 forned

bet ween the conposite girder 300 and the conposite floor panel 200 after a
di scussion of the joint 220 between adjacent 15 conposite floor panels 200,
200" . The configuration of the exanple joint 220 will now be di scussed
in nore detail. Fig. 24 illustrates a cross sectional view of adjacent
conposite floor panels 200, 200" taken along section 2A-2A of Fig. IA As
illustrated in Fig. 2A, the joint 220 includes the edge nenber-218B
associated with the conposite floor panel 200 20 and the edge nmenber 21 8A
associ ated with the adjacent conposite floor panel 200'. In particular, the
edge nenbers 218A, 218B include transverse portions 215A, 215B and | atera
portions 217A, 217B. The transverse portions 215A, 215B are shown as being
general ly horizontal while the lateral portions 217A, 217B are shown as
being generally vertical. It wll be appreciated that the transverse
portions 215A, sl bBs gather 2bile ype nihnawayh e dovihiessipdas «@i4A, 214B at any

desired angle [ ﬂlb@r{]ﬁ]yfﬁzﬁgmweqm!n@wm@h BT NS ZIddy AAT13. I wi |1 al S0 be
appreci ated t hat ateral portions 217 ﬁ omtted as desired.

When a j unct i offrick g ﬁ?mg’W@Fﬁmz@WM1|§:W Pﬁéﬂ”ﬁﬁ%ﬁ&%B flects the edge
menbers 218A, 248Buicand golibi,t inchniisy er sertq d-enfgmeio2 &58y oft513 in parti zul ar,
a channel 3Qis_f ngghgggmeen t he edge nenbers 218A, 218B. In the
illustrated exa anchors 221 %%pe sec§;ed to the edge nenbers 218A,

218B. The anchors Doitrifrisaindies sRocetsad dec Hidt H I He™Wncret e sl ab 210. In
at | east one easEheout hee dnohdremR trias sinfotdnegiraanbeddedids or ot her simlar

types of anch%em dérrammﬁzzﬁ'mgMn@;.;&gmmrmh&,weméaam@ﬂ@ezzmenbers 218A, 2183
are generally L % ed t hereby definé a generally vertical portion and a

general |y horl%gﬁﬁﬁﬁmBﬁWf?gh ¥t wi || be appreciated that other
configurati ens ar dn posshdekaepleitn clulodinmg 2200 isicmirdded e sk 2idM”f i gur ati on or any

ot her 5confi gugf% ico(ﬂé?etedsﬁ§ilf) QQ extends throngh the edge member 218A into the binder
material 222, Similarly, the reinforcement 226B may be anchored in the side 214B of
the concrete siab 210 and extend through the edge member 218B into the binder
material 222.

15 Fig. 2B illustrates a further cross sectional view of the joint 220 taken along
section 2B-2B of Fig. 2A. As illustrated in Fig. 2B, the reinforcements 2264, 2268
may inchude first portions 2274, 227B and second portions 228A, 228B. The first
portions 2274, 2278 may be embedded in the composite floor panels 200" 206 and
extend into the binder material 222 as described above. As shown in Fig. 2B, the

20 second portions 2284, 228B may be disposed st an angle relative to the first portions
2274, 227R, therehy defining a bead therebetween,

In the illustrated exampls, the second portions 228A, 2288 arc generally
oriented parallel to the edge members 218B, 218A respectively. Further, the second
portions 2284, 2288 may be oriented to face each other. In addition, the fizst

25 portions 227A, 227B may extend sufficiently into the binder material 222 to result in
overlap of the first portions 227A, 227B within the binder material 222. The
configuration of the reinforcements 226A, 226B can allow for rapid formation of the
joint 220 as the composite floor panels 200, 2007 (Fig. 1B) are lowered into place on
the composite girder 300 (Fig. 1B). An exemplary configuration of the interaction

30 between the example composite floor panels 200, 200" and the girder 300 will first be
introduced with reference to Fig. 1B, Thereafter, the example configuration shown in

Fig, 1B will be discussed ir more detail with reference to Figs. 3A-3C.



The joint 220 al so includes binder material 222, such as high stren
andMeO 20da/ISBdehk grout. In the illustrated exanple, variouSGlEURR 'M@%Eﬁﬁs
are enbedded in the hinder material 222. These reinforcenents may include
wel ded wire nesh 224 and/or reinforcenents 226A, 22613. 10ln at |east one
exanple, the reinforcenment 226A is enbedded in the side 214A of the
concrete slab 210 and extends through the edge nenber 218A into the binder
material 222 Simlarly, the reinforcenent 226B may be anchored in the side
2143 of the concrete slab 210 and extend through the edge nenber 218B into
the binder material 222. 15Fig. 2B illustrates a further cross secti onal
view of the joint 220 taken al ong section 28-28 of Fig. 2A. As illustrated
in Fig. 28, the reinforcenents 226A, 226B nmay include first portions 227A,
227B and second portions 228A, 2288. The first portions 227A, 227B may be
enbedded in the conposite floor panels 200" 200 and extend into the binder
mat eri al 222 as descri bed above. As shownign Fig. 2B, the second portions
228A, 228B may be disposed at an angle relative to the first portions 227A,
2273, thereby defining a bend therebetweem In the illustrated exanple,
the second portions 228A, 2288 are generally oriented parallel to the edge
menbers 218B, 218A respectively. Further, the second portions 228A, 228B
may be oriented to face itaededat AgriB, 4 pinadkdindy b formdd éetféen g€ comBsipor t i ons
221h, 2278 My exigp ﬂpﬁewfzéd &l %@u%mgn@tugdem@ brh@ Bl 3BLSTikchke 2221t 0 resul t

I r'st

in overlap of the portions n t he, ZQI nderI material 222.
The confi guration et W*F@VW&Eéﬁ%n%’%m@a%ﬁpecﬁﬁ %"J(f’ﬁ‘rr’ MR8 1 api d
formati on of the Js@ddﬁtsaa%eura&o thh elage Bpesid.e fildogein pandlits26d o 200' (Fi g.

18) are | ower ed. i nbo. plAEC. 000! NF, GRIPARLLGIALSH B00Fihoudibh . AN

exenpl ary confi gurati on interaction tween t he exag%
conposite floor pahrepist 32@.')@33’ b fomed i lagidbeg Py A Bprea o otirg Feckrrpekiea e
introduced with rez‘wrnaﬁh@@dateczéflﬁgmag&m [The Mgt terp it hedex@anpd@ingenf i gur at i on

shown in Fi |bWI S N r l o Figs.
3A-3C. 12 ¥ JI° "U’sa? 7 mg] ?‘Tdeﬁmmm e%g@%ﬁ}“hylé{&gﬂef@n Begtlrr‘g%/%g%@f or m&*dg

bet ween t he corrposET!EéCLIWble-‘rcapékq‘éFm Fatebeftiseddagidosi t e gi rder 300. The
joint 320 may ipclude I$§\lﬁri]ﬁlbtra@§@%taﬁcroséﬁechdnhlw&tvroatheﬁnrit BROMiken aldnB, exenpl ary

aspects of (e 1 01 S0,k LR, Bcpadilh 3 JR0RRRURT sl uip 1 ange

beam 340, a girder™ concrete stem wal |
330, and a bi nder IMWOPIEISIH%@P?(H*IE% H2ABE)B andy bojiep wsie Fht e IRE PBR, the joi nt

320 may be fornmed Rymp RGRELNR kﬁmmet@éeamgappz%mpmﬁm eeds panel beam
240 in the saddle 3

0, fastenin addl e 360,
fastening a panel F °ﬁfe°‘3i‘°§f‘&’“’§°%rﬁcﬁv ﬁ&as{apg &%Si%ntpa%%? aﬂ%@ and
appl yi ng the himder netsquiiadiarl@ 30w Fi Fig. 3@,@}3 1D\vm|ﬂ@1§@ é“&r@ar’ahﬁl}’@wdtohélej oi nt 320

to be formed rapid} erpl!athFathth@s“ﬁdlédab'sfwe%%ﬁﬂaage@aﬁahmobegda@@nsﬁ&kl onal view
of the joint 320 taken a section 3A-3 }trated in

Figs. 3A and 38, tHEVEHT & %%ﬁggéﬁétrlﬁﬁsﬁ e GWPEUI‘%% 108'8 1B G R 2 ¢ e pl ates
362A, 3628 and a hedicOm Pt Biver 3364 Tadusbadtrd B tipk pdseth@62 hcréyheblewa‘astened to

and extend bet me%@g% RORII0G: HhflSeP! RLESHAOSA 530 2Pt Pudlebisae a recess

configured to recel east_a portion of th Pagcp beam 240.
include the secunng of the ste:f:l pancl beam 249 in piace w:thm the 360.

Fig. 3C illustrates a partial cross-sectional view of the joint 320 taken along

section 3C-3C of Fig. 3A. As illustrated in Fig. 3C, another aspect of the joint 320
includes securing the girder joint plate 370 to the panel joint plate 270. The exampie
panel joint plate 270 may be secured to anchors 272, such as shear studs or other

25 types of anchors. The anchors 272 may be embedded within the concrete stem wall
230, thereby securing the panel joint plate 270 to the composite ficor panel 200,
Similarly, the example girder joint plate 370 may be secured to anchers 372
embedded within the concrete stem wall 330, thereby securing the girder joint plate

370 to the girder 300. In at least one example, the anchors 372 are shear sids. The

30 pane! joint plate 270 can be secured to the girder joint plate 370 in any suitable

manner, such as by welding, fasteners, and/or in any other manaer.



15 As particularly shown in Fig. 38, the |ower flange 244 can be placed on
e, | ate 364 of the saddl e 360. The |ower fl | so be
Q@@EW @@ﬁhﬁPplace relative to the saddle 360. In at ﬁ@g@% onéﬁgﬁgﬁple t he
| ower flange 244 can be secured to the |ower plate 364 by fasteners 366
t hat pass through both the | ower flange 244 and the | ower plate 364.
Accordi ngly, one aspect of the joint 320 nay 20i ncl ude the securing of the
steel panel beam 240 in place within the saddl e 360. Fig. 3C
illustrates a partial cross-sectional view of the joint 320 taken al ong
section 3C-3C of Fig. 3A. As illustrated in Fig. 3C, another aspect of the
joint 320 includes securing the girder joint plate 370 to the panel joint
pl ate 270. The exanple panel joint plate 270 may be secured to anchors 272,
such as shear studs or other 25 types of anchors. The anchors 272 may be
enbedded within the concrete stemwall 230, thereby securing the panel
joint plate 270 to the conposite fhoor panel 200. Simlarly, the exanple
girder joint plate 370 nay be secured to anchors 372 enbedded within the
concrete stemwall 330, thereby securing the girder joint plate 370 to the
girder 300. In at |east one exanple, the anchors 372 are shear studs. The

30panel joint plate 270 can be secured to th& glrd ‘40|nt plate 370 in any
sui tabl e manner, Astieehesees obr R BTG et Bhet s PLKE ST n any ot her manner.
13 Anot hled’cmagﬁ)f.}!etldar @fel e psidington 32 @mpsitcalds GO howh 32n i g. 3C. In
particul ar, "‘@%n&ﬁi;%w&f?%%lp&ﬁe ﬁolologﬁﬁu @@Qﬁ‘d chQszds@ P@Sii oned on the
conposite gird > gd N %ﬁm’ Eﬁﬁdm Sy %@m%he conposite fl oor
panel 200 and“PWémEﬁﬁﬁﬁﬁq%gs FW Wy s e the second end 216B may

i ncl ude an5edgebaﬁghémzﬁoiememﬁéﬂéﬂg@3dﬁgﬁ@m%gngBmﬁﬁy“be secured to one or
nore anchor. ,wgﬁgmﬂgﬁéamgmﬂpm&mb&ﬂ%@&ﬁm&ﬁ@ﬁ@hﬁ&&%ammyzbe secured to the

edge angl e 280 sgccureg)totqcm%%@% 9&0!& Exh:gd ES(QQQI%CLQ%ZV\QEeﬁhtﬁnChO" 233 may be

secured to th&" ed extend into_the recess 352. The anchors
282, 283 may ﬁézﬁwyw*@eﬁiwﬁé"% S*&h@ﬁ&?smdéu%Dpa%*‘”%ﬁéar studs. The
opposi ng edge:1246# 18Fhag alsobd BYilantyeynfighedo be sim | arly configured.

t oRei nf or cgment s R%ﬁi%mé%}{sa@me@ be. srhaddach W bhi-Bwdhaiconcrete stem wal |
330. The relnforcenents émmﬂgmmﬁgkpto thEu&&%@ﬁ% 352. As a result,

when t he blndg?mﬁﬁFﬁWW5$2§§G“V AREP the anchors 283
as well as thQWmaBW&O@@éwﬁnW§$382m#H?W5@3@ﬁﬁéﬁ&%ﬁm@W%WW%lthe bi nder
material 380. wfu&&h@nmmﬁﬂﬂhﬁm@ﬂﬁlmmm1ﬁ%ﬂﬂcmmenm&mn$MMMmﬁs wel ded wire nesh

