1 PRECAST COVPCSI TE STRUCTURAL G RDER AND FLOOR SYSTEM BACKGROUND Fi el d of
the I nvention 5The present invention relates to precast conposite fl oor
syst ens. Welatigdodbechnol ogy Precast concrete const PATUSE0L1i02676f t en
used for commercial and industrial buildings, as well as sonme | arger
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
ei ght feet wde 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. 20Doubl e TREEAP AR SESTHCT AR SFRERAYPFEROENF T Ate which is about
2 inches thick and have two beans extendi ng down fromthe deck. The beans
are placed about four feet apart runPAG§RAEEN t he | ength of the panel, and
are about 6 inches t hiigktiamen4 i nches tall. Oten, after the single and
doubl e tee panel s are i nstatstnathentidBOEHto pRca®iomBsitt RGRGSs.0f concrete is placed
on top of the panel s.r&E&StAQLE and doubl e tee panels can be heavy. Heavy

fl oor panel S can reqUi rePltL%aM)iwﬁ{e C&Q‘Lcmoﬁéln\dsd lﬂ)e@omﬁer(ﬁai an@industx@lOl ums and beans
with increased strengffy@ndwesbd bk bl bR Ak sdafrrhtRRGELs. t he fl oor

panel s and so on, incgeasi ngd ne. Wel.gileOhanGaAk Ly LYGLY valiuct ural part of
the building structure., Heavier structur %“&%&H%g%gmggtggrgge mor e

. loh 200d quality control, and allowing 2 majort em
materials and are thus e expensive requir gncre§§qﬁ ateral and
ver t | Ca| precast. Conventional precast structures, however, suffer from several disadvantages,

such as being heavy and requiring complex connections between precast members
and to the rest of the building structure.
Currently, precast single tee and double tee panels are used for constructing

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

25 Single and double tee panels can be heavy. Heavy floor panels can requite
heavier columns and beams (i.e., columns and beams with increased strength and
structural integral) to support the floor panels and so on, increasing the weight of
nearly every structural part of the building structure. Heavicr structural elements often
use more materials 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.



30support, and may limt the height of the building for a particul ar soi

| oad bearing capacity. 2 SUVMARY OF THE | NVENTI ON A conposite fl oor
panel i ncWvoades/somoncrete floor deck having a side portipom/tseal1anc7edge
menber secured to the side portion. The edge nenber is configured to be
positioned in proximty to an adjacent edge nenber. The adj acent edge
menber is 5 coupled to an adjacent concrete floor deck. The edge nenber is
further configured to have a junction forned between the edge nmenber and

t he 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. 10A
met hod of forming 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 2dge 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 material in the
channel . 15This Sunmary is provided to introduce a selection of concepts in
asinplified formthat are furt FEMYGRERTHELYIRHORY in the Detail ed
Description. This Summar y cpmgostedor jarst ieshiiedorree foetxt by 2 KEyPeat ures or
essenti al charact eri st ©sdzofembehrerurel tathenideghoripp bjhedte mprgbtrisemfisvpidr is it i nt ended
to be used as an ai d ichosiched @piiinity 1@ atidaet c@eoper. Ofic adidret «ipd r@inived  subj ect

matt er. 20BRI EF DESCRIoEIE 6N adidbent Tdmfete[BRAMK NGSdge member is fuM@tcén@iisd te mbodi n‘ent s of
the present inventi Onha@ra%noﬁ(m@mﬂd afekn fﬂ&s@ hbold@ cha kbadhef @enee «d 0 t he nunber ed
dr awi ngs wher ei n: define Eihgmel. l"Pﬁé ehée ln%;r _Es %tﬂ@ﬁcor@gutc@@ haVej ae)\ﬂﬁemmel@an exeﬁp| ary

pr ecast structur al f l ]QaQJZ‘I inwélsnm %Cct%rng!:t\%gl tﬁe%n%%ooﬁ&é@%lh@iﬁjacent

concrete floor deck.

10 A method of forming a precast structural floor system may include precasting
a first composite floor panel having a floor deck, precasting a second composite floor
panel, securing a second edge angle of the first composite floor panel to a first edge
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 sclection of concepts in a simplified
form that are further described below in the Detailed Description. This Summary is
not intended to identify key features or essential characteristics of the claimed subject
matter, nor is it intended to be used as an aid in determining the scope of the claimed
subject matter.

20 BRIEF DESCRIPTION OF THE DRAWINGS

Various embodiments of the present invention are shown and described in
reference to the numbered drawings wherein:

Fig. 1A illustrates a top view of an exemplary precast structural floor system
according to one example;

25 Fig. 1B illustrates a bottom perspective view of adjacent composite floor
panels and an example composite girder according to one example;

Fig. 2A illustrates a 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 illustrates a partial cross-sectiopal view of the joint of Fig. 2A

30  between the adjacent composite floor panels taken along section 2B-2B of Fig. 2A;



25Fig. 1B illustrates a bottom perspective view of adjacent conposite floor
panel s and an exanpl e conposite girder according to one exanpl e; Fig.
2A il ustwates/@opartial cross-sectional view of a joi nPChatsame24¢7p of the
adj acent conposite floor panels taken al ong section 2A-2A of Fig. 1A

Fig. 2B illustrates a partial cross-sectional view of the joint of Fig. 2A
30bet ween the adjacent conposite floor panels taken along section 2B-2B of
Fig. 2A;, 3 Fig. 3Aillustrates a partial cross sectional view of an
exanpl e joint between a conposite floor panel and an exanple conposite
girder taken along section 3A-3A of Fig. IA Fig. 3B illustrates
a partial cross-sectional view of the joint of Fig. 3A taken 5 along
section 3B-3B of Fig. 3A Fig. 3Cillustrates a parti al
cross-sectional view of the joint of Fig. 3A taken along section 3C 3C of
Fig. 3A Figs. 4A-4B illustrate varilous steps of an exanple nethod of
formng a conposite floor panel; toFigs. 5A-5B illustrate various steps of
an exanpl e nmethod of form ng a conposite girder; Fi gs. 6A-6D
illustrate alternative joints between conposite floor Panels according to
several exanpl es; Fig. 3A ifhysiggtes a partl ooy S gtipnafigreor of fﬁ#ﬁ?‘%@fﬁben opp05|ng
conposi te floor panels=ravitfion s Phe ranpls cogpes Fidy " 4088 SBT3 et &hp

Fig. 1A;

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

Fig. 3C illustrates a pariial 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;

10 Figs. 5A-5B illustrate various steps of an example method of forming a
composite girder;

Figs. 6A-6D illustrate alternative joints between composite floor panels
according to several examples;

Fig. 7 illustrates a joint between opposing composite floor panels and a girder

15 according to one example;

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

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

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

Fig. 9A illustrates 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

25 taken along section 9B-9B of Fig. 9A; 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 various aspects and objects of the invention. It is appreciated that it

30 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



Fig. 8Ais a bottomplan view of an exenplary enbodi nrent of a conposite

fl oor panel; Fig. 8B illustrates a cross sectional view of the
conposi t ewbl2oar13p@mel of Fig. 8A taken al ong secti on 3BPBB/USROIFINg75BA;
20Fig. 8Cillustrates a cross sectional view of the conposite floor panel
of Fig. RA 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 25 taken along 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 are illustrative and

not limting of the scope of the invention which is defined by the appended
claims. The embodi ments shown acconplish various aspects and objects of the
invention. It is appreciated that it 30i ¢ not possible to clearly show each
el ement and aspect of the invention in a single figure, and as such,

mul tiple figures are presented to separately illustrate the various 4
details of the invention in greater clarity. Simlarly, not every
enbodi nent need accoﬁﬁPF§H“dVW“ﬁ&V&ﬁ?é@@S&BP”tWé“ﬁ¥§@@ﬁ?“ﬁﬁvent|on DETAI LED
DESCRI PTI ON 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 utilities 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 slab) because the beams are spaced farther
apart, typically 8 feet on center versus 4 or 5 feet for the legs of a double tee system.

Double tee systems are assembled by weld plates embedded in each
component and must bear on concrete or masonry structures. The current system is

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

construction.



Exenpl ary precast structural flooring systens, conposite flooring panels, 5
conposite girders, joints and nethods for form ng each will now be

di scussedwOnrorgfi3esence to the nuneral s provi ded therei nPSO/UB20102€88bI € 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 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 f 6Fvepaeshy e dagP e ERBHT CRTVUPIEMYT 11§ 0or el ectri cal

t hrough the tee, thermebynsiritpredsiveigy b rygen fovetitng e relF ffensi on because
all of the utilities heedstvo lpe inwdve hebiowit iretalfitbodrthe stymgckrr e, Openi ngs i n
the stemwal |l of the prnesentr.sysdem &l d Gwabheimechanpeatstmed ectri cal and

pl umbi ng to pass thr ohgiRd hhli@aui, raiiCheilcete drRSri@byme@l ted Ratisng t he need to run
these el enents bel oW gilgid le@O%hcichkek, WA bddkoncrdd TG PhiLAGILSYSE em al so al | ows
for greater flexibilifyn RsduQSakh A w3k ARaPENEY hakd:ANS ek SRR NgS through the
floor slab) because tﬂ%ntﬁeeﬁm%m@er&n SRAGEdf, 3L ﬁobreorm@,ig@cro&smgryps cally 8 feet on

center versus 4 or 5 %e%)rtebtuneiraxﬁe\&hxc gnsshgrfenctg g ps&u%t}oﬁt % SySt em [bUbl €

t
ee SySt ens are assen%v]c er(i’aél.%d)%[]\g)e Wg’t re CaCLl athI‘lS are lbrmed for a convet;ltlonaprrponent and

must bear on concréte or systemis 30bolted
into a |ighter steel °§‘Ppt°sﬂ]?:fl°ti’r“8CW‘Tteé}ﬁ“srPéll’(wmmp°f‘ g“te‘“b‘fdeeckf'% l%J{’se inmndto

hi g h-rise constructi Olﬁed in thscomposr:e section, but still contributes to the welght 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 labor réquired 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
wet 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
since the beams aren't required to support the weight of the wet concrete.

Additionally, in normal steel construction the beams are aligned so that the
tops of the girders and joists are flush. This is done because the metal deck is placed
on the joists and girders and the deck is used as a form for the concrete slab. When

25  calculating the section properties for this system, the distance from the top of the steel
beam to the middle of the concrete is one of the biggest factors. The present invention
places a concrete stem wall between the steel beam and the concrete slab and removes
the steel deck, thereby increasing the distance from the top of the steel beam to the
centerline of the concrete slab and ecreating 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

concreie material as compared to a conventional poured-in-place system.



Conventional steel and concrete conposite construction al so has several
probl enms which are alleviated by the present invention. Conventi onal

conposi t ewbl20ar13p40am ng i s very | abor intensive on sitePCAfuSesttiopesal | ati on
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. to Because of the way the cal cul ations are perfornmed 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 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
elimnated the need for the netal deck. This elim nates the material and
15t he | abor required to Wl thE BEESIoyRIRT PPl Qg &= ™% | n normal st eel
construction, the conttigh fivay "t &etrer 28 wer f Hevngichde grs PfE P8t eel menbers is
the necessity of the tdeefeldcpsrauinr gewrarmie singrg cogpdigp beripaNF ¢y wei ght of the
wet concrete w t hout @&myegihe palvior gdns igkdr dstups@nvgt rhapect forvery Rgere for esent
invention, the steel e®EBahdhoobeb-garplghedydghored by the forns while the
concrete is wet. This Dby rit sehdis 2utdtee suduiRmes bzen 10f by 15t €€l beam and
elimnates the need fQr.pLECAMMEH RGkRaREAMS] #0R0t heabeams aren’ t

r eqUi red to support tpe_gastvs\ﬁ?ui:t\gzmﬁoorg;steli nﬁbe\ﬁﬁ'gducgdcﬁg&[ BiloRed byadiscussion'%tddi tionall Y, in
nor rral st eel const rUC&)el rnatiE ho?thggai%neﬁ{ eAcglldilng/Dtgcdco&QJratiJ;]@Eex:Im;LQytops Of the

gl rders and J Oi sts laarcem ositfl:'l%lh)i' ;Eh'sl \%il Ib§ dgcgsrs]eg @%\9%%%% &ishlgsiomil“ ﬁ'i deck is pl aced
on the joists and girders. a Hhe” deck 18 ge f?rmfo([ the concrete

figurati n ? composite Slrde%slsef e s?n%c rae' of joints forme
sl ab. When 25 cal cul aPF ARG THe “SBCYi SR properties for Lhis system the
di stance fromthe top™Bf" *f“’rfé‘“‘”%stteéléclrpa_b°8§ﬁ1thf“c?° PREhE e SF e concrete is
one of the biggest fatitopracd b qypesiedopt raiehdHPredhe fratie€™s ™ oncret e st em
wal | between the steebmisenth? are: trrrarcireret Bl &9 KBEivdidic) Ehves 't he st eel
deck, thereby i ncreasiisagiot bfen gingbaneied §foyrne e ecest gpyvoflor frEemst eel beam to the
centerline of the congsedoeofsl zhriangihgpdatizngmaesic gnpodictsengiect i on. As such,
the | oad- 30 bearing &tfpeRngtdid &mehi Pt aPaddidhi tom@sic @hr shiganpr ecast panel
system are greatly i NgkiBaSHssionl §1QrfieSi@M thetfcbn0OdmBYS t@Mael indrd Nat es a
significant anmount of si.gel@nd concrete material as conpared to a
conventi onal pour eqo_ i n- plA@ﬁ@tmﬁ&’iﬂiSﬁk and@B, the exampl!a lnecegt%glyrejl hl]'orrggtent he pr ecast
structural floor SySt ﬁ)mnccﬂ;rdesgtﬂaest opercgr&?s&tﬂocir B}(egggh!asoaaompmtélﬂgoi‘ IgllegZOO\,/i ews of the

floor pane! and gl rdegn aﬁaﬁc%tcc?mhc())sm%)orIaE!:FJDbJ,C(I)IIJ nsgg éér!npeoé{yesﬂog‘fpangl Q)@’, ql ts thereof and
cross-sectional views sHGW NG the IMterndl "consiructiopn thereof. Not every

structure of the paneP™B¥ "G Faer 'S "t ABEFEY “BPti'SChSsed w th respect to
every figure for 5cl at¥ets compiit ToF B Lati 678t BIE T8 FE Bar’t” 8" t he panel or
gi r der. Fi gs. 1 Ansprgrermepsie istipvabeer oqtsd fadegst s PEtEa¥ 4F f1 oor system
100 according to one exarcavi@y bway ooy ebodutt beapecahd @ nf i gurati on of
vari ous aspects of themprie@asinespihinct oreat sifelrgdpor sryest @henie e be | nt r oduced
bel ow, followed by a dnscussitonisofiot v df-orhatit. dp «ofof theoseimgonponent s.
Accordi ngly, the conf iogpbheat ih BFkorbsitNc@ pgpdl A0 Will be labeled with the same reference

30 numbers as corresponding components in the adjacent composite floor panel 200°.