384, may also rein Frcemgl? sugbas 'y etd eré‘ mgsp §84 1 RORT e BB Hlud ne380. In at

| east one exanp er material 380 may Include a grout mate such as
a non-shri ik yﬁ@m@mﬁﬁﬁ%rlal Accordingly, the joint 320 may be formed with
several aspects tiateasS@Eitinle thebindo npoBlthnay lngek 2 genheder®00 to the conposite

gi rder 300. Jg g%gfsmﬁ@ou%kmwogm@y,%@mpmIn@,bf:ko%&wmnel 200 and the
conposite glr

several aspects that secure the composite floor paned 200 to the composite girder 300.
The joint 320 between the composite floor panel 200 and the composite girder 300 as
2  well as the joint 220 (Fig. 1A) between the composite floor panels 200, 200" can be
rapidly formed. Exemplary methods for forming the composite floor panel 200, the
composite girder 300, the joint 220, aud the joint 320 will now be discussed.
Fig. 4A illustrates various sieps of an example method of forming a composite
floor panel. As illustrated in Fig. 4A, the method can include cutting the steel panel
25 beam 240 to an appropriste length per shop drawings approved by the engineer of
record. Holes 247 for securing the steel panel beam 240 o the saddle 360 (Figs. 3A-
3B) may then be drilled into the lower flange 244 of the steel panel beam 240,
The steel panel beam 240 may then be placed upright so as to rest on the lower
flange 244, Nelson studs 400 or similar connectors are then welded to the top side of
36 the upper flange 242. Spacing of the Nelson studs 400 is per approved shop drawings
at intervals less than or equal fo the maximum spacing atlowed by prevailing building

codes. Vertical L-shaped reinforcing bars 410 may then be welded into place adjacent



20 well as the joint 220 (Fig. |A) between the conposite floor panels 200,
VWOR01bAa94d rapidly formed. Exenplary methods for for RGKUSReII¢&2aI0Ei t e

fl oor panel 200, the conposite girder 300, the joint 220, and the joint 320
wi |l now be discussed. Fig. 4Aillustrates various steps of an
exanpl e nethod of form ng a conposite floor panel. As illustrated in Fig.
4A, the nethod can include cutting the steel panel 25 beam 240 to an
appropriate | ength per shop draw ngs approved by the engi neer of record.

Hol es 247 for securing the steel panel beam 240 to the saddle 360 (Figs.
3A313) may then be drilled into the tower flange 244 of the steel panel
beam 240. The steel panel beam 240 may t hen be placed upright so as
to rest on the lower flange 244. Nel son studs 400 or simlar connectors are
then welded to the top side of 30 the upper flange 242. Spacing of the

Nel son studs 400 is per approved shop drawings at intervals |less than or
equal to the nmaxi num spaci ng al | onedi4by prevailing buddi ng codes. Verti cal
L-shaped reinforcing bars 410 may then be wel ded into place adjacent 14 to
t he Nel son studs 400 which were previously welded to the upper flange 242
of the beam The vertical reinforcing bars 410 may project upward fromthe
upper flange 242 and then turn 90‘degreQ% to ther%lbél2 efhpe short legs 412
and | ong | egs A4 CSEds ARV B PPYFAF TG © BHBPEREF €4S 412 of the

L- shaped r ei nfwencihngertyairsniddity rauri0 Bayhporetzontdldny hangegerpendi cul ar to a

| ongi tudi nal  axi,5; 24805 &D&s Shgely DB Slon REAIT: 240w, Thenyentical reinforcing
bars 410 are spaced accor |§% to the §h£p.drawgn%s %ggﬁgved by the engi neer
of record, tyBFeaPEfeenheEt et ' Al FERFIFETTRE B AT per every Nel son
stud 400. LU f tdingtiioopsréRi@umaddokitdm! med 248 oiteisiag rivelbeagr24bt her simil ar

steel bar whigf .. 10 Bayen mmtaﬁera&acéd@&ad;hlgéma%§d;£mags@Jﬁ@@dbe secured to the
upper flange 242 of the steel ,glane beam §40, beE\QeGi?o t eeverti cal

rei nforcing b3 FEerRH TR ITEr &FB % PTeebE 56 0F & " ™50 ound the 1ifting
| oops 420 andNsienimdci@d. rei nforcing bars 410, |leaving the tops of the

lifting | oops uncQ¥gY Bchs @ £ANEHELERERE vat bifoinkaiMi 43 1@ vaicane. The [ength of
hapelt he di stance from

the lifting | 00pS 4b2'b‘ may  be aa?ﬁro%xiegag g{!%ﬁ Z%anl 55 .fdlan
the top 1 sFﬁ%GSTGWHg“éﬁﬁ@?“ énéé‘zg o 'the”op-Surface of the finished
concr et e sl abpadd GeafnFla) betwdB) the virficplj rigforkinpae YUY Ohaimymtses ¥deed at interval s
det er mi ned by,d2g:Q¥e6RN: th8neshi0tndhac.compas] t.a 4id, posgpanel 200. In at
| east one exay | I’ie slulnf Erérer}% cl:ogc%gsforﬁi%%v%gteq clTlaSng hggﬂl; }Iolfm shed conposite
fl oor panel 208 ‘%ﬁf R Pt IRET RS S8BT €d st Eel ” parie am 240, with the
vertical L-shtpbingleipnéZdmey boprpradnapdr 254 k& Gben ghordlyenct e iPhEP | oops 420 secur ed
thereto, ig tReRsADNRE thide B2 td QA bR Yy @6 figidngl omete sEhDie.t 0 hol d the
; 4 .
components st gady.uil 2. A0k Bl SLaR LEALAL EEURAN B 439, 440 are secur ed
in place. In §§r1#%% & PR PRI R or G ng bars 430 nay be oriented parall el
to the |ongi thdimadsitafiiospapel 300ofln at frast grecrtupigapred ligdivp20 e The rei nf or ci ng
bars 430 may g di B Mot RESamdBlon@igstBandard tic wire to the horizontal
legs 412 of the L’l-"he assembled stesl panel beam 240, with the vertical L-shaped reinforcing
20 bar 410 and the Hfting loops 420 secured thereto, is then moved to a floor-mounted jig
(not shown) to hold the components steady while horizontal siab reinforcements 430,
440 are secured in place. In particular, the reinforcing bars 430 may be oriented
parallel to the longitudinal axis 248 of the stee! panel beam 240. The reinforcing bars
430 may be tied into place using standard tic wir¢ to the horizontal legs 412 of the L-
25 shaped reinforcing bars 410 or in any other suitable manner.
Reinforcing bars 440, which may be oriented perpendicular to the longitudinal
axis 248 of the steel panel beam 240, may then be tied to the previously installed
reinforcing bars 430. In at least one example, the reinforcing bars 430, 440 may be
cut to o length about two inches shoster than the overall length or width of final
30 concrete slab 210 (Fig. iB) in which they are to be cast. Further, the reinforcing bars

430, 440 may be tied with tie wire at all inlersections as desired, Additional



25shaped reinforcing bars 410 or in any other suitable manner.
ars 440, which may be oriented perpendi cul ar 5

ﬁg?§%§|§%$ﬁaX|s 248 of the steel panel beam 240, may t%§%9%§3§?g0(7 ! t he
preV|oust installed reinforcing bars 430. In at | east one exanple, the
reinforcing bars 430, 440 may be cut to a |l ength about two inches shorter
than the overall length or width of final concrete slab 210 (Fig. 1B) in
which they are to be cast. Further, the reinforcing bars 430, 440 may be
tied with tie wire at all intersections as desired. Additional 15
reinforcing bars 430, 440 may then be lied to the other reinforcenents as
desired to forma desired grid. Bl ackout forns 450 may be secured to
t he upper flange 242 at any desired point during the formation process. In
at | east one exanple, the blackout forns 450 5 nay be fornmed of netallic
material secured to the steel panel beam 240. In particular, the blackout
fornms 450 may be fornmed of steel platessthat are bent to a desired shape.
The bl ockout forms 450 nmay be secured to the steel panel beam 240 in any
desired manner, such as by wel ding, nagnets, fasteners such as bolt, and/or
clips. In another exanple, the blackout forns 450 may be made using a
variety of 10 materials, including but not limted to, [ene f oam
rubber, wood anéF"Erebas (30 ¢4 @er ERreFLP e RECHFBOREIR £ éﬂ% 450 are fornmed
of styrene f oamrfdoh @¢dis:d giche bl ackout fornms 450 may be secured to the steel

panel beam 240 by uggdg&{@ﬂs@th?hygmm@ugmeaﬁm;ggg;@magﬁy&mglhe bl ackout
forms 450 may al so ase oil SI|ICOQ% to prevent the

0
bl ockout forms ﬂ%ﬁde%%lggﬁﬂﬁh%m?% ghém%%%%F%?% ﬁFb%ﬁwmf toncrete stem
wal | 230 (Fig. 1B) bt Fatediof moblie adtenal guwell fotthe steel paneiTham l28& | i ng assenbl y
may then be pl agelubNine bidckb® FimAH0 mapse folrdeti St fi@t @alesithe &t Got 4B, Fig. 4B

Lhustrates  cfQss:aechh Bl dEV oL, KNE.AHADATLSARGR.AY and the form

460 and an end view O e conponent rorm460. It will be
appr eci at ed t hat yepEes sy %@Sﬁwﬁ'% RISHFESASITAS Bk HEPE BAE "B0The for m 460
may be sprayed wi t hisfsosin sehgase bbilovfrno#50tooy pt aeleng:d rerisorfponent s in the

form 460 as geslngtggls ihdlbdBl vit GRS EiONS, SXABIE mth] W4 %@Qteﬂ’aﬁu’ e formed of
Qg wi dth as wel |l

degtnsjrﬁcffBﬁg%%é$8ﬁé*%§m&ﬂ@“?ﬁ ?ﬁ‘m“ﬁgrvan%f%ﬁég Q%§$b§ct%e correct
profile for thefofsib®hede sonettetesysomesd Wé‘fﬂ bypyes o€ emadersivs 8K Foor panel 200
(Fig. 1B). The fipy éﬂg{lﬁorhszmutb@m@fmsmyf ii6] R batait ih @R tbhleateooilade | ow f or
numerous repet | tifscone t%sp?e%enml bﬁ)cﬁgtl f@&n@lﬁi@d B bonding to the concrete of the
13 concrete stem wall 230 (Fig. 1B) that is poured around it.
The resulting assembly may then be placed into & form 460, as illustrated in
Fig. 4B. Fig. 4B illustrates a cross-secticnal, view of the support surface 40 and the
form 460 and an end view of the components within the form 460, It will be
appreciated that the form 460 may be closed on either end.
20 The form 460 may be sprayed with form release o0il prior to placing the
components in the form 460 as desired. In at least one example, forms 460 may be
formed of steel. The structure of the forms 460 can vary in Jength and width as well as
sonstruction so long as the inside shape of the form is the correct profile for the
finished concrete portion of the composite floor panel 200 (Fig. 1B). The form 460
25 may be of sufficient strength to allow for numerous repetitive uses while maintaining
the correct shape and configuration.
The edge members 218A, 2188, weld plates 219, reinforcements 2274, 2278,
anchors 221, and other desired reinforcements are positioned in the form 460 and
secured by tis wire or small bolts and held in position until the concrete has cured
30  sufficiently. Though not shown, the other edge angles 280A, 280B, reinforcements
272, and anchors 282, 283 as well as the weld plate shown in Fig, 3C may also be



WO Hd1r18840shape and configurati on. The edge nmemREE/TGELEAI/026ES,
wel d plates 219, reinforcenents 227A, 227B, anchors 221, and other desired
rei nforcenents are positioned in the font 460 and secured by tie wire or
small bolts and held in position until the concrete has cured
30sufficiently. Though not shown, the other edge angles 280A, 280B,

rei nforcenents 272, and anchors 282, 283 as well as the weld plate shown in
Fig. 3C may also be 16 placed into the form 460 and tied in place until
the concrete has cured sufficiently. Wl ded wire nmesh 435 may al so be
secured in place as desired. Reber chairs (not shown) may be pl aced
under the reinforcing bars 430, 440 to maintain a desired separation

bet ween the | ower surface 212B (Fig. 1B) of the 5 concrete slab 210 and

t he underside of the reinforcing bars 430, 440. Reber chairs may be spaced
as desired, as determ ned by visual inspection once the beam assenbly has
been set in pl ace and all the conponents descri bed above have been tied
securely to the reinforcing bars 430, 440. Wil e one nethod of providing
rei nforcenents has been described, it will be appreciated that any nunber
of reinforcenents assenbled in 10 any nunber of manners _may al so be

provi ded. placgiriey B¢ & ﬁ@ta*’%H‘i’i\Mﬁy"ﬂ{?§”‘E)F1‘§6@Hreieﬁ“t°ﬁ‘§d 187EY n a manner to
ensure that allwanelnfonei /gmbadss bA30ed 440 eesgadf f i ciently covered to
thereby formthe c O (both seen in
Fig. 1B). The uppe?p%ﬂ‘r’ %“Sé'%t %P WI@ %‘gy %%e?g{hghﬁetr%bf&hﬁma}é@id %Aﬁgbn be finished
to industry st&ﬁﬁ%@ﬁ%dﬁﬁw‘@%ﬁ@ﬂéﬁ@wﬂﬂ%%ﬁﬁm’%@hWﬁéﬁégkt ) °fihfe concrete can
be cured by anyoaecepbaldlad ﬂiehﬂ@dda’iﬁtlﬁiefszﬂeﬂa bas PrevaRebac daicy et e i ndustry

standards. Once_t oncr.et : vl ; ) 200 (Fig. 1B)
is lifted out 6?W?ﬁ£%?ﬂmmmm§ EHEH%E? ﬁMi%%&hﬁQh%ée%%ﬁg%h to the steel

panel beam 240.hasttes spamgice Eﬁ@“Wﬁ?mPﬁ@%“%@“§%ﬁ&%ﬁﬁﬁ?WW%HﬂSWW$V surface and
hel d | evel by bb@€kinfiging Sirasdstinr wiitRer mdatpantpratite piéilesentsdashol d it | evel

W thout PuLt! g SXGERS] \5uASSELERR6R: 0D AR QRG:RANDL JuBulhs pane! 200.