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 applicable to the



10 conposite floor panels will be discussed, followed by a discussion of
the configuration of exenplary conposite girders. The structure of joints
formed bewoeen/tsh®iconposite floor panels will then be iPotrrusduseeb7as wel |
as the structure of joints forned between conposite fl oor panels and
conposite girders. Thereafter, the formation of a precast structural floor
systemw || be described which includes a 15 di scussion of an exenplary

met hod of formng a precast structural floor system a discussion of an
exenpl ary nethod of forming a conposite girder, a discussion of an
exenplary nethod of formng a joint between adjacent 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 1B, the exanple
precast structural floor system 100 includes at |east one conposite floor
panel, such as a conposite floor panel 200, an adjacent conposite floor
panel 200', opposing conposite floor panel 200", and a plurality of girders
300. Fig. 1B illustrates the conposite floor panel 200 and the adjacent
conposite floor panel 200" resting on the conposite %i.rder 300 in which 25
i nt erveni ng conposi t eGPyl PHAYE *BEERGIPTEEd Y BF ¢4 5™ The | abel s

adj acent and opposi ngatre igrovirded for ease of reference only. It will be
appreci ated that the conpodistasd fa| iigo B armehse Wittt feot el PP @¢ast st ruct ur al

fl oor system 100 can havie intiiie: cgarelaigno. diidof 2¢rent fgphFtrgureaeitons t han

di scussed herei n. FOra@asgs 0f, 200eher-8Rre @ coste@isthban 0 ¢ oppornenter i n t he
conposite floor panel ;a2080,wbol h pbicuiad. akgdietho Wi bduistuae inSa@ewn eker ence 30
nunbers as correspondi,igi.s QHRARENtS. boRpideN\ Bl 3CeNnrgampasid € 1 oor panel
200" . Accordingly, thg, ConpRsd8 fdRQr panel s 200, 200" are |abeled for
ease of reference only and,fhe 04583000 . 08 LOMPASLES:S | oor panel 200
rray be appl i cabl e thO fliopreanez 08850 nqgtlzsgc%nc.l[etle ge(r)nrwalpﬂ‘(pae slteelgageq)l;ean%(), M&J | as ot her
COprOSi te fl oor panel % i th” n25t0 F trl-)r ecasagl leStEerccl):!l(c:ret:teléFazlwnral lgg¥me ySt em 100

As illustrated in Fi g 1B “tHé exanpl e CONpPOSIte l1oofry anejs 200 nay
general |y include a cOAETEYE "8Faly " 1genioReq BIRE “2%6™ 1Ry ‘E"ee”f’or nmed between
conposite 5 floor pan@sdao? 28t e Beieet Pty REr (% sl ab 210 of the
conposi te: floor panel 358200 o200 «dgf fempay Y Ac PR P 2FhE PBIHtE 920 wil | be

di scussed i n nore det @it gib 2lrp app fFropkeiompsas sl 2 BBtrerctiglyndt e conpl et e
description of the condwgupatch gnhe edfe teizs aRaPpiBanclggplogia tecdly oor panel 200.
As illustrated in Fi guorizddd] pottih &g tre@ierséOfrdmhie: ©@ac slgt20. Sthalh 210, t he
conposite 10 fl oor pan@hvcidO0edgdnSiberihddmbidtiRsiamGRRCREL®B 84y @mial | 230, a

st eel panel beam 240, on@mg h(ﬁzomall Wrt@xl jh&wy. Qlf'ﬂlepﬁsalﬁl@r&ed%l@g. 18, Brerdd tnd €@St  One

exarrp! e t he concr % ecoﬁ:let@pabg#apal%Mudb@ldfpgtgs%Qm@Idedan tﬁéQm@élaﬁ £ mat erial ) such
as reinforced concretg, fQ Lherehy, defiixe.Hapel. -and J.Querk, sur faces 212A,

2128’ OppOSi ng sides 21 'eb\uzo 4|B’anari;1]agmero pro Ing ngl’@r(a:l% gr]u@x@h WgJBeGB One or nore
edge menbers 218A, 21@%1%1 af S0 e engee’edén " the 15 concrete slab 210 to

extend from the opposiBYSIYEE XK, 214B respectiv ly. As shown in 1B,
each of the edge member s "2 PP TS “Re') Badt " GeRer al | y

hori zontal porti on*ext&fH ‘ﬁ@‘“d’frﬁ'&iﬁ%‘v@fn?é?“y‘h“fc‘i‘“ﬁ?‘ﬁS?‘ﬁ%"”@(‘i‘ﬂ&?‘g“f“?’ sl ab 210.

Though descri bed as atrsedyd 2erisErd Gerairafpeiom tHeegtye’ Hefber s 218A, 218B
may include only the hovicgos 2P Thovmivah & wride Flpatthdpem sgegertg | | ustrated i n
Fig. 1B, each of the 20vieorcete s s wrmylodlus delien @ty checrometnd pl at es. 219
enbedded i n the concr etiesosdab 1236 saehytese nte obchies Bdge ctvenioeros: 21 8A, 218B as
desired. The exanphe §oN&HLIRdS 1@ Ben2vkl) 230RY VOO 2 SlRP@Isipd, whith il@NY Manner
desired, one confi gurati@N.af Wi hdiclde BgosHesG et i1 pwse detail bel ow.

configuration, the stem supports 232 provide the structure to transfer shear loads




In the illustrated exanple, the concrete slab 210 nmay be supported by, 25
connected to, and/or integrally forned with the concrete stemwall 230. In
parti cul awp 20tie13340em wal | 230 nmay extend downwar dl y andParays2émoee7she | ower
surface 212B of the concrete slab 210. The stemwall 230 may include a
plurality of stem supports 232 with openings 234 (also referred to as

bl ockouts) defined in the concrete stein wall 230 between the stem supports
232. The openi ngs 234 may reduce the anount 30 of concrete utilized in the
stemwall 230 relative to a continuous support, which in turn may reduce
the dead | oad of the conposite floor panel 200. In such a configuration,
the stem supports 232 provide the structure to transfer shear |oads 8

bet ween the concrete slab 210 and the steel panel beam 240. Further, the
openi ngs 234 may provide a conveni ent space to ran HVAC ducts, piping and
el ectrical conduit. In at |east one examdle, the concrete stemwall 230

al so includes a plurality of 5 ridges 236 that span the openings 234

bet ween the stem supports 232. The ridges 236 may be in contact with and/ or
integrally formed with the | ower surface 212B of the concrete slab 210 as
desired. In at |east BHE ECHRETE° 2P H OF fdgud *236° FHY V&S t hi ckness t hat
is approxi mately 50 péf gemevisf et Hice RiedY Ao ot RECYHhEFEFe sl ab 210.
Accordi ngly, the concrdtie stemwall 230 may vary in thickness along the
interface to between thehgtiamayainbie. RScergm i@ ocipieireteudivalh 210. The
concrete stem wal | 523(Qgei 36 thl HHNOGAMNSTH @G ech Oe steh @pret BB Thyyidgadbe beam 240. The
concrete stem wal |l 23Ry maycode wainanect, 6:dviteh3te eltacqgpammet kdeam 240 i n any
sui tabl e manner, sucho@se by 08 46d. Sluds oaBALDS ndrehame md Rvddhe 111 ustrated
exanmpl e, the steel papgl.:kea p%ﬁl@ateiy@@de%%&he@ﬂ:k&s‘s Beameenhhgur ati on.

Accordingly, the steel. . paneh. BEAMIR.LA0nIBRY, hRcLUdR.a0 iMpRer flange 242, a
| ower flange 244, %PdT§mM§Qm§§§mPSQM§%Qm%a%quper flange 242 and the | ower
I

flange 244. In the illus rateg example the upper flange 242 supports the
st em supports 232. %ﬁ§“?63%1aﬁgém#°% ah1§%t Ry a%§%a§erve as a base

ane . )
for the braces 250 tdmﬁ?%v?d@”53ﬁ¥@F%ﬁ?fméﬁmﬁS??M%%%“fﬁ@“ffBean1and reduce
vibration in the concT%Wb“%PH%W“?UmPﬁMPH@Migmﬁ§f?ﬁ?8ﬂ”5%%ﬂﬁie, the braces
250 may incl ude a | owst! bt gies ad Bepp eifispggion. Aoiiieh ho%E PARETor t he | ower

fl ange 244. An upper ek BEde spferct frese P alowsla@adt g g p s swecufed to the wel d
pl ates 219 enbedded i uaret faee 20 Ad the foger Sdngel3442 TOhe iBerartd ecamptothd YpRgur at i on can
all ow the steel panel nafpeamupdOndsen sppppoet t he concrete slab 210 by way of
the concrete stemwal |l 23Q @8 paitteledn ASmiyhe beacesse 2bbe rabiesogoncr et e sl ab
210, 25t he concrete ﬁ&vi@é‘ﬁhd{waﬂsup&ﬁ@)r th&l%mQﬂ%&cﬂ@ﬁtioZ%% condtd sitbhe st eel panel
beam 240 can have @Onyln ggﬁdstFat@ﬂxaQLlMMLc%&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 slab 210. Such a

configuration can allow the steel panel beam 240 to support the concrete slab 210 by

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

25  the concrete stem wall 230, the openings 234, and the steel 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 limited to, 12 and 36 inches in height. The openings 234 in

30 the concrete stem 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



In at | east one exanple, the concrete slab 210 is about eight feet w de,
bet ween about five and 40 feet |ong, and about three inches thick. The
concr et e Woemmab401230 nay be between, but not |imted POT/UB201a086736 | nches
in height. The openings 234 in 30 the concrete stemwall 230 may be | ocated
adj acent the concrete stemwall 230, and may occupy the entire height of
the concrete stemwall 230 as desired. Further, in at |east one exanple, a
24 inch concrete stemwall 230 can be provided in which the 9 openings 234
may be about 24 inches wide and 24 inches tall while the stem supports 232
may be approximately twel ve i nches wide and be placed between the openings.
In at | east one exanple, the steel panel beam 240 nay be about twelve

i nches high overall. Further, the upper flange 242 and/or the | ower flange
244 may be between 5about four and eight inches w de. I n general,
when a beam supported at both ends is |odded the top half of the beamis
under conpression while the bottom half of the beamis under tension.
Concrete has relatively high conpressive strength but relatively |ow
tensile strength, while steel has high tensile and conpressive strength.
Steel beans, however, g *BEVPGEHBHAS FFEPErAt FUE Y “CoHETete. In the
exanpl e conposite fl oBt " Peareto DGy Vet Biege] % B<Po3Terite et t he concrete
slab 210 causes the cobpadrehexmblglhc 4@t Geah g gryderociodpingssion while the
relative position of dha. bBtieehe parels Deadior R4Onfe Baws & ke st eel panel
beam 240. t 0 be under deireiHiricht Agesaidt.esult, the configuration of materials
of the conposite floor paneku,20Q .6mYsusbried 4 @R eliheobe st osbiraied ur al properties
of concrete 15while Olginl 1Enm§t!r &glprgshlﬁ Mqliﬁale@(fttonrﬁlfafttilevtﬁahys ﬁa@p@ﬂ&l ve structural
st eel corrponent S. ConcreElletht@é‘ly higL agpregs%gitr.kngylguﬁt]aiti@@ loQﬁenstlehﬁ'eng@lprrpOSi te floor

pane! 200 al OWS thenecvfleosteggas lggll“teg'slﬁelayd cbn{;!§stsiaelstl‘eﬁg._ S@gl be@msg%elleginﬂgc site. As will
be di scussed in rTDroe etal llati\llje%lcc%gyéte. Fnt%exgmo{gpoo;?olsitteEoorfp!inggJO,t %&gi s 200 can be

recast at a se aréteexll’e?)s?:%{ff on as desire the building site
p p i tLe slal §10 9 to be, uncli)er g '

rou
. 1 4 th g ]:b
and lowered into plac® throtigh the "use “0F & cfane.” nce'in place, the

compression while the relative position of the stee] panel beam 240 may cause th

steel 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 configuration of the composite floor panel 200 allows them to be
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 lowered into place through the use of a crane. Once in place, the

20 joint 220 may be formed between composite floor panels 200, 200’ using binder
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 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 300.

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

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

wall 330 includes stem support 332 with openings 334 defined therein. Ridges 336



20 joint 220 may be fornmed between conposite floor panels 200, 200" using
bi nder materials, such as grout, reinforcing materials; such as welded wire
mesh, ancworsiy/shwar studs and/ or ot her reinforcing mat @ciraisgoianes7fast eni ng
procedures such as welding or bolting. As shown in Fig. 1B, a joint 320 may
al so be fornmed 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 a subsequent discussion 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 |-Beam Configuration simlar to
that of the conposite floor panel 200. In the illustrated exanple, the

concrete stemwall 330 includes stem suppbrt 332 with openings 334 defined
therein. Ridges 336 10 are fornmed above the openings 334. The ridges 336
may include a sufficient anbunt of continuous concrete (preferably between
33 and 50 percent of the height of the stein wall 330) so as to provide
desired conpression stY&HYERS " THEE SitcTetEs ST dl 150" €4h be coupled to
or supported by the f{angetrenars &SRQ 9w engdhipd Bagict edrhafirté I n the
illustrated exanpl e, theafifiange reaimiG4Oueraiye sieretl ude an upper flange 342, a
| ower flange 344, and a Welbnd46ert hatso ext emtist hetmeel tt fresc bspper fl ange 342
and the |l ower flange 24d4..nyEhedappern il arged 34l mayanReeaeonfiagur ed t 0 support
the concrete stem wal houwd3Ruppelrasadelh BvedGikle MY Db $1a6h aR@GkHen t he fl ange beam
340 to provide supporf,. LQF ndd shhg &L&6! nRanel rhegmaadlu: Ascordingly, the
conposi te girder 300 s CORELAMELLQeREQ¥s0de support for the conposite
floor panel S 200’ 200" . -Krs!a dlec3g(pfaiy l‘llalétgigditcpt&f@n@eq)eaiquoegpﬁoglgeisg rt I the saddl e 360