The braces 250 s secured to the weld plates 219
and the uppet ﬁﬁ&ﬁ@@fgm?mﬁﬁﬁﬁhﬁméf@@V“ﬁanel beam 240, such as by wel di ng.
The bl ockout for s chfxibte dritGhowdNs plagy i the fordpein nenmneed ctsore tifaeslleby f orm t he

openi ng 234 pr G¥ ﬁta‘&?gslyarsqbé %Wé@gfﬁcégfytc&crgé tottlle?ebyvl‘“o%@th\f\’@c;n&gc were used to

secure the conp
210 and concrete stem wall 230 (both seen in Fig. 1B). The upper surface of the

concrete slab 210 may then be finished to industry standards for concrete floors,
15 Thereafter, the concrete can be cured by any acceptable method as defined by precast

concrete industry standards. Once the concrete has cured sufficiently the panel 200

(Fig. 1B) is lifted out of the forms by the lifting loops 424 attached to the steei panel

beam 240. The panel 200 may then be set on a flat, level surface and held level by

blocking, stands or other means acceptable to hold it Jevel without putling excessive
20 stresses on any one point in the paned 200,

The braces 250 shown in Fig. 1B may then be secured to the weld plates 219
ar the upper flange 242 of the steel panel beam 240, such as by welding. The
blockout forms 450 (Fig. 4A) may then be removed to thereby form the opening 234
previously discussed. Bolts or tie wire which were used to secure the componetis in

25 place before the concrete was formed and which are projecting from the concrete slab
210 may be cut off flush with the fower surface 212B of the concrete stab 210.

Figs. 5A and 5B illustrate an exemplary method of forming a composite
girder. As illustrated in Fig. 5A, the method may include cutting the flange beam 340
t0 an appropriate fength per shop drawings approved by the engineer of record, Holes

30 390 used for connecting the flange beam 340 o cofumns (not shown) are then drilled

into cach end of the flange beam 340



25pl ace before the concrete was fornmed and which are projecting fromthe

b 210 may be cut off flush with the lo - 13 of the
§§§§$gpgxﬁpgb 210. Figs. 5A and 5B iIIustratgﬁgﬁggggﬁgfgﬁégnethod of
formng a conposite girder. As illustrated in Fig. 5A, the nethod may
include cutting the flange beam 340 to an appropriate | ength per shop
drawi ngs approved by the engi neer of record. Holes 30 390 used for
connecting the flange beam 340 to col umms (not shown) are then drilled into
each end of the flange beam 340. 17 The fl ange beam 340 may then be
oriented to rest on the |lower flange 344. Nel son studs 300 or simlar
connectors may then be secured to an upper surface of the upper flange 342.
Spaci ng of the Nelson studs 500 is per approved shop drawi ngs at intervals
| ess than or equal to the maxi mum spacing allowed by prevailing building 5
codes. Vertical L-shaped reinforcing bars 510 may then secured to the upper
flange 342 into place. In at | east gne exanple, the L-shaped reinforcing
bars 510 are positioned adjacent to Nel son studs 500 which were previously
secured to the upper flange 342 of the flange beam 340. in at |east
one exanpl e, the L-shaped reinforcing bar 510 projects upward fromthe
upper flange 342 of the conposite girder 300 and then turns ninety degrees

to project hori zomtahlsy bantioRey RANEbeHIdad et 6h hdievel @AGI4Udi nal axis 348 of
t he fl ange beam eiqfo?%gng bars 510 i ncl ude

340, . aresult, the L-shaped reinf:
a short leg Sffbﬁﬁwm§§$HWBWV§§“%TEWqﬁﬁﬁxﬁwgﬁﬁﬁg "¥el'nforcing bars 510 may
be spaced accopmdifage 40. Sohes shippiclehn stwis i & rapprpyd gk dyyicette engi neer  of

record, typi caldysWistibs §2Qalks BhARGM: SRink BioRi0y shvlighsbakinb10 per every Nel son
stud 500. Lifti 5 s reinfarcing bar which has been

ftlng | oqps .520 %ﬁgh nfqrcing be

bent into a’u-ngEticd ke g 0e bPdlTY 1 KA G S S& P F I ahge 342 of the flange
beam 340. The #ehgtohccofin tiHast [opef dxinply. hobhewebRDoRpy/ 41 laPpr oxi mat el y . 25"

| ess than the diSt.anee.dd QARsUBPSEh SHE f-aeeyekulihendipper flange 342 of the
beamto a top surface gf t he gonpleted concrete 20 stemwall 330 (Fig.

1B). The IiftiHy 10U 858°May’ be spaced at desired intervals deternined by
the overal |l |engt i ®fast fve oeorpdsl-sepdicnfeis 3OO0 eRE WiB) . I n at | east one

exanpl e, twWg Of.,BRLE nikd 140G 1k QRPS:DRR: BYd B8 s efnaRgany single conposite
gi rder 300 (Fi ing | oops 520 and

g. . . Ihe flange beam 340 with t Jift
the L-shaped r&fff g@%@y&ﬁgﬂﬁgﬁgﬁgﬁﬁf%%@M?ﬂgﬁ3#g§§ﬁﬂﬁﬁ3a floor-nounted jig
(not shown) t dedmGhd Ast restdmdyphapcRainffcios teis Al indlade s b8 31384 ch nay be ori ent ed

general 'y par aahénglegh@. €. clan Gtk h RAls 1086k §e 348 buitchewd | ange beam 340, may
be tied to the s

ort |egs of the, L-shaped r.einforcing bars 510.
Rei nf or ci ng béW§d§W§?aﬁf?@ﬁ”%@jm%%“B%F?#tt ag@ﬁ%f%ﬁ?@“ﬁgrpendicular to the
| ongi t udi nals aifscind 448 510 fer tvire Néidoatrd 800beam 340, may t hen be

Lifiing loops 520, such as reinforcing bar which has been bent into a u-shape,

are also secured to the upper fiange 342 of the flange beam 340. The length of the
lifiing loops 520 may be approximately 25" less than the distance from an upper
surface of the upper flange 342 of the beam to a top surface of the completed concrete
20 stem wall 330 (Fig. 1B). The lifting loops 520 may be spaccd at desired intervals
determined by the overall length of the composite girder 300 (Fig, 1B). In at least one
example, two or more lifting foops 520 may be used on any single composite girder

300 (Fig. 1B).
The flange beam 340 with the lifting loops 520 and the L-shaped reinforcing
25 bars 310, is then moved to a floor-mounted jig {not shown) to hold it steady.
Reinforcing bars 530, which may be oriented generally parallel to the longitudinal
axis 348 of the flange beam 340, may be tied o the short legs 512 of the L-shaped
reinforcing bars $10. Reinforcing bars 540, which may be otiented gencrally
perpendicuar 1o the Jongitudinal axis 348 of the flange beam 340, may then be
30 positioned on the reinforcing bars 530 and tied into place. In at least one example, the

reinforcing bars 530 may be tied in place using 16 gauge tie wire,



JOpositioned on the reinforcing bars 530 and tied into place. In at |east
one exanple, the reinforcing bars 530 may be tied in place using 16 gauge
ti eV 20d1/13901 Bl ackout forns 550 may be secured t oPCREURMPpEH2615Ange
342 at any desired point during the formation process. In at |east one
exanpl e, the bl ockaut forns 550 may be formed of netallic material secured
to the flange beam 340. In particular, the blackout fornms 550 nmay be forned
of steel plates that are bent to a desired shape. The bl ackout fornms 550
may be secured to the flange beam 340 in any desired nmanner, such as by
wel di ng, magnets, fasteners such as bolts, and/or clips. I n anot her
exanpl e, the bl ockout forns 550 may be fornmed of a foammaterial that are
secured to the upper flange 342 of the flange beam 340, such as by

adhesi ves such as glue and/or tape. The flange beam 340 with the

rei nforcenents described 10 above are then placed into a form 560 as shown
in Fig. 5B. Though not shown in Fig. 5B, the girder joint plate 370 and the
anchor 372, as well as anchors 272 sho\in in Fig. 3C may also be placed in
the forns and mai ntai ned in desired positions in any suitable manner.
Concrete is placed in the form560 in a manner to ensure that all the 15
reinforcing bars 510, 530, 540 are sufficiently covered, typically |eaving

the tops of the "ftdl&ﬁm P%Q%Qbméum@e\ﬁen@@r haﬂgec_,@mra@tdemaoﬁe or nore of
the surfaces may then I nl shed i ndusb @gg %; for concrete fl oors.

The resul ting glWﬂ%?mﬁﬁvfﬁﬂm®UW§ﬁsHQ“H%&U?P Lif”r*nfﬁthods Once the
concrete has curedhsmhkd@n@nmhvm@heme@wﬁ@§M@@ﬁgr%ﬂehW®®GW1@ lifted out of

the form 560 by Ex&é‘mJ ket 599Ghal %ﬁse@&@m aQIh@t £ OFehro 5&Qmmygehave any
configuration. nﬁgg .are formed froma

st
netal i c materi a fhe bé?ﬂ‘g‘ﬁ% § %93’@’( 5 Eur i ﬁoef}m Szfﬂﬁe bl P AV S the form 560
can have any |nsm@@rghhpémw@msmevﬁé@ﬂ@ﬂ@@§V$eﬁ?ﬁ@@ﬁﬁﬁe for the finished
conposite girder 30QsadieedaldiBe BRuThHO550@ay0k ol It @ MlerBE rength to al | ow

for numerous rep %h%%%%d%%u ?%83 k&g&gpgﬂgZ&Qﬁm%gﬁ%ﬁ%hm§hape and

configuration. escr i ove g {% may be secured
to the |ower fIawﬁeEBMMWQF‘%ﬁeﬁFmﬁﬁ@Eﬂ%éﬂﬁ$%ﬁ®’%ﬁ”ﬁﬁ?ﬁ #¢i°%d point during
or after the fyorabkkofen@facet e a GEMERO 84 shovn GiFigddr TROM notAswi hFestrated in Fig.

3B, the saddle 35%% aeey%tﬁeg%%h dOnthers LARYS: RERELB4Rwn kin the exanpl e
shown in Fig. posi be secured to the

n |
| oner flange 344P ﬁﬁ?@ﬁ“ﬁﬁ@mﬁ% %%%“P§%@ﬁm3?“H@&WE$H?W6S 3™ and/ or
fastening. The |owbenphate 364 of the saddl e 360 may be secured to the

opposi ng si de pl at es:oﬁc@%ﬁss/&sﬁ@@% @@@Un@rsad hea hewero tdange 84% such as by

\(l)\f)lpglsr g gag::léce)r o]]:rg‘f_l gzsra]gl br;g 510 33 tSL}J aree srtlz 1Iezer18y %Ee?ed%?pﬁatm%vmg%be%pggfr ed to an

the lifting loops 520 not covered in concrete. One or more of the surfaces may then be
finished to industiy siandards for concrete floors. The resulting girder may be cured
by industry accepted methods. Onee the concrete has cured sufficiently the composite
girder 300 is lifted out of the form 560 by the lifling loops 526

20 The forms 360 muy have any configuration. In at least one example, the
form560 are formed from a metallic material, such as steel. Further, the structure of
the form 360 can have any inside shape to provide a desired profile for the finished
composite girder 300. The forms may aiso be of sufficient strength to aliow for
pumerous repetitive uses while maintaining the correct shape and configuration.