wi Il be described in re e eg'nl1 clcog\lﬁl ! pe %Qrgsrilee(}r%elr Q)Gis\%ng dt(he descri ptl on
of the joint 320 f&?nﬁﬁ#%g?aéen4gﬁg,€ oS te gl éﬁg the conposite

t raer .
floor panel 200 after ¥ “UPEEULSISHPSE 5@%5&h%&2_ﬁcgé?ﬁ£%ﬁ adj acent
15conposite floor panBfEioneghe sfid will be descrife o meg ¢4 GIF 4 TBRDf t he exanpl e
joint 220 will now be“itietygdad fr i itiangistar o onprl s A "y st rat es a cross
sectional view of adj avert Teorpbdl el T figeion paifet’s 22 0G0 t aken al ong
section 2A-2A of Fiwy. cobysite g pindld20¢ at ed in Fig. 2A, the joint
The configuration of the example joint 220 will now be discussed in more
detail. Fig. 2A illustrates a cross sectional view of adjacent composite floor panels
200, 200° taken along section 2A-2A of Fig. 1A. As illustrated in Fig. 2A, the joint
220 includes the edge member-218B associated with the composite floor panel 200
20 and the edge member 218A associated with the adjacent composite floor panel 200°.
In particular, the edge members 218A, 218B include transverse portions 2154, 215B
and lateral portions 217A, 217B. ‘The transverse portions 215A, 215B are shown as
being generally horizontal while the lateral portions 217A, 217B are shown as being
generally vertical. It will be appreciated that the transverse portions 215A, 215B can
25 extend away from the sides 214A, 214B at any desired angle relative to the lateral
portions 217A, 217B. It will also be appreciated that the lateral portions 217A, 217B
can be omitted as desired.
When a junction, such as a weld 290, is formed that connects the edge
members 218A, 218B, and the transverse portions 215A, 215B in particular, a channel
30  is formed between the edge members 2184, 218B. In the illustrated example, anchors
221 may be secured to the edge members 2184, 218B. The anchors 221 may also be

embedded within the concrete slab 210. In at least one example, the anchors 221 are



220 includes the edge nmenber-218B associated with the conposite floor panel
200 20 and the edge nenber 218A associated with the adjacent conposite

fl oor parmD 280013940in parti cul ar, the edge nenbers 218A, PEIAB20MMORATdE
transverse portions 215A, 215B and lateral portions 217A, 217B. The
transverse portions 215A, 215B are shown as being generally horizontal
while the lateral portions 217A, 217B are shown as being generally
vertical. It will be appreciated that the transverse portions 215A, 215B
can 25 extend away fromthe sides 214A, 214B at any desired angle relative
to the lateral portions 217A, 217B. It will also be appreciated that the

| ateral portions 217A, 217B can be omtted as desired. Wen a
junction, such as a weld 290, is forned that connects the edge nenbers
218A, 218B, and the transverse portions 215A, 215B in particular, a channel
30 is forned between the edge nenbers 218A, 218B. In the illustrated
exanpl e, anchors 221 may be secured to the edge nenbers 218A, 218B. The
anchors 221 nmay al so be enbedded within the concrete slab 210. In at | east
one exanpl e, the anchors 221 are 11 shear studs or other simlar types of
anchors. In the il ust{atad EXamps & ¢ Headyse MEHsErEro8A% 2188 are
general |y L-shaped t o"therBby!sBer prred-sgefertsry yrert rear Gor ti on and a
general |y horizontal pamtadngenddly ferifodial pesionpFrdlt peatrd> Ht °5t her
configurations are possiudslias ad pebledichdpe aninerpd drcbnbgatfe eronf ¢gur at i on or any
ot her 5configurati on @@giafic@ aksired. The joint 220 al so includes binder
material 222, such as hi gh josipenghddandd aserinon-sehishigkregmewtos 1 n t he
illustrated exanpl e, MahiQus: il nfo4eanRatsSoakeoxendeddasdadan t he bi nder
material 222. These rgl RiPL&EMBA SedBMordehtbtl e GoBh @ CvithdE2aBSh 224 and/ or

rei nforcenents 226A, 2268 - 1.aln-at okeast one exanple, the reinforcenment
226A is enmbedded | r1]0 the it §st02néL§a'9‘np19 er%i cgcex thggggn%ed&ld f'ﬂ@;e%g-gmand ext ends
through t he edge I’T.F”’Tb%rt.h £ llbglti)o t;ctel%s rI unhcfheered [:Tget err.. g&'i tgtge%lndesi mlarl Y, the
rei nforcenent 226B may "ba Gnchored in the sid ﬁﬁ E t The concrete slab

. Cl . 4 N
210 and extend thr ouglﬁatcf‘afﬁ%z'éﬁ’gaély’%r%"é?mﬂ@%m?y%t”oc T lét?‘i)sl’dfrl\cllbeg mat erial 222.
15Fi g. 2B il ustr at eshaorf thel pdges est g 1Tt AR BY e j oi nt 220 t aken

al ong 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 226A, 226B
may include first portions 227A, 227B and second portions 228A, 228B. The first
portions 227A, 227B may be embedded in the composite floor panels 200’ 200 and

extend into the binder material 222 as described above. As shown in Fig. 2B, the
20 second portions 228A, 228B may be disposed at an angle relative to the first portions
227A, 227B, thereby defining a bend therebhetween.

In the illustrated example, the second portions 228A, 228B are generally
oriented parallel to the edge members 218B, 218A respectively. Further, the second
portions 228A, 228B may be oriented to face each other. In addition, the first

25 portions 2274, 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 atlow for rapid formation of the
joint 220 as the composite floor panels 200, 200° (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 in more detail with reference to Figs. 3A-3C.



section 2B-2B of Fig. 2A. As illustrated in Fig. 2B, the reinforcenents
226A, 226B may include first portions 227A, 227B and second portions 228A,
228B. Thewbinstt13pmnt i ons 227A, 227B may be enbedded i n rha/usenposi?se fl oor
panel s 200" 200 and extend into the binder material 222 as descri bed above.
As shown in Fig. 2B, the 20 second portions 228A, 228B nmay be di sposed at
an angle relative to the first portions 227A, 227B, thereby defining a bend
t her ebet ween. In the illustrated exanple, the second portions 228A,
228B are generally oriented parallel to the edge nenbers 218B, 218A
respectively. Further, the second portions 228A, 228B nmay be oriented to
face each other. In addition, the first 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 reinforcenents 226A, 226B can allow ftor rapid formation of the joint
220 as the conposite floor panels 200, 200" (Fig. 1B) are |owered into

pl ace on the conposite girder 300 (Fig. 1B). An exenplary configuration of
the interaction 30 between the exanple conposite floor panels 200, 200

and the girder 300 will fiifepedety He t oIS FiTH FRFEFEATE Y0 Fig. 1B.
Thereafter, the exanple reeAPisgih stpon sshGRN TremeEi2g v iBe "l be di scussed
in nmore detail wth reterententdi HE decxemBiiy @@s of fedoint 320 may pdud§q | ystrated in
Fig. | B, a joint 320sdayokberd oneredsebet woersdtian gomposetdo fd oor panel 200
and the conposite g rd@dekte 30Qal3To@d § bRdebated 280 (AYC).| Medyudeogaser al aspects. As
illustrated in Fig. 1Ruf}eaPbasid ASRaE hsiorf naihR4 §rat fti padP@amray i ncl ude a
saddl e 360 secured t 0y} Re. fdiR 5@ 80620 134 Thne P40 LK. pedirtingd at e 370 secured
to the 5 concrete St&JQlea!teZ‘;é%%eéh@églgint@latpﬁ(ng@lpp]ﬁ@&mﬁﬁnhc%ate@&% (Fl g. BC) . By

way of introducti on, &"DQC),J-W%IC r(]:gnal%vzv ejgm}éoggef(frr%ﬁggﬂ/. by pl aci ng the l ower
flange 244 of the steef | "heam rgw?lgoss!_sgcﬁ(;tnarggewsogtgeqclﬁngizg;g]gd ahAstening the

a
| ower flange 244 to the sﬁggﬁgmﬁﬁﬁf astenng a panel joint plate 270 to
the i rcer Joint plat il iy agERg i Wt ek (o, 30,
ich can allow the jBitit 826 °{°¢ Yol ry, torrg. Aillustrates a
partial cross-secti ontmaypeigestto ‘t“ﬁfé‘te']dé"l”ﬁ?“ﬂ%%’é)os‘t‘ga?ﬂ*‘é’t‘?°%if’§8ns dection 3A-3A of
Fig. 1A As ill ustr at &fhe i eresftonfepred (paceipgigeassortiqn pidhe &gl gt general |y
i ncl udes opposi ng si de plhategaB6Ry in B6FRhald: farshyt eoPskdee be 364. The bott om
pl ate 364 may be f ast enethb® oamn cdi@tocTiclopetawedncat ieegppdisring si de pl ates
362A, 362B to define kel @sSddeonS nflktnt-ample @eioweraat 244eadt a portion of
;Pe SteSL4panelbbear]ﬁéﬁﬂo&5EEA§I$@J&hﬁfk§“k%M$ﬁ§?mﬁtﬂhaigwrSBéGBheTLomer
ange can be pla 282 ha D Bwd M. PlBbifsy kit orthbBinSRGH € : e
| ower flange 244 CQIP ﬁJhﬁtheQ&ri@%H&c@l anélQfarpj4@i91§acervﬁllmaltelsa¥c@3gop the saddl e 360.
'ln at 'eash O][‘e exanpl e, £ he,|over .t 9%&%@%4%&0@% ﬁ&ﬁ%%&?ﬂto the |0Werd
pl ate 364 by asteners,S% ﬁ§%3£qgﬁm$§é%ggﬁ th%ﬂh%ﬁ@ﬁ% ange 244 an

sgction (é‘-éé C,baoo her aspec
the | ower plate 364. Acctordin f tﬁ

i i gy Onel apt thi anq oint atee27% Ql!heex e 0 rmy 20' nCl Ude
the securing of the sPREF“BHREFHEANTSAT S K PBIRES“ Wt hi"h The saddl e 360.
Fig. 3Cillustrates aPFaftiPar2eredsceett PERAr>iIeR B “t'hd °i nt 320 t aken
al ong section 3C 3@ obrepi gyehorg Ahe apgorsi2[2|mgste prappddd Wity thEfopgrte 8% ¥alinot her aspect
of the joint 320 incl blesrebs srcwire tgant! brést ghter2dee f et et 2870 to the pane
joint plate 270. The &xianphe egefiadrdc oiptrpate FFlapas b FOefripyandhes Yecured to
anchors 272, such as shea& wigt thel@nc@k st@dt AR F30, thereby securing the girder joint plate

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

30 panel 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 manner.



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
floor parwD2B003946im | arly, the exanple girder joint plaCeB3Zaimessbe
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
exanpl e, the anchors 372 are shear studs. The 30panel joint plate 270 can
be secured to the girder joint plate 370 in any suitable manner, such as by
wel di ng, fasteners, and/or in any other manner. 13 Anot her aspect of
the joint 320 is also shown in Fig. 3C. In particular, when the conposite
fl oor panel 200 is positioned on the conposite girder 300, a recess 352 is
defi ned between the conposite floor panel 200 and the conposite girder 300.
Further, the second end 216B may include an edge angle 280B. The edge angle
280B 5 may be secured to one or nore anchbrs 282, 283. In particular,

anchor 282 may be secured to the edge angl e 280B and be enbedded in the end
216B whil e anchor 283 nmay be secured to the edge angle 280B and extend into
the recess 352. The anchors 282, 283 may be any desired type of anchor,

such as shear studs. The BPPEEF @“éﬂﬁ@“ﬁf%ﬁ“@ﬁ 5.7 1By HEY "8l so be sinmlarly
configured. 10Rei nf ortermeritedoo3ge! 2hypossips herowmiedtiet With?n t he concrete
stemwal | 330. The r ek ifint perriit o382 lyyaymeeitt adde ompogc gide Pecess 352. As a
result, when the bi ndeneirmtsend al21B8 ijcigde plcgecetk BB ThirdeepeleBSPs 352, t he
anchors 283 as wel |s agaybdi@udd@i ofconeanentg, 882 paylrbehenbedded Wi thin the

bi nder material 380. &ukdh@eiz agdisinanainiuel Ahoncemant-scosch as wel ded
wire mesh 384, may al $9.leu.Qmaeddachc i b tutdie 1l ahisadern. aateri al  380.

In at |east one exarrp48§283tngr%em&gsngyperg%ﬁ& s@ll as ﬁggtu eclpﬂ)@rlgugfe a gr O_Ut
material, such as a ngp:sh hbggdgggH&m@@%@g$aJ Accordingly, the joint 320

may be for med with Sever SC3E ayals?‘beerr%oedGeH 'glm hpc%ncthMQélI};Oe floor panel
200 to the conp03|te % He,conposi te floor

panel 200 and the co 8§T?Wm““”2m?@§6%m”MWfﬁ

resu W{ll &1
e

ol nt 220 (Fig.
1A) between the conpo&te’ et "Parer §> 20 °h°“22636$w°n“§‘“8n o ef’g: idly forned.
Exenpl ary net hods f or % gPhPng4e “EinBolreem b sy o 5&@1“?@ the conposite

gi rder 300, the 10|ntmﬁgﬁmm@ﬁﬁh¥ﬁé“fwPﬁF“3§Om%ﬂ*Pe%ﬁWW%@mﬂP%cussed

Fig. 4A illustrates variowsisp.eps of an exanple nethod of formng a
conposite floor panel. Asailalt o éxinak.ahe bipdey mpigrig) 380 A inclpda esrqrietebrgld can i ncl ude
cutting the steel pangé aZhobBangaddGertioAsmingy) e iGPBY atyee oewriglith per shop
drawi ngs approved by i 80gihNeRHk hObmioREDE: phne! Db BScombdsie cfr@r300securi ng t he
steel panel beam 240 #;4h® v&AGHk RGO ndFEing 00 nd de FHBpsid BB s0d2€N be drill ed
i nto t he l ower fl a@(gewaag'sz}he?otnt ZtZ(h(ﬁg.SPAI;)%Q\Leenm@cﬁlLosipﬁm%@G, 200’ can be .