25 The saddles 360 described above {Fig. 1B) may be secured to the lower flange
344 of the flange beam 340 at any desired point during or after the formation of the
composite girder 300. As illustrated in Fig. 3B, the saddle 360 may be secured to the
flange beam 340. In the example shown in Fig. 3A, the opposing side plaies 3624,
3678 may be secured to the lower flange 344 andfor the web 346, such as by welding

30 and/or fastening. The lower plate 364 of the saddle 360 may be secured io the
opposing side plates 3624, 362B and/or the lower flange 344, such as by weiding

and/or fastening. A stiffener plate 368 may be secured o an opposing side of the



19 flange beam 340 as desired. In the illustrated exanple, the stiffener
plate 368 is secured to the |ower flange 344, the web 346 nd t he upper

fl‘é{ggwléﬂég‘t(ﬂot shown in Fig. 3B). Once the conposite 91?91}/ 0B SRl ¢ he

conposite floor panels are conpleted, 5 the precast structural floor
system 100 as shown in Fig. A may he assenbled. In at |east one exanple
net hod, the conposite girders 300 may be positioned by a crane by way of
cables or straps attached to the lifting |loops 520 (Fig. 5A). In such an
exanple, the crane may |ift the conposite girder 300 into place relative to
a colum 110. The conposite girder 300 can then be secured in place. In
particular, the flange in beam 340 can be fastened to the colum 110

t hrough the use of fasteners passed through the colum holes 390 (Fig. 5A).
Vel ded connections can be specified by the engineer of record as desired.
Once the conposite girders 300 are in place, the conposite floor panels
200, 200', 200" may be installed. In at | east one exanple, the conposite

fl oor panel 200 15 nay be positioned 6@ a crane via a cable secured to the
lifting | oops 420 (Fig. 4A). In particular, as shown in Fig. 3C, the
conposite floor panel 200 may be set into place such that the steel flange
beam 240 is positioned within the saddl e 360, the edge angles 2808, 280A

(not shown in Fhg.. 30) ;7€ stk aghedint@adiNRnGRNEE f@eSH@Maal | 330, and the
panel joint plates 270 are prOX|q$ pl ates 370. Any

te.the girder, joj ]
nunber 20 of cofffdiit & PreoGree fand @géﬁ@mﬁgﬁmﬁ%ﬁ mﬁ%@&“&ﬁw?ﬁe conposite
gi rder 300. Thergobnts 220 may then be fornmed between the conposite panels
200, 200" and the jgi0fsScoR3ee MR DR afOhTBEL DS hVe RlkidRepRAROSI t e panel s
200, 200" and the co 05|t§ |rde@030gj,§g§ §§; tion of the joints 220
between the ConfIdoRFELSFIHY OOEﬁﬁ?T 5007 200 Wi A8 Be ‘Bi'scussed. 25As
illustrated in Fistoe @Appletniviiod, thi quinpoRiR @irden JO0lyay beppositioekd bye syt | oni ng t he edge
magers g'lgﬁ g% Bficgblep'b;ﬁ%iaﬂgia%tay}m%otthq?‘fh&gl@dﬁ@%ﬂ%ig.%@l }hh@al ﬁeclu&i ggot he egge
menber s , t oget her. the .jl| ated e we may be
used, but is no?“ﬁ&b%??@ﬁ“?%P%%%cﬁmpﬁ%g%ﬁgégﬁ%ﬁ%%?§%%%§§?m3T88. Once thg
edge menbers 2] 1A Ru@@itgider Y8 ey iheribetsegyedt ipalpee. bwipintefasat eri al 222 may
be added andt hg.MiziEa30: Rsh 1224 caniaddaduiinhd ettt eri al 222. The
bi nder material thrzogé thg%éﬁm;[ﬁmgg 3&]%1?‘%& 5A), Welded connections can be specified by the

engineer of record as desired.
Once the composite girders 300 are in place, the composite floor panels 200,
200°, 200" may be inslalied. In at least one example, the compesite floor panel 200
15 may be positioned by a crane via a cable secured to the lifting loops 420 (Fig. 4A).
In particular, as shown in Fig. 3C, the composite flocr panel 200 may be set into place
such that the steel flange beam 240 is positioned within the saddle 360, the edge
angles 2808, 280A (not shown in Fig. 3C) are attached to the concrete stem wall 330,
and the panel joint plates 270 are proximate the girder joint plates 370. Any mumber
20 of composite foor panels 200 can be placed on the composite girder 300. The joints
220 may then te formed between the composite panels 200, 2007 and the joints 320
may be formed between the composite panels 200, 200" and the composite girder
300. The formation of the joints 220 between the composite floor panels 200, 200°

will now be discussed.

As iHustrated in Fig. 24, the joint 220 may be formed by positioning the edge

j 2
i

members 2184, 218B in proximity with one another and then securing the edge
members 2184, 218B together, In the iliustrated example, a weld 290 may be used,
but is not required 1o join the edge members 2184, 218B. Ones the edge members
718A, 2188 are secured together, the binder material 222 may be added and the wire
30 mesh 224 embeddad in the binder material 222. The binder material 222 may then be

cured o provide the resulting joint 220 shown in Fig. 2A. Accordingly, the joint 220



cured to provide the resulting joint 220 shown in Fig. 2A. Accordingly, the
j oi nt y be forned rapidly once conposite pa ‘‘are in
pIace“ﬁi%ﬁéa%ﬁgPpreforned conposite fl oor panels 200_ﬂ@h®5&@$@$ﬁ§$|y, t he
joint 320 between the conposite floor panel 200 and the conposite girder
300 may al so be forned rapidly. In particular, once the conposite 5 floor
panel 200 is positioned relative to the conposite girder 300 as descri bed
above and as shown in Fig, 3C, the joint 320 nay be formed by securing the
| ower flange 244 of the steel panel beam 240 to the saddl e 360, securing
the panel joint plate 270 to the girder joint plate 370, and placing the

bi nder material 380 on top of the concrete stemwall 330 and the edge angl e
280B to cover the anchors 282, 283 and then o placing the wire nmesh 384
within the binder material 380. The resulting joint 320 can then be cured
and finished as desired. Accordingly, the joint 320 may be rapidly forned
once the conposite panel 200 is in pIg&e. Wi |l e exanple joints 220

bet ween conposite floor panels 200 and between conposite floor panels 200
and conposite girder 300 have been described, it will be 15 appreciated
that other configurations are possible. For exanple, Figs. 6A-6D illustrate
addi tional exenplary joints 610, 620, 630, and 640 respectively. For ease
of reference, the f,pld GWiNGigRNBRALS: e B, M af ntpactshgse descri bed above
with reference to Figs, 1A-5B. F ,exanple, in Fig. 6A the joint 610

i ncl udes a juncti&ﬁﬂgﬁFW@ﬁ” Or%“e%)'continuous pour stop 612 that is placed
bet ween the edge nmenb&risi2h8int 2] 8B iFjcgurodBildel pas PP ad§ t he joint 620

i ncludi ng edge We%!;s% %%ma?%@f&rmtapih[ﬁ(lﬁMfﬁﬁ]lﬁlﬁh&ﬁlﬁ:mﬁlﬁtﬁﬁs 622, 624 secured
to the edge nenbers 218A ,2L,8E.Hln RartiquL%r{maggg%w§&%ds 622 extend into
the concrete sl ab BB P Eoprd RS e fy 835 8% RAd T Rt 0 the bi nder materia
222. Fig. 6C il ustinates ntFhd, tetpat 2obabc BB bhigguiiede oy &eE j unction for med
by 25 hi gh-strengbhy kbl Relvts 2032 and :@quaneswasherns: 584 that secure the
edge nenbers 218A, i ggral shear studs

21, 8B, ilJustrated in. Fi.g. 6 '
622, 624 may aIsoﬂﬁgﬂﬁgﬂﬂmgﬁméﬁ%#ﬂﬁg?%%%mﬁ?F§%@ﬁ5$gﬁ?h@%olts 632 and square
washer 634 as desiserestal Bt therdge age 2{BI14 cethappres?-abe $Hat any nunmber of
rei nforcenments gnq,fast aRiAtsiRbinaods B0 usetutingjoany ;aunber  of

710 my be bet weer ™t HERISHIBRTLL o0t sel 3007 ThE Bsfbosi te gi rder 300,
and an opposi ng cdmpeégitdte cofepagiopachiitieln P290" in addition to
While example joints 220 between composite floor panels 200 and between
composite ficor panels 200 and composite girder 300 have been described, it will be
15 appreciated that other configurations are possible. For example, Figs. 6A-6D
Hlustrate additional exemplary joints 610, 620, 630, and 640 respectively. For ease of
reference, the foliowing ¢lemnents are similar to those described above with referance
o Figs. 1A-5B.

For example, in Fig. 6A the joint 610 includes a junction formed by a
a0 continuous pout stop 612 that is placed between the edge members 2184, 218B. Fig.
6B iliustrates the joint 620 including edge members 218A, 218B that include shear
studs 622, 624 securzd fo the edge members 2184, 2188, In particnlar, shear studs
622 extend inte the concrete siab 210 while shear studs 624 extend into the binder
material 222. Fig. 6C illustrates that the joint 630 may include & junction formed by
25 high-strength thro-bolts 632 and square washers 634 that secure the edge members
2184, 2188, As illusteated in Fig. 6D, infegral shear studs 622, 624 may also be used
in conjunction with the thru-bolts 632 and square washer 634 as desired. Further, it
will be appreciated that any number of reinforcements and fastening methods may be

used in ary number of combinations in addition to those described above.
30 In addition, 4 joint 71¢ may be between the composite floor panel 200, the

composite girder 300, and an opposing composite floor panel 200°" in addition fo



21 between a conposite floor panel 200 and the conposite girder 300 as
previ ously _descri bed, as shown in Fig. 7. Furth I -8C
|IIﬂglygﬂés%ﬁfalternative enbodi ment of a conposite ?ﬁ@%ﬁbgéﬁggé%oo. In
particular, Fig. 8Ais a bottom plan view of the conposite floor panel 5
800. The conposite floor panel 800 can include a frane assenbly 805 that is
coupled to and supports a concrete portion 810. The configuration of the
frame assenbly 805 will first be introduced with reference to the concrete
portion 810 generally, after which the configuration of the concrete
portion 810 will be discussed in nore detail. Thereafter, the structural

rel ati onshi ps between the frame assenbly 805 and the 10concrete portion 810
will be discussed in nore detail. As illustrated in Fig. 8A, the franme
assenbly 805 includes a first |lateral set of support nenbers 815, a second
| ateral set of support nenbers 820, and a base plate 825 that is offset
fromthe concrete portion 810. Each af the first and second sets of |ateral
support nenbers 815, 820 can have a first end coupled to the concrete
portion 15 810 and a second end coupled to the base plate 825. The base

pl ate 825 could al so be a steel tension nenber steel bottom cord or steel
bottom flange. The first set of teral ers, 815 can include a
plurality of supﬁﬁ?%%“mgﬂﬁﬂ“ﬁgm%‘§6HHF°M A@ 6@FfﬁmFm§xtend fromthe
concrete portioneBitd #oohéiciase plate 825. In at |east one exanple, the
supports 830A- 830H %ser ggsl @Qt@i@»mﬁd-hﬁhtmhah\ahntﬁ)ﬂeen%ﬁachhp[aspﬂl’oﬁrS 830A- 83011 are

positioned in a C mca]arancra§A 1sa OL‘(QQWPP{J& oﬁtlne ?‘EposYte 1‘10!3} paE]!elg 8C. For exanple,

Fig. 8Cillustrateé es anp east set of lateral support
members 815 béi rigf- @WW@W@@ﬂWﬁW&%0?@@@@*6ﬂ€“éﬁﬁﬁ@ﬁ” BEEATSH t h support 8300
shown and suppord &d B3kés Bahk pabsit. Dnedgbamiontt isupporlt $8300 and thus hi dden

fromview in Fi gy @G, FilikdGn mﬁ;me z§m9&9crrn¥e§m§o%%-g%§@|7| £an be secured to the
base plate 825 in nunbe f desired

| ocations. In atWhF*btges“"t’“ﬁé‘%"“géé}E%Tméﬁ po'f??gyo il beg §§'6rﬁde§'§0H are secured to
t he base plate 8%5mknﬂ@@@hma<#umﬁe¢mﬂﬁaﬂm&®ﬁh@%@WbW§mﬁé@meen the supports
830A- 83011 ang tcheehase splviisediBrdd hihe:dml. a | i ne. As al so shown in Fig.