rapidly formed. Exemplary methods for forming the composite floor panel 200, the
composite girder 300, the joint 220, and the joint 320 will now be discussed.
Fig. 4A illustrates various steps 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 appropriate length per shop drawings approved by the engineer of
record. Holes 247 for securing the steel panel beam 240 to 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
30 the upper flange 242. Spacing of the Nelson studs 400 is per approved shop drawings
at intervals less than or equal to the maximum spacing allowed by prevailing building

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



The steel panel beam 240 may then be placed upright so as to rest on the

| oner flange 244. Nel son studs 400 or simlar connectors are then welded to
the top swoeonf138®1t he upper flange 242. Spaci ng of thePRelusooniseards 400 i s
per approved shop drawings at intervals | ess than or equal to the maxi num
spacing allowed by prevailing building codes. Vertical L-shaped reinforcing
bars 410 nay then be welded into place adjacent 14 to the Nel son studs 400
whi ch were previously wel ded to the upper flange 242 of the beam The
vertical reinforcing bars 410 may project upward fromthe upper flange 242
and then turn 90 degrees to thereby define short legs 412 and | ong | egs
414. In such a configuration, the short |l egs 412 of the L-shaped
reinforcing bars 410 run 5 horizontally and perpendi cular to a | ongitudi nal
axi s 248 of the steel panel beam 240. The vertical reinforcing bars 410 are
spaced according to the shop drawi ngs apptoved by the engi neer of record,
typically wwth one vertical reinforcing bar 410 per every Nel son stud 400.
Lifting | oops 420 nmade fromreinforcing bar or other simlar steel bar

whi ch 10 have been bent into u-shapes may al so be secured to the upper
flange 242 of the st eelhe\sames BLYi THOHEYWEEH PHEVBEL AT r ei nf or ci ng
bars 410 where concr efe R eticahenping basd %ty BUretrpaAdet ePri'f¥i ng | oops 420
and vertical reinforcithgddrans S%i@es 14 teawiddige siohkest B oflest e M i fti ng | oops
uncover ed by concr et esudh@ronfigurfitid, mgshard iEsh412 ofGle &idt@ped Filvecileémgtihof the 1. fting

| oops 420 may be appr@xbiditaelpypendder © b BgSditah@iead dne: sedl ghetm@esof rom t he top 15
side of the upper fl aﬂ@rti&l‘]‘%f&cggﬁa@ﬁo :Ir&ﬂce&&d{oifdﬂg(}@the@lfop thagsbipmieshed concrete
slab 210 (Fig. 1B). LifiLiRel-0008 #ad R RRERA6EE Al bndvey val s det ermi ned
by the overall |engthyQf fhe conposite floor panel 200. In at |east one

exarrpl e, three llftlng ! ii(:soo4s mae TO! infotci al;orfo-e-il 'tgellgl%plpSite floor

L- shaped rei nforci g 28 847" 42165 8t e,Tlfthqﬁ Qops 420 secured thereto,
is then noved to a f| 88 HIhERE” 7 5 ThEt " Chswn)’ T8 Kold t he conponents
steady while hori zont BIe&sun s &Pl dtant e y3uing #6 “ '3/ 8" e8ured in pl ace.
In particular, the rePnfEr iinglorhaoeedts eongrid s Wi et &t 'P°hl 1 el to the

| ongi t udi nal axi s 248thoffting lpes 438 reve be appeprietely 78 dem B te disTiieR &F B¥ or ci ng bars 430
may be tied into placs sk mgr S P @ihetof srécepfte Enished copdrin sHy@PiFont al | egs 412
of the L- 25shaped r eiBnfioingiodigiday 18 spdddt indivali deterdiney bydte brell lsgtiof abl e manner .
Rei nforci ng bars 440, mdMahgodie 158 Yank) 0001 ia0dad @€l exppk, e Ghing Wbpai20 0@ t he

| ongi tudi nal axi s 248,Qf. Ehes Sheal sopanelo Beaim 240, may then be tied to the
previously installed rei BfQLLhiRGw BhPrefl3, winfhe Mich Lasts HRREXaANPl €, the
reinforcing bars 430, 440, MRYuREeS B wedii e, S BB ADOME- bRk NChes shor ter

which they are to be éé&ezégg% er-th ?é? or %n Bars ’

44() are s m place. I8 particugr, the reinforcing bars 430 may b& oriented

parallel to the longitudinal axis 248 of the steel panel beam 240, The reinforcing bars

430 may be tied into place using standard tic wire 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 a length about two inches shorter than the overall length or width of final

30  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



430, 440 may be tied with tie wire at all intersections as desired.
Additional 15 reinforcing bars 430, 440 nmay then be tied to the other

rei nf or ceworntvsl/as4odesi red to forma desired grid. PCTRISo@ito2475f or ns
450 may be secured to the upper flange 242 at any desired point during the
formati on process. In at | east one exanple, the blockout fornms 450 5 may be
formed of netallic material secured to the steel panel beam 240. In
particul ar, the bl ockout fornms 450 may be fornmed of steel plates that are
bent to a desired shape. The bl ockout fornms 450 may be secured to the steel
panel beam 240 in any desired manner, such as by wel di ng, magnets,
fasteners such as bolt, and/or clips. In another exanple, the bl ockout
forms 450 nay be nade using a variety of 10 materials, including but not
limted to, styrene foam rubber, wood and steel. In the case that the

bl ockout forns 450 are formed of styrenelfoam bl ocks, the bl ockout forns
450 may be secured to the steel panel beam 240 by use of an adhesive, such
as tape or glue. The bl ockout fornms 450 nay al so be coated in formrel ease
oil or silicone to prevent the bl ockout forns 450 from bonding to the
concrete of the 15conEiEtie &t G 230 1P it e ~Be=t it ¢ “bour ed ar ound
it. The resul Pirngsiadsdenbl y may then be placed into a form 460, as
illustrated in Fig. 4B. Biogput s 450 hay &t seeatdesthearrerigss2saat fcdrial , vi ew of t he
support surface 40 angintdnig fieGarmmiol oesardat Bast o@relmpki E@wlodfut fortsiconmponent s
wWithin the form 460. hd v¥olmbd dd@ectaip pre@ Gl @breide thhiadel dadievednoran 460 may be cl osed
on either end. 20The f.Q&m ABR«ERKmDS SPHayRE oWietiDladsabiie baliease oil prior to
pl aci ng t he Conponent &siri:d@ha;te.hﬁnel;log&:aﬂ}orﬂﬁﬁgo1§a§be%§cij{o@xdstccl&)zﬂel @&nZkO@rﬁSt one 'exanpl e,
fornms 460 may be for rrﬁgdes(aid m‘ght'xe?,g\Lh'as b}-m@dmgtngguegtfeucgngs chL asEJﬂgndfoQﬁqu 460 can var y

in length and width as well, é}%xa&pe%etbrolasaif%rg&s&%ylmmus’n@asam@o} nside shape of
the formis the correct,%no ing(; t%e 1 nl sh concret e Qrtion of the
y I -