8A, the second set Swggqyg&§i§gg.ggg gpclude a plurality
of supports, such a%”§ﬁ9&9£ﬂé&g§§£&g£ In téeﬁé; gﬁé%ated 30 exanple, the

supports 835A—83@&Tmﬁéﬁ & 'SPt e o ﬁ@”ﬁ BT G *that the supports
830A-830H lie |nﬂﬁMuoﬁhmmmphamewuhamSWSE@Eﬁﬂeﬁéﬁﬁﬂﬂh@ﬁ“ﬁhe common pl ane

with respect to  SHPRRHRNRR0A s8R Mnd « fird St SN WRHEGhear |y in Fig. 8C For
ex arrpl €, 15 310 and a second end coupled to the base plale 825. The base plate 825 could also be
a steel tension member, steel bottom cord or stee] botiom flange. The first set of
lateral support members 815 can include 2 plurelity of supports, such as supports
£30A-830H that extend from the concrete portion §10 to the base plate 825,
In at least one example, the supports §30A-830H are oriented such that the
20 supports 830A-830H are positioned in a common plane as shown more clearly in Fig.
8C. For example, Fig. $C illustrates at Jeast a portion of the first set of lateral support
members 815 being aligned in at least one common plane with support 830G shown
and supports 830A-830F positioned behind support §30G and thus hidden from view
in Fig. 8C. Further, the supports 830A-830H can be secured fo the base piate 825 In
25 any suitable manner at any number of desired locations. In at least one example, the
supports B30A-830H are secured to the base plate 825 in such a manner that
connections between the supports 830A-830H and the base plate 825 lie in a line,
As also shown in Fig. 8A, the second set of lateral support members 820 can
include a plarality of supports, such as supports 835A-835H. In the ifustrated
30  example, the supports 835A-835H can be criented and pesitioned such that the
supports $30A-830H lie in a common piane that is different than the common plane

with respect to supports 830A-830H, as shown more clearly in Fig. 8C. For example,



22 Fig. 80 illustrates at |east a portion of the second set of |ateral
support nenbers 820 being aligned in at | east one plane with sg&gort 8356

shown A¥I2EUAHEPL s 835A- 835F positi oned behi nd suppor PCEA58014MThus hi dden
fromviewin Fig. 80. In the illustrated exanple, the supports
835A-8351111e in a plane that is oriented at an angle 5 to the plane in

whi ch supports 830A-830H lie. The supports 835A-835H can be secured to

the base plate 825 in any suitable manner at any nunber of desired

| ocations. In at | east one exanple, the supports 835A-835H are secured to
the base plate 825 in such a manner that connections of the supports
835A-835H and the base plate 825 lie in a line on the base plate 825. In at
10 | east one exanple, the connections between the base plate 825 and the
supports 835A-835H and t he connections between the base plate 825 and the
supports 830A-830H all lie in a conmon plane on the base plate 825. It wll
be appreciated that other configuratiops are also possible. In addition,
one or nore of the supports 830A-830H of the first set of lateral 15
support nenbers 815 can be joined at substantially the sane |ocation on the
base plate 825 as one or nore of the supports 835A-835H of the second set
of lateral support nenbers 820. In particular, as shown in Fig. 8A,
supports 830A and 835AlsanRs hes:s e @k stod ehélbdseophate 8825 at a conmon

location. Simlarl Yeing ;Wﬁr@aﬁzﬁm@ Qd 3w 5830850 B30k supdACle:838H can al so be
secured to the base plate 82 catjon. Supports

. 825 a not her ., conmon .20 |
8301), 830E, 8353, ¥ dpsnE RNt €8 el 0TI B 1t 55 e s e plate 825 at
yet anot her comonillseeatinph,be sppp&¥i-S5I88OF 8B riog8B R aigind 8350 can be
secured to the basg&p#@gpmgggwﬁg%Me@mﬁ@other common | ocation, and supports
83014 and 835FI can al so be cured.to th t at still another
comon | ocation. As sH%Wmeﬁaéﬁgﬁngﬁﬁ“?Wﬁ?iggﬁéﬁﬁg%gFﬁgﬁégnd rel ative
ori entation of fir stmeandy2Bbeeidiigdcdiat It Hfes! ut S 8P % FpP6rt nenbers 815,
820 can cause the thame: AS&eABly b:80&: Loin Ht e mnsr {al cmadiohtolficof trusses with
the concrete portion 5T ﬁgggg Wold : Bsof, 4t russes can be
formed that includgmgg%gﬁgéﬁ%%ﬁnpd S?ﬂgﬁﬁg&ggﬂmgﬁﬁggang% 30C and the
concrete portioﬁ“8Tﬁ@méﬁﬁy%@?mﬁﬁﬁ§?mﬁ§méﬁ%g%ﬁ%?“ SHFE350 and the concrete
portion 810, yet afssléte cinss bived hesn risutppultic sp@8504-33888511 and t he
concrete portion 2@ 81 0meNhnSd itk bhasy@e sBNAL NLE: dfetina daeiween supports 835B
and 83011. Simlar %;ougéfog me@s of trusses can also be forned with
supports 830D, 830EMEHREHHEES5E as wel | as with 830F. 830G 835F, and
8350. Accordingly, suppugitos o3 ofggeepors 33A-8 b de Aetet 4" support s
83511-8350 t 0 f QF MyubghrtiSebdveRIDScarOd joél al slist@fialOhe sp@ddiann af batche conposite fl oor

panel 800 relati VeplgteOSZ?aQ%neemdxg&esof%ggpm@%&@g}l th‘rﬁ KNGS BhaPOr tion 810.
support members $20. In particular, as shown in Fig. 8A, supports 830A and 833A

can be secured to the base plate 825 at a common location. Similarly, supports 830B,

830C, 8358, and 835C can also be secured to the base plate 825 at another common

55 location. Supports 830D, 830E, 835D, and 833K can also be secured to the base plate

825 at yet another common location, supports 830F, 830G, 835F, and 835G can be

secured to the base plate 8235 &t yet another common location, and supports 830H and
835H can also be secured to the bass plate 823 at still another common focation.

As shown in Fig, 84, the configuration and relative erientation of first and

25 seconds sets of lateral supporl members 815, 820 can cause the frame assembly 805 to

form @ plurality of trusses with the concrete portion 810. For example, a group or

web of trusses can be formed that include a truss formed by supporss $30B and 830C

and the concrete portion 810, another truss by supports 830C,835C and the concrete

portion 810, yet ancther truss between supports 835C, 833D and the concrete portion

30 810, and stifl yet another truss between supports 8338 and 83CB. Similar groups or

webs of trasses can alsa he formed with supports R30D, 8308, 835D, and 833E us

well as with 830F, 830G, 835F, and 833G, Accordingly, swpports 830B-830G



According to one enbodi nrent of the invention, the first and second sets of
Iaterﬁk)ﬁﬁggﬁmhrnenbers 815, 820 can be secured to thagpesighg7POrti on 810
so as to ave substantially simlar distances between first ends of

adj acent supports. For exanple, in one enbodi nent, the distance between the
first end of support 830A and the first end of support 835A is
substantially equal to the distance between the first end of support 830A
and the first end of support 830B, which can be substantially equal to the
di stance between the first end of support 835A and the first end of in
support 8358, which can be substantially the sane di stance between the
first end of support 8308 and the first end of support 830C, and so forth.

I n anot her enbodi nent, the distance between the first end of support 83013
and the first end of support 830C is substantially equal to the distance
between the first end of support 83511 and the first end of support 835C.

| sAs al so shown in Fig. 8A supports 830A 835A can extend toward the end
edge 840 whil e supports 83011, 83511 extend toward the end edge 845. In the
illustrated exanple, a girder connection plate 846 is provided which can be
secured to concrete portion 810 and to the first end of support 830A, and
anot her girder connection pl 17 1 s provided which can be secured to
concrete portion @%ﬁmawﬁ5%@“%%%?%§“ﬁ%@F£%ﬁ O%V"%ﬂ%B%WF&§§5A. Simlarly,

anot her girder comrpet lonapl@rdigy s piges e &V odedrwtsretr €&n be secured to
concrete portion 810 a0t od Bbodirieh: St he@ehinf ncSuppORiond3014, and yet anot her
gi rder connection plate 849 | ovi ded ich can. red to concrete
portion 810 and t%r?ﬁ@w¥W?§?“@%@5b &éﬁﬁdéﬁ€“§?§ﬁ&” %Ggﬁgﬁeast one exanpl e,
the supports 830ANS3Gtunaly SBBisERe HevveRlst Bs HPREUMPY™ 6 a hi gh-strength
material, such ascsiRel e MmefineX adqHes ktvhe (SPPOsitserB 30A083011, 835A- 835H,
can be formed fr OE‘E tErs?Lnlci gfqu otrt%g!ﬁs Es%gin&%{fgmﬁ%esdis%me@gw tﬂ:,eﬁé(y gauge bent

shapes. The girder connect on pl at es -8 Q%n slso b% fornmed of a
hi gh- strength mat ®f pfappot&ia Arige fgiepef e ¥R g PoT e St eel  angl e nmenbers
and/ or heavy gaugeubernt ishapess: 80 satef uparstisome el €, the base plate

825 can be a stgel, bl ghe.h th rAuiakness iafbetpamehboat 3/8 inch and
about 518 inch or nor g base plate 825

e. Further, as i.n Fig. 8A .
can be shaped suc?WWﬂﬁﬁﬁﬂ@ﬁs%ﬁggéﬁﬁvggﬁaggﬁ”?%*?%F%?F%@ﬁ% narrower at 24
end portions 82SA@mﬁﬁﬁemmwdeFﬁ%ﬁfﬁ@ﬁﬁ“ﬁmééﬁﬁ@&ﬁmbﬁﬁﬁ?%%ﬁ825C of the base
plate 825. For exam@lifly «dde 1basf: Rivah 6. B2 bd caRhaserdanter w dth of between
about five inches qu a ei ght inches and end wi dths of between about

0 Euppox? lSE

four inches and aBoUf™si X inches. Such a configuration can provide
rel atively snorfe nat éf faistowsipin Shsurptehds, Spypygp exend toward the end
edoe 840 while supports 830H, 835H extend toward the end edge 845. In the

iliustrated example, a girder connection plate 846 is provided which can be secured to
concrete portion 810 and fo the first end of support B30A, and another girder
connection plate 847 is provided which can be secured to concrete portion 810 and to
20  the first end of support 835A. Similasly, mother girder connection plate 848 is
provided which can be secured to concrete portion 810 and to the first end of support
830H, and vet another girdet connection plate 849 is provided which can be secured
to concrete portion 8§10 and to the first end of support 835H.
In at least one example, the supports 830A-830H, $35A-835I, can be formed
25 of a high-strength material, such as sieel, For example, the supports 830A-83CH,
835A-835H, can he formed from rolled steel angie members and/or heavy gavge beat
shapes. The girder connection plates §46-849 can also be formed of 2 high-strengih
material, such as steel, including rotled steed angle members and/or heavy gaugs bent
shapes.
30 In at least one example, the base plate 823 can be a steel plate with a thickness
of between aboui 3/% inch and about 5/8 inch or more. Further, as shown in Fig. 8A,

the base plate 825 can be shaped such that the base plate 823 is refatively narrower at



5 the center of the conposite floor panel 800 thereby increasing the
section nodulus and the nonent of inertia at the center of the span where

t he gVeQReN/16%04city may be desirable, which in turn BEGRURRIBMEGDY better
performance for a given anount of material. In other exanples, the base

pl ate 825 can have a constant width or can have a relatively narrower
central portion 825C than at end portions 825A, 825B. 10 Accordingly, the
base plate 825 can be configured as desired to provide a base for the
supports 830A-83011, 835A-835H. The base plate 825 can al so provide a base
for additional supports. Fig. 8B illustrates a cross sectional view of
the conposite floor panel 800 taken al ong section 88-88 of Fig. 8A As
shown in Fig. 88, the frane assenbly 805 15 al so includes end supports
850A, 850B coupled at a first end to the concrete portion 810 and coupl ed
at a second end to the base plate 825. | athe exanple shown in Fig. 88, the
end supports 850A, 850B can extend fr the concrete portion 810 to the
base plate 825. According to one enbodi nent, end support 850A can be
positioned relative to base plate 825 and concrete portion 810 such that
support 835A is 20 positioned directly behind end support 850A as
illustrated. In this orientation, end support 850A and support 835A, and

| i kewi se support &;ﬁ ons(gﬁlf\' SﬁlBland&n@Ee&a&mﬁ@ﬁﬂiﬂal@ﬁpbf&ﬂﬁsep&mﬁi | arly, end support

8508 and supports 8 be al i.gned t share a conmmon
plane, as partial I'y ""i“"’ % "“ h““f gg{ﬁm s Son g &%we%,ﬂa% fn#?fhet he illustrated

embodi ment, a glrd@wN@Gmh9®ﬁﬁ@ﬁme®¥é'85@ payt o inghgs g d* whi ch can be
secured to end suppe: tsucﬁa&%gummdmwaxmnerygiommdxe@mwtmn plate 852 is
provi ded which be secure g@ggﬁ£¢§§08 posi tioned on
the opposi ng eng qﬂfecetmﬁm?t ¢ conT gs:t lﬁcr%?nﬁ Sdpthergog sn@r?&%%ﬂ o ot B2 701 st rat ed
exanpl e, the glrdéﬂﬂ@@ﬁ%@é@?%h“%WQF%*@%T“V§mﬁbﬁﬁﬁﬁﬁﬁ§@%ﬁéneath the end edge
840 of the concr etiginp@bithi uhinl abwdir heterperboRnedt 4 om 86 dfs posi tioned

beneath the Oppos'm@tﬁ aleﬂgtheﬁg% GS%%&S&.S{QAWQS o hhee GRS G ®r Rk ion 810. Such
configuration can ar|

I rder connection glat%%68§%g 852 to thereby
support opposi ng éﬁﬁ§%8WﬂPW%CEH%EW@T§Z Dart o BT *Ref 8T ing again briefly
to Fig. 8A, gi rmierAcmrﬁmgt‘yehbﬁmsmmcmsmmo@ﬂ@@dtgrecti@mwbeeb@fé@@red to 25 concrete
portion 810 in a §1!%klﬁJA-SE@W?%r83§IUQRhEs@§J{38§%n&bﬁrﬁiﬁé’a&@mﬂem| on pl ates 846-
849 are positioned eath the correspondi ng end edges 840, 845.

Support nenbers 814 m@@ﬁ“ﬁ% positioned in a correspondi ng manner with the
position of support nEsrbeismgXOossetdnl vitvad thadjmaveie fieor BpPdrts can share a
conmon 5 pl ane. F%en%@mb@mgﬂfgo 888 bibinitStd B RIadW@pey $05 menbers 820 bei ng

connected to base n I portion 810 at an
angl e with resdéc?g¥%u ﬁ?e’%ﬁkg g%gmwgyga&gm@%%h%%r%yg%g can have a
correspondi ng anglgﬁawcftuﬂﬁdlﬁtéseﬁ%@dt?%”bsaé@sé} Hiths exgis shoydedy di ng t o one

enbodi ment, suppons, t@&ﬂ&p@ﬂ@aﬁ“ﬂ@dﬁﬁtexﬁﬁﬁﬁx haverapsubstantial |y simlar

angl e from t he ba%e éJP gis R %%I%Qmé Rty SRR M%%eﬁmdto support 835A
share a common Ta % nd s uppo rt can have a substantially
simlar angle froW@Whé’%§§Bwﬁ$éwa@25Pﬁ@”é@ﬁﬁ%ﬁﬁ WA support 835A,

t hus renderi ng 25 UpgEBdidSid @Aind BBhhorasich £ Nickirgd plp OistricBBent 0 be substantial ly
aligned in a Co'm?g a;?éiﬁpeﬁdsupﬁhr{%%ﬁ%é Mewmwﬂa&%(h S39B.CaRhare a common pl ane

W th support 835B 5 & resu stantlaigymﬂwgal r angl e between

support 830B and plape e?uzb[vu byierd sepport 8508 and supports B35H, 830H ¢ and thus
share a commeon plane, as partially illustrated in Fig. 8B.

As shown in the illustrated embodiment, 2 girder connection plate 831 is

25 provided whick can be secured to end support 8304, and ancther girder cornestion
plate 852 is provided whick can be sectired to a similar end support 8508 positioned

on the opposing end of the composite floor pavel 800. In the illustrated example, the
girder connection plate 851 is positioned beneath the end edge 840 of the conerste
portion while girder connection 832 is positioned beneath the opposing end edge 845

30 of the concrete portion 810, Such configuration can allow the girder connection
plates 851, 852 1o thereby support opposing ends of the concrete portien 810.

Referring again briefly to Fig. 84, girder connection plates 846-849 can be secured to



15 825 and between support 83513 and base plate 825. Likew se, supports
830 r share a common pl ane, supports 8300, are a
nﬁgﬁﬁﬁﬁgﬁgﬁ supports 830E, 835E can share a connonpg%ﬁ#bﬂﬁﬁggzqts 830F
835F can share a conmmon pl ane, supports 8300, 8350 can share a conmobn
pl ane, and supports 83011, 83511 and end support 850B can share a common
pl ane, each resulting froma simlar angle 20 between correspondi ng
supports and the base pl ate 825. Fig. 8Cis a cross sectional view of
the conposite floor panel 800 taken al ong section 8C8C of Fig. 8A and
illustrates the structure of the concrete portion 810 in nore detail. As
illustrated in Fig. 8C, the concrete portion 810 generally includes a
concrete slab 860, a first beam portion 865A, and a second beam portion
865B. The 25 concrete slab 860 shown includes a generally planar top
surface 867, a first lateral portion 870A and a second |ateral portion
8708. In the illustrated exanple, an,gdge angle 880A is enbedded in the
first lateral portion 870A while another edge angle 8808 is enbedded in the
second | ateral portion 870B. As shown in Fig. 8C, the first beam portion
865A and the second beam portion 30 8658 extend downwardly and away from
the concrete slab 860. In particular, the first beam portion 865A and the
second beam por ticgni 8GHEE AR sibiar hateegyh Ak ty sfdgremediontled € he concrete sl ab
860, Further, thg, Irép@ﬁaglle%@ml}ﬁ%lﬁ ANne8BaAs8Mk4t. he second beam 26 portion

86513 can extend Io tudlna onposite floor
panel 800. In at a GG eréglgﬁb?epom%ncd macmrespc%%mgtnﬁltencrmtget beam portion 865A

and a center of @M@Bé@@ﬂﬁ@ﬂﬁeaﬁ$GwﬁﬂW@ﬁmﬁﬁﬂwméﬁﬁﬁﬂ@ §8pdr at ed by a distance
of between abaqut !aﬁ'xé)'ﬂcfr extalﬁ‘&tﬁgam lumldﬁppof“tlm\llﬁwerﬁ 2eteinpionamt @pasdout preferably the

spaci ng bet Weenn;gaf E?Syndreiﬁtendmgﬁowarfi coli %&%&%aﬁ?%@z @im% E@Qbﬁ%econd beam portion

865B i s approxi I'rst sec bean1port|ons 865A,
8656 can have almwdﬁh&@@“b@ﬁ%@@ﬁ”ﬁﬁﬁﬂ@”ﬁ@ﬁ?@F%%ﬁ@§mﬁﬁﬁ‘ﬁbout ei ght inches
and a hei ght of /etsweerodon tne ShbsdimarChgs: Bovdanaloput 8364 gtz | nches.

Accor di ngl Y, the fi rsa 5§ m the” bas 2?‘511% ﬁl:h@u @Qﬁ@qmbeam pOI’tI on 8658
can be thicker tW?mm£%ﬁ 9%9gpp@§ghgg %%%ﬁ%ete ggﬁon 810, including the

concrete sl ab® IEWHB%MK$H%3FW@WE@@%d&?WWbEﬁé?°” A REME Y st and second beam
portions 865A, &6ibtiBalgatilaabdedun thdbese plitasatas arpdt H@cohwebriddEm porti ons 865A,

8658 to provide additi,onal. @Upmﬁ,kndfy@&upgo}a%ox %mmsmany e@ineat he concrete
portion 810. In at |eaSt one 805 is coupled to

the concrete por??@ﬁm%f@wﬁvnﬁﬁfmﬁrﬂﬁﬁémgw?§9m§ &?§3®€Hﬁ¥bean1portlons 865A,
865B, as wi || bes3thosersiinddsulsantinip sieiachetickivechubretioBrBiRest B4 i ng again to Fig.

8A, the first ;Sebs Qv QbR 5:58IPR 5d plaRBIFD €k Svis SiPpoitsB30C, 835¢
can share 2 common plane, sepports 830D, 835D can share a common plane, supports
830F, 835E can share a common plane, supports 830F, 835F can share a common
plane, supports 830G, 835G can shate a common plane, and supports 830H, 835H and
end support $50B can share a common plane, each resulting from & similar angle
26 between cormesponding supports and the base plate 825,

Fig. 8C is a cross sectional view of the composite floor pane 800 taken along
segtion 8C-8C of Fig. $A and ilfustrates the structure of the concrefe portion 810 in
more detail. As ilfustrated in Fig. 8C, the concrete portion 810 generally inchudes a
concrete slab 860, a first beam pertion 8634, and a second beam portion 865B. The

25 concrete slab 860 shown includes a generaily planar top surface 867, a first fateral
portion 870A and & second lateral portion 870B. In the illustrated example, an edge
angle 880A is embedded in the first Jateral portion 870A while another edge angle
8808 is embedded in the second lateral portion 870B.

As shown in Fig, 8C, the first beam portion 865A and the second beam portion

30 865D extend dowawardly and away from the concrete slab 860, In particular, the
first beam portion 865A and the second beam portion 8658 car be integrally formed

with the concreie slab 880, Further, the first beam portion 865A and the second beam



coupled to the concrete portion 810 by way of the first beam portion 865A
andWhi13d3Hell set of |ateral support nenbers 820 i s PEAUpSWHI/OW7Fhe
concrete portion /110 by way of the second beam portion 86513. In

particul ar, supports 830A-830H can couple to the first beam portion 865A
and supports 835A-835H can couple to the second 20 beam portion 8658.
According to one enbodi nent, reinforcenents, such as plates, rebar,
anchors, and/or any other desired reinforcenents can be placed within the
concrete portion 810 to anchor the supports 830A-830H, 835A-83511,
850A-85011 to the concrete portion 810 (collectively shown in Figs. 8A-8C).
As al so shown collectively in Figs. 8A-8C, supports 830A-83011,
835A-8351-1, 850A-850B can space 25 the base plate 825 at a distance of
bet ween about four and five feet froma bottomsurface 869 (best seen in
Fig. 8C of the concrete slab 860. As will be appreciated, supports 815,
820 can be nodified to of fset base pPate 825 fromconcrete slab 860 a
desired distance. As shown particularly in Figs. 86 and 8C, the conposite
fl oor panel 800 can 30 also include a |ayer of material 895 to facilitate,
anong other things, formation of the concrete portion RIO as well as

o O;’?eSf alnn' o g' g n§§3 ca%%%nd S%uﬁttugtram%ug gﬁ%n@mr%[‘%i%&@g%%‘#Pa“”‘3’?”} gg mt ransfer
i nsul ati on for m30Fdeieainsgiaatly ouof @fﬁlﬁﬁgtg’ﬁlmmsméﬁﬁwﬁééfﬂtffﬁbm Fig. 84 to focus

on the confi gur aeis@fs &fm fohien HicamBe &ﬁﬁ&!ﬂwa}&stﬁﬁ&fbeh‘l,en\é&ollt'foube appreci ated that

the foaminsul ation inte af the conposite floor
panel 800 that aButs abfﬁhéveg%ﬁ[ér’rméct beup%ﬁm{&?’ ik %Bgmheg’%c ﬁsob “F1g. 84. 5In at

| east one exaﬁrpIpefmtﬂﬁéaﬂﬂ@amwdrbwm%t@m@ﬁﬁl?'fsmpmlmf?ﬁéw ﬂi@\ﬁé‘ a shape that is

t he negative or ahé@&@xﬁ&ﬁﬁ %f'mrﬁs b, OB 6k L& vWROIot B0kt B3P5urizagd udi ng any desired
part of the concr ef hesar{aa%gg( ol the first and Pond beam porti ons

8654, 865B. SUCh 53 ut er#m he!woﬁen about i;m mcht(a:? an of fl oor
i nsul ation for b’@h"h Psfmdm it ‘te@rﬁﬁ@?ﬂéﬁff*ﬁé‘ﬁh@ﬁmﬂﬂW?@“@Wé5Bf oam i nsul ati on
form 895 car; al§0: RExeUsR e 0 IRUSE@RBon 4® noldigtoaeicpiei nstal | a radi ant

floor heati ngleargg) cfﬁ?:?ncrlaaggthic%ess gfme ﬁ%t alqi %ec!)nggeg Pﬂrt!gns 8%5&88%%Blm_ Su' ation form 895

can be provi ded sep mati on of the
concrete slab 86’@)"’“&%&%4‘1@@?W@IPGWW%%&MW@& ifre¥ HpphST 865A, 865B. One
exenpl ary net ho@e@a‘mmmrmmagonhhepomosm&iefadt a@rexamﬂmie @0 will now be

di scussed in m%sesamgle%(glxsl couBiedno #J‘L% oncreféa Fort%rlil §10 %); ﬁ%lglﬁl'sLmP s%%ogies cribed in an

exenpl ary order, at ed eps descri bed bel ow
can be perfor m&e&wwﬂﬁﬂsd@%ﬁ@@ﬁwl“E’frd%fé‘ibe‘jmméwl%’t eps can be onitted
entirely as approprieihity Qfin @€ 9aede firfrwt bRl wpfo pEmbaaRs e conbi ned andl or
split as desired Referrin 4-8C, formng the
cgnpom te floor CD"%Ed tcitbeéf%m B Qoﬁqﬁte%cfytem%d%gw E;lssg’lsaﬂdot{r[);ed ends of sugports
815, 820 and en@c@ﬁﬁﬁélﬂ%@S%%mﬁmbfﬁ)gzgﬁeﬂmfdéﬂtfl%@mﬂ&@é?mp’ﬂ%‘t"e 825, formng a
concrete porti Olﬂray&ﬂ.@es&[iﬂb@iﬁﬁﬂbﬁ%gi iyetdiiad Sipore FBOS830M cabtdppor t s 815, 820 and

end supports 85%2)& %EOB X m £ Gon rm% 35A9§9 Htclarp(gg‘bpﬁ% ﬂwsgg@ports 815, 820 and

end supports 85 e sec ase by vari ous
securing met Hodgsn s@@hﬁ%% fW@Fd@B anedﬁbcﬁlﬁ?"éﬁf@ﬁmﬁﬂe% wefi ¢ Pl¥al fastener such as
a threaded couplebd)Qnchers, Sd/orh@y dtfer) desired reinforcements can be placed within the

concrete portion 810 to anchor the supports 830A-830H, 835A-835H, #50A-850B to
the conerete portion 810 (collectively shown i Figs. BA-8C). As also shown
collectively in Figs. 8A-8C, supports 830A-830H, 835A-833H, 850A~-850B can space

25 the base plate 825 at 2 distance of between about four and five feet from a botfom

me

surface 860 (best seen in Fig, 8C) of the concrete slab 860. As will be appreciated,

supports 815, §20 can be modified to offset base plate 825 from concrete slab 860 a
desired distance.

As shown particularly i Figs. 83 and 8C, the composite floor panel $00 can

3¢ also inciude a layer of material 895 to facilitate, among other things, formation of the

concrete portion £10 as well as provide an insulation layer to dampen sound and/or

reduce urwarnted fransfor of heat. In one embodiment, the layer of material §93 i5 a



25After supports 815, 820 and end supports 8504, 850B are secured to base
pl ate 82%WO0MREIPEAM i nsul ation form 895 is then posit PORENMEN24TSIve to the
supports 830A-8301i, 835A-835H, 8504, 850B. The foaminsul ation form 895
can be supported in any suitable manner to nmaintain the foaminsul ation
form 895 at a desired position and orientation relative to the base plate
825 and the supports 8304- 30830H, 835A-835H, 8504-85013. Though not
shown, reinforcenents such as nel son studs, reinforcing rebar, shear studs,
and any ot her reinforcenent and/or intermedi ate supports can be 28
positioned as desired relative to the foaminsul ati on form 895. The

rei nforcenents and/or internediate nenbers can be secured to each other and
mai ntained in their position relative to the foaminsulation form895 in
any manner desired, including through the use of wire, rchar chairs, and/or
any ot her conponents as desired, In at 5 | east one exanple, I|ft|ng | oops
can al so be provided as desired. Such Féinforcements can al so be used to
tie the first ends of supports 815, 820, 850A, 850B together or to sinply
position the first ends of supports 815, 820, 850A, 8508 in appropriate
positions with respect to each other. In one enbodi nent, securing the first

cads of the support f03§::]h§1!atm;1812rm F0§n5|%ﬁaéhon lfe%%ﬁﬁs nﬁm&‘?o&ﬁkesa(?o%&r ete portion 810
can include form ng a beam aroun nd a tion of the first end of a

po
support, In an aIteﬂﬁét@@@m@hﬁéﬂﬁﬁﬁﬁwhy@é@&?bh@“fﬁ%&¥WW@P end of a support
to the concrete portis@fonGaised cRed kidriSReUk toagsiafioo hedst haabuypor t i on of the
first end of the suqﬁogéﬂgéﬁﬁ%mgghn@%@genent menber, such as rebar or a
netal plate or sone ot her’ of TIxture designed to be enclosed within
the beam In thls5nannekﬂk@%@E@@%ﬁ%FﬁmWW$WT@ ége k8t Rer wi se connect ed
to the beam and ul timsdslcyr itvase ifhEoten@a@bs, ipold inpdsied patof e Thereafter, the

first and second bea&;gr?cr 0 a# &69%§0r§61§§&‘3nd gc%é%em@'ﬂ&mr@%ﬁﬂ §ﬁ§t5m§r portion of t he

concrete slab 860 can % pouring concrete into the foam
i nsul ati on forn1895¢mﬁﬁﬁﬁ%§$ﬁ§ﬂmm Hé“%dﬁ@@éﬁ@m@éﬁbﬁ%“@ﬁfﬂd and the
conposite floor panehmﬁﬁﬁ B, ladhat ealdyn 10895 as semdby towskclrd ot her conposite

floor panels 200 t,0 hQLﬂ}g%éﬁg&ﬁﬁﬂ§%m§%&Q&ﬁgiﬁha&n @rmS¥st em 900 (Figs.

9A-98), as will be descr in nore
insulation form 895 can be provided separately or can be vsed during the formation of

the concrete slab 860 and the first and second beam portions 8634, 865B. One
exemplary method of forming the composite floor panel 800 will now be discussed in
more detail, Though various steps will be described in an exemplary order, it will be

15 appreciated that the steps described below can be performed iz a different order and
some steps can be omitted entirely as appropriate ot desired. Further, steps can be
eombined and/or split as desired.

Referring collectively o Figs. 84-8C, forming the composits floor panel 860
can includs securing the second ends of supports 815, 820 and end supports 8504,

20 B508 to the base plate 825, forming 3 concrete portion 810 and securing the first ends
of supports 815, 820 and end supports 8304, 850B to the concrete portion 810,
Supports 815, §20 and end supports 8504, §50B can be secured to base plate 825 by
varions securing methods, such as welding or through & traditional fastener such ag 2
threaded coupling {Le. bolf).

25 After supports 815, 320 and end supports 85¢A, 850B are secured to base
plate 823, the foam insulation form: 895 is then positioned relative 10 the supports
830A-830H, 335A-835H, 8504, 850B. The foamn insufation form 895 can be
supported in any suitable manner lo maintain the foam insulation forn 895 at a
desired position and crientation relative to the base plate 823 and the supports 830A-

30 830H, 835A-835H, 850A-8508,

Though nat shown, reinforcements such as neison studs, reinfbreing rebar,

shear smds, and any cther reinforcoment andfor intermediale supports can be




Figs. 9A and 98 illustrate a precast structural floor system 900. In

par tWOut139Filg. 9A illustrates a top view of a prec®ST/ER2ALIAR26THEI I oor
system 900 while Fig. 9B illustrates a cross sectional view of the precast
structural floor systemtaken along 25 section 98-911 of Fig. 9A In order
to formthe pre-cast structural floor system 900, girders 300 are placed at
appropriate positions. One such exanple is shown in Fig. 9A in which
girders 300 simlar to those described above with reference to Figs. | A-18
have been provided. It will be appreciated that other girder configurations
can al so be used. As previously discussed, the conposite floor panels 800
can include 30 girder connection plates 846-849, 851-852 (best seen in
Figs. 8A and 8B) that are positioned beneath end edges 840, 845. The girder
connection plates 846-849, 851- 852 are secured to the rest of the frane
assenbly (Fig. 8A) in such a manner that 29 allows the frane assenbly 805
(Fig. RA) to counter the tensile foréks that woul d otherw se act on the end
edges 840, 845 of the concrete portion 810. By directing the tensile forces
to metallic portions of the conposite floor panel, the conposite floor

panel 800 can thus be pl aced directly on the girders 300. 5Accordingly, as

shoun 10 Fi Q. 9P i LOMA00R% R0 Bk o8V GlclaRALAM Y bl aced di rectly
on the girders 3605 a configuration can allow the conposite floor

panel 800 to be é1é{§|*1’f\?”‘f§‘éﬁcmf’6f”ﬁ‘da“ heEEH SHF othEd PP 8 %00, This in turn
can allow for a gkifneltie wSRtioah eulaCa MR 855 tewnf hoer degraned@ing8300 qui ckly as each

conposi te floor panel 80Q can he. £d..0Vek: .l Re.0kr,ders 300 and be
| owered into pl al(i:) gﬂhngee&) ﬁaﬂ) A iq)gl%taﬂyq{gonr?gctléﬁn%cdat es 846-849, 851-852

wi || engage the b@“ﬂéfé’?@’l%b@‘géﬂ’ﬁs@& P 9e RRpier & despre "he conposite floor
panel 800 is posiah iiohaGd i tidrlst @patepheMEBNSseMERgirdery 300. Fig. 98

Il lustrates cros g Bk VhEW Qfod NS, B egas tsdtif Mebitial floor system 900
t aken al ong sectl§m§y %09 ?t OSAs shown i n F]I %%%8 vari ous other 15

conponents can aP“F“éjW"t‘th’éspiﬁ’rI‘bG&"é%’ | oor system 900 to be readily assenbl ed.
As shown in Fig. 9B sewsrddenconposdi frecfd dor supamdls82830Acan be positioned

next to each gf h%ﬁBﬁHQ&Bmk@ﬁbﬁtmﬁh@aﬁﬁﬁ@%ﬂ abe@lﬁﬁéund@gsahh%mﬁ?% of one
conposite fl oor %)anel i rst trmzlaldlmeaportl on 870A of an

800
adj acent conposi ﬂf-rFtBIHr“faﬁ‘ﬁP?BrPg’@%ma%%’pﬂ lg’%éemf’geeﬂfsoor anel s 800 can then
be connected in @yt st et eortivammieduds sec@ds 4t faspaertiqneliiedrt ook he edge angl es

880A, 880B may b@th@ﬁ%ﬁﬂ@ﬂreﬁf&@ﬁ&lhﬁﬁabei QohaiWbarSitbinke@blieorbmnaer , i ncl udi ng those
descri bed above @B@“W%g%gﬁﬁPd“%“%mgﬁéﬁ%qegbggﬁlmg& ﬁHced bet ween t he

edge angl es 880AY8 ajoin ough not illustrated
in Fig. 9B, amy wmﬂ@epwmmwﬁ@ﬁ%ﬂ@#@WHQMﬁ%ﬁﬁ@W%ms@%@%mﬁ@ rebm bent rebar,
wire mesh, shear stq%eaﬁeam@lﬁ@tahmwﬁa%amfp@w@mmﬁmam es@n be enbedded

wthin 25the concrete portio r. the ed 880A, 8808 to
rei nforce the col&Pe %?%”g%ééfﬁg 3%%¥mmﬂwcwggzﬂyg%%%

insnlation form 805, Thereafier, the concrete can be cured at;d the composite floor

- panel 800 can be ready for assembly with other composite floor pancls 200 to form a

20 precast stractural floor system 900 (Figs. 9A-9B), as will be described in more detail
below.

Figs. 94 and 9B illusirate a precast structural floer system 900. In particular,

Fig. 9A illustrates a top view of a precast structural floor system 900 while Fig. 98

illustrates a cross sectional view of the pre-cast structural floor system taken along

25 section 9B-9B of Fig. 9A. In order to form the pre-cast structural floor system 900,

girders 309 are placed at appropriate positions. One such exampie is shown in Fig.

9A in which girders 300 similar to those described abave with reference to Figs. 1A-

1B have been provided. Tt will be appreciated (hat other girder configurations can

also be used. As previously discussed, the composite floor panels 800 can include

30 girder connection plates 846-849, 851-852 (best scen in Figs. 8A and 8B) that are

positioned beneath end edges 840, 843, The girder connection plates 846-849, 851-

857 are secwed to the rest of the frame assembly (Fig. BA) in such a manner that



Fig. 10 illustrates an end view of a conposite floor panel 800" according
to opqv@gaﬂnbgmlhat i ncludes a concrete portion 810" PapIsYIdN2ZEAEL ernati ve
configuration. In the exanple shown in Fig. 10, girder connection plates
and end supports have been 30omitted to focus on the shape of the concrete
portion 810", though it will be appreciate that such conponents can be

i ncluded as part of the conposite floor panel 800'. 30 Accordingly,
the conposite floor panel 300' can be sinilar to the conposite floor panel
800 descri bed above except that an arch 1000 is formed in the concrete stab
860" between first and second 'deans portions 865k, 865W Such a
configuration can provide a snooth transition between the first and second
beam 5portions 865A", 865B', which can reduce stress risers within the
concrete slab 860" by reducing sharp corners. The present invention
may be enbodied in other specific fornms without departing fromits spirit
or essential characteristics. The desesi bed enbodi nents are to be
considered in all respects only as illustrative and not restrictive. Thc
scope of 10 the invention is, therefore, indicated by the appended cl ains
rat her than by the foregoing description. Al changes which cone within the
meani ng and range of equivalency of the clains are to be enbraced within
thei r scope, NCSUR»84de EnafsiEpiy 805 (Fig. 8A}) to counter the tensile forces that would

otherwise act on the end edges $40, 845 of the concrete portion 810, By directing the
tensile forces to mefallic portions of the compesite floor panel, the composite fioor
panel 800 can thus be placed directly on the girders 300.

5 Accordingly, as shown in Fig, 9A, the end edges 840, 845 are overlappingly
placed directly on the girders 300. Such a configuration can allow the composite
floor panel 800 to be easily set onto the top of the girders 300. This in turn can allow
for & crane to set the composite floor panels 800 quickly as each composite floor
panel 800 can be positioned over the girders 300 and be lowered into place since the

i0 girder connection plates 846-849, 851-852 will engage the girders 300 directly while
the rest of the composite flaor panel 8§00 is positionsd in the space between the girders
300,

Fig. 9B illustrates cross sectional view of the precast structural floor system
900 taken along section 9B-9B of Fig. 9A.  As shown in Fig. 9B, various other

15 components can allow the precast floor system 900 to be readily assembled. As
shown in Fig. 9B, several composite floor panels 800 can be positioned next to each
ofhier such that the second lateral portion 8708 of on¢ composite floor panel 806 is
mated to the first lateral portion 870A of an adjacent composite floor panel 800. The
composite floor panels 800 can then be connected in any suitable manner.

20 In particular, the edge angles 8804, 880B may be secured together in any
suitable manner, including those described above. Binder material 850 may then be
introduced between the edge angles 880A, 880B to form a joint 892. Farther, theugh
not illustrated in Fig. 9B, any number of reinforcing members, such as rebar, bent
rebar, wire mesh, shear studs, and other reinforcing members can be embedded within

25 the conerete portion 810 and/or the edge angles 880A, 880B to reinforce the concrete
portion 810 and/or the joint 892,

Fig. 10 illustrates an end view of a compostte floor panc] 800" according to
one example that includes a concrete portion 810" having an alternative confignration.
in the example shown in Fig. 10, girder connection plates and end supports have been

30 omitted to focus on the shape of the conerete pertion 8107, thougl it will be appreciate

that such components can be included as part of the composite floor panel 800",



What is clainmed is: 1. A conposite girder, conprising: a precast concrete
stemwall; a flange beam coupled to a | ower portion of the concrete stem
wal | ; and a saddl e secured to the flange beam the saddl e having
opposivg 2gangsatl y vertical side plates and a bottom PLaus261astEeed to and
extendi ng between the side plates, the side plates and the bottom pl ate
extending laterally fromthe flange beam the saddle formng a recess
defined therein configured to receive at |east a portion of a floor panel
therein. 2. The conposite girder of claim1l1l, wherein a steel beam portion
of a floor panel is received between the opposing side plates and is
supported by the bottomplate. 3. The conposite girder of claim2, wherein
the fl oor panel conprises a concrete floor deck and said steel beam
extendi ng bel ow the fl oor deck. 4. The conposite girder of claim1,
wherein the flange beamincludes a | ower flange and a web secured to the

| oner flange and wherein the opposing side plates are secured to at | east
one of said |ower flange and said web. 5. The conposite girder of claim]1,
further conprising a girder joint plate coupled to at | east one of said
concrete stemwal | and said flange begm said girder joint plate being
configured to be secured to a panel joint plate coupled to the floor panel.
6. The conposite girder of claimb5, wherein said girder joint plate is
anchored to said concrete stemwall. 7. The conposite girder of claim 3,
wherein said concrete stem wal | further i ncl udes an upper portion, and
wherein said upper portion has a nder materi al, aced thereon to forma

joint between the coné@%ﬁ%ﬁﬁ?6ﬁﬁmﬁé%?m%ﬁm%ﬁ%b?WW%F”%&ﬁ@Wmand said concrete
stemwall. 8. A pne G L00 FkFibiE Abhle adbepifil:i0@Hrech 9908 ts@ifked B@OPEIBI Ng:  MCSLLP

slab 8607 between first and second beam porfions 8§654°, 865B°. Such a
configuration can provide a smooth transition between the first and second beam

5 portions §65A°, 8638, which can reduce stress risers within the concrste slab 860 by
reducing sharp corners.

The present invention may be embodied in other specific forms without
departing from its spirit or essential chavacteristics. The described embodiments are
to be considered in all respects only as Hlustrative and not restrictive, The scope of

10 the inveation is, therefore, indicated by the appended claims rather than by the
foregoing description. All changes which come within the meaning and range of

equivalency of the claims are to be embraced within their scope,



32 a conposite floor panel having a concrete floor deck and a steel

panel beam extendi ng bel ow the floor deck; and a conposi t eygist der
having a precast concrete stemwall, a flange beam secured to the concrete
stemwall, and a saddl e which includes generally vertical side plates and a

bottom plate attached to and extendi ng between the side plates secured to
the flange beam such that the side pbates and the bottom pl ate extend
|aterally fromthe fl ange beam and wherein the saddle receives at |east a
portion of the steel panel beamtherein. 9. The precast structural floor
systemof claim@8, wherein a portion of the steel panel beamis received
bet ween the saddl e side pl ates andCiLalM8ipported by the bottom plate. 10.
The precast structural floor systemof claim9, wherein a | ower flange of
t he stWhdtipdneediseamis fastened to the bottomplate of the saddle. 1 1

. The precast structyral floor systemof claim8, further conprising a

gi rder! j oi nt SHPRFEE SHEREYBRI™IS t he concrete stemwal | of the conposite

gi rder and te anchored to the concrete stemwall of the
conposite fﬁ%%%g%gﬁﬁéggéﬁg%g in the panel joint plate is configured to be
fastened to dhee @ameﬁp i Allowr pbidion ofliRe coibvetepteacaalt; asd r uct ural f1 oor
system of claim8, wherein the conposite floor panel further include an
edge nenbera smdl@i;eed"edl © thh@angohgpos hesaddiedvying apistsing wprsradly iyeitind sdp Rl t e
floor s em furt Rl V& thebhB®nedge
member? éﬁ%mﬂﬁl&mgE%%@%@Bgﬁ%%gagﬁﬁQhﬂggﬂgggggﬁ%g%Ee Fﬁﬁﬂfg 13. A nethod of
f or mi r;gataemﬂmgsatersnym the dlangel bsorn, téﬁy%iﬂ@ﬁfﬂf lp@ﬁwﬁnﬁ#téﬁra@tcprﬁf@uﬁ
conp05|te panel bean precasting a conposite

gi r der® BEENT ﬁqmﬂﬁﬁ&%hyqﬁﬁgggﬁﬁné&ﬁﬁén securing a saddl e to the flange
beam the saddl e deflnlng a recess therein conflgured to receive at |least a
porti e Sh&6L 1?&[18 cl?r%a!mwh&&q a steel beam pQﬁt@h Bfa Aodr Q¥ ish&EMBEN the
conpo te f1°oor ane% e conposite girder beam wherein formng the
jointlmﬁﬂkmdﬁgppkmgsﬂgpb&sNEQSﬁHmO%®MWﬂ Oéﬂmﬂﬁ@3steel panel beaminto the
saddl e. MCSLLP 33

3. The composite girder of claim 2, wherein the floor panel comprises a concrete floor deck and

said steel beam extending below the floor deck.

4. The composite girder of claim 1, wherein the flange beam includes a lower flange and a web
secured to the lower flange and wherein the opposing side plates are secured to at Jeast one of said

lower flange and said web.

5. The composite girder of claim 1, further comprising a girder joint plate coupled to at least one

of said concrete stem wall and said flange beam, said girder joint plate being configured to be secured

to a panel joint plate coupled to the floor panel.

6. The composite girder of claim 5, wherein said girder joint plate is anchored to said concrete
stem wall.
7. The composite girder of claim 3, wherein said concrete stem wall further includes an upper

portion, and wherein said upper portion has a binder material placed thereon to form a joint between

the concrete floor deck of the floor panel and said concrete stem wall.

8. A precast structural floor system, comprising:



14. The method of claim 13, wherein precasting the conposite floor panel
includes precasting a concrete floor slab haying an edge angle secyied ;b
the concrete floor slab, wherein precasting the conposite girder |nclué
precasting a concrete stemwall, and wherein formng the joint includes
applying a binder material to the edge angl e and an upper portion of the
concrete stemwall of the conposite gerder to join the concrete floor slab

to the concrete stemwall. 15. The nmethod of claim 14, wherein the binder
material includes a high-strength grout. 16. The nethod of claim 14,
further conprising enbedding reinforcenments in the binder material. 17.

The met hod DfonfpbgicModdpantibatihgs coorepriier dgk setusta garcebaionreedenbdot o t he
edge a gh %rlor to applying the binder material. 18. The nmethod of claim
17, mh % 9%E8¥e™ei nf or cement s i ncl ude at | east one of rebar or shear

studs 19. A nmethod of formng a precast structural floor system
conpri si ng: aﬂMﬁwﬂw8ﬁﬂ@@&§ﬂ$ﬁgmﬁmﬁﬁﬁﬁé@§F@‘Wﬂbéﬂmﬁﬁﬁgmjﬁ&WFﬂ@’%?E&H@Wete

porti Oé?enmgll adncpé‘g};l%hlejw%clﬂtmomﬁ el el e Ipes ISIEE@S SRRVOREE pREY dithehdd to
precasting a conposite girder having a flange precast copcrete stem

wal | aanﬂasthre@ahwqq@ ﬂwﬁie dfates ﬁ@wferlafn@%ﬂ%aﬁfa%ﬁ&g&a@w dde Platss M Y at e

ancho rlﬁ,ﬁo&@aa&r@zm R Ao BB MReIbeardlah@GhiBE e Sadld}eeila at hesthbatige beam
such t he saddl e extends laterally fromthe flange beam placing a

port i off thsfsteehpangibe@adheref- oor panel in the saddle; and securing the pane
joint plate to the girder joint plate to forma joint. 20 The met hod of
claim19, wherein the panel joint plate is anchored to a %1mall of the

concr et-e poT}telpéﬁ?aFéFmtcﬁ'éa depipuert & ¢lpighh Wheigi @ portip of $igste d°88 5cl ai m 19,
wher ei B £Re a9 Be Hadle 3idt PRARS Madhippaetdth efeeiofomanae. wher ei n t he

10. The precast structural floor system of claim 9, wherein a lower flange of the steel panel beam

is fastened to the bottom plate of the saddle.

11. The precast structural floor system of claim 8, further comprising a girder joint plate anchored
to the concrete stem wall of the composite girder and a panel joint plate anchored to the concrete stem

wall of the composite floor panel, wherein the panel joint plate is configured to be fastened to the

girder joint plate.

12. The precast structural floor system of claim 8, wherein the composite floor panel further
include an edge member coupled to the composite floor panel, wherein the composite floor system

further comprises a binder material applied over the edge member and the concrete stem wall of the

composite girder,
13. A method of forming a precast structural floor system, comprising:
precasting a composite floor panel having a steel panel beam;

precasting a composite girder beam having a flange beam;

securing a saddle to the flange beam, the saddle defining a recess therein configured to

receive at least a portion of the steel panel beam; and

forming a joint between the composite floor panel and the composite girder beam, wherein

forming the joint includes placing at least a portion of the steel panel beam into the saddle.



MCSLLP 34 nmethod further conprises placing at |east a portion of a steel
panel beam associated with the conposite floor panel within the redEsH.LP
22. The nmethod of claim 21, further conprising fastening the steel panel
beamto the saddle. 23. The nethod of claim19, further conprising
applying a binder material to an intersection of the concrete portion of

t he conposite panel and the concrete33temwall of the conposite girder

24. The method of claim19, wherein the conposite floor panel further

i ncl udes an edge angle coupled to the first end and wherein placing the

bi nder material to an intersection of the concrete portion of the conposite
panel includes applying a binder material over the edge angle and the

concrele stgm DAkl eN. el 14 RfierER NSkl Bk SOPRkL 108 phfle e RERIRhingh der .
concrete floor slab having an edge angle secured to the concrete floor slab, wherein precasting the
composite girder includes precasting a concrete stem wall, and wherein forming the joint includes
applying a binder material to the edge angle and an upper portion of the concrete stem wall of the

composite girder to join the concrete floor slab to the concrete stem wall.

15. The method of claim 14, wherein the binder material includes a high-strength grout.
16, The method of claim 14, further comprising embedding reinforcements in the binder material.
17. The method of claim 14, further comprising securing reinforcements to the edge angle prior to

applying the binder material.

18. The method of claim 17, wherein the reinforcements include at least one of rebar or shear
studs.
19. A method of forming a precast structural floor system, comprising:

precasting a composite floor panel having a concrete portion and a panel joint plate anchored

to the concrete portion;

precasting a composite girder having a flange beam, a precast concrete stem wall attached to

the top of the flange beam, and a girder joint plate anchored to the concrete stem wall;

attaching a saddle to the flange beam such that the saddle extends laterally from the flange

beam;
placing a portion of the precast floor panel in the saddle; and
securing the panel joint plate to the girder joint plate to form a joint.
20. The method of claim 19, wherein the panel joint plate is anchored to a stem wall of the

concrete portion of the composite floor panel.

21, The method of claim 19, wherein the saddle has a recess defined therein, and wherein the
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method further comprises placing at least a portion of a steel panel beam associated with the

composite floor panel within the recess.

22. The method of claim 21, further comprising fastening the steel panel beam to the saddie.

23. The method of claim 19, further comprising applying a binder material to an intersection of

the concrete portion of the composite panel and the concrete stem wall of the composite girder.

24. The method of claim 19, wherein the composite floor panel further includes an edge angle
coupled to the first end and wherein placing the binder material to an intersection of the concrete
portion of the composite panel includes applying a binder material over the edge angle and the

concrete stem portion of the concrete stem wall of the composite girder.