[ . | S
conposite floor panel ™20 g. i%ﬁmﬁﬁﬁ??{%%V%%ﬁwog may be of sufficient
strength to all ow f or “RUAEY BE BT 5 VB GBS WAT P& “nai ‘Nt &l ni ng t he
correct shape and conPitit sy pegyied to the sieel pancl hepp 2400y (e T RAHFRE €31 8A 218B, wel d
pl ates 219, rei nfor cefrertde JEER*D STRIS0grCHDPoFd it P <o fer desired
rei nforcements are podictt ©mewnt ihp dlpckaat frgy 49 BECPod© e cUTrEd' By tie wire or
smal | bolts and held domrepemivbli2eniFia P ha is ol argigitcr et € has cured
The resulting assembly may then be placed into a form 460, as illustrated in
Fig. 4B. Fig. 4B illustrates a cross-sectional, 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 oil 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 length and width as well as
construction 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, 218B, weld plates 219, reinforcements 2274, 227B,
anchors 221, and other desired reinforcements are positioned in the form 460 and
secured by tie 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



30sufficiently. Though not shown, the other edge angles 280A, 280B,
reinforcenents 272, and anchors 282, 283 as well as the weld plate shown in
Fig. 3C meip2ai1se94me 16 placed into the form 460 and ti edTius2@iaeesunti |
the concrete has cured sufficiently. Wl ded wire nmesh 435 may al so be
secured in place as desired. Rebar 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 the
undersi de of the reinforcing bars 430, 440. Rebar chairs may be spaced as
desired, as determ ned by visual inspection once the beam assenbly has been
set in place and all the conponents descri bed above have been tied securely
to the reinforcing bars 430, 440. Wil e one nmethod of providing

rei nforcenents has been described, it will be appreciated that any nunber
of reinforcenents assenbled in to any number of manners may al so be.

provi ded. Concrete (not shown) is placed in the forns in a nmanner to
ensure that all reinforcing bars 430, 440 are sufficiently covered to

t hereby formthe concrete slab 210 and concrete stemwall 230 (both seen in
Fig. 1B). The upper stiff &ede i he! thheretd " reare 10 hi“t'Hen be fini shed
to i ndustry standar dsVfitvierridiseme!sft sors? 4D Ther eaf t er, the concrete can
be cured by any accept abRear et hocoasnagiepicrigdir iy eigpag st 0dticr et e 1 ndustry
standards. Once the comnek et@irch st bedeasufifiecienrt2p Eihespamel 200 (Fig. 1B)
is lifted out of the fkdBabbi atdhie wlidrdat brrg relnbGRSr420 satkached to t he steel
panel beam 240. The pﬁa@eelspaglﬂ@deﬁ&lyas&et@r&ﬂedb@is&ﬁﬁspeﬂifbo&etfl&'baifnasselnﬂ}\/e| sur face and
hel d | evel by bl ocki ng, beﬁ%gcﬂp&l&gﬂ: aflall tgetcmgncn@%§d @&Qﬁ@tb@xhie&ectlr@y hold it |evel

Wi thout putting excesgi,y&.@eslfeRSes will o Winc@RGoRAk Bhtodefnd € panel  200.

The br aces 250 shown I D els:clri i 1i§ ca )éci eg'gapanh%m %r%PrHJogcgneR&ssmgdiwl d pl ates 219
and t he upper flange 1) ogifﬁebsp éi panel %ean5240f such as by wel di ng.

ne
The bl ockout forns MS@WTfFW?MTKrmﬁﬁyePﬁ%ﬁ'Qe renoved to ﬁ@q[eby formthe
openi ng 234 previously di@EHELIMBOITE "dF TP Wit WhATCH Were used to
secure the conponent s B Ptk RGP T HE CUEHE B & “UEY For med and whi ch
are projecting from tHe=¢epekate™d YK 1o Fly 'Bee e 31 f fush with the

| ower surface 212B of cotelye siepGHcreeties bs figshyd R1i@usiry 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 420 attached to the steel 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 level without putting excessive
20 stresses on any one point in the panel 200.

The braces 250 shown in Fig. 1B may then be secured to the weld plates 219
and 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 components in

25 place before the concrete was formed and which are projecting from the concrete slab
210 may be cut off flush with the lower surface 212B of the concrete slab 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
to an appropriate length per shop drawings approved by the engineer of record. Holes

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

into each end of the flange beam 340.



Figs. 5A and 5B illustrate an exenplary nethod of form ng a conposite
girder. As illustrated in Fig. 5A, the nethod nmay include cutting the

fl ange besm28udi3pmian appropriate | ength per shop draw RgS/Usppnoredl by t he
engi neer of record. Holes 30 390 used for connecting the flange beam 340 to
colums (not shown) are then drilled into each end of the flange beam 340.
17 The flange beam 340 nay then be oriented to rest on the | ower
flange 344. Nel son studs 500 or simlar connectors may then be secured to
an upper surface of the upper flange 342. Spacing of the Nelson studs 500
is per approved shop drawi ngs at intervals |less than or equal to the

maxi mum spaci ng all owed by prevailing building 5 codes. Vertical L-shaped
reinforcing bars 510 may then secured to the upper flange 342 into place.
In at | east one exanple, the L-shaped reinforcing bars 510 are positioned
adj acent to Nel son studs 500 which were previously secured to the upper
flange 342 of the flange beam 340. In at | east one exanple, the L-shaped
rei nforcing bar 510 projects upward to fromthe upper flange 342 of the
conposite girder 300 and then turns ninety degrees to project horizontally
and perpendicul ar to theTWSﬁﬁwﬁﬂ&Wﬁ@Pma%Pgm%ﬁBm%W“fH@”RT%ﬁﬁe beam 340. As a
result, the L-shaped Ye&inpfdortd figlabargorsghohep efurderarrg ot feqg 512 and a

|l ong | eg 514. The L- shiapede ¥2isnfigriic Ngsolpats$00510 aneayd shedgpecied according to
t he shop draw ngs appi@mierss D of el temgiaieersradis aed orrdyaiiteppiical | y wi t h one

L- shaped 15 rei nf orsCi d@s. Baka Bhedp@iforcBy @ ¥10 Nl uBORusittakst ufpetGlange Lifting

| oops 520, such as reinfr&k.NG DRE kG, Bas cheeanmbeptasi it & a u-shape, are
al so secured to the UpRELy filangRu3Ade0h whiliset hangeReam3dd The |ength of
the lifting | oops 520u,B¥, h& ARAEA%IMBtLElY . 25" | ess than the distance from

an upper surface of the an gar feleg‘n e <§L4—'s%a &%freintfoaﬁ lgre RN erdOp surface of
the conpl eted concrete g g&éﬁ% afﬁ%%30 fFi 1? ' @fting | oops 520
r

(F . e |
may be spaced at désiT&d* At e gggmﬁg?g?ngﬁ%g?gx%?ﬁgzgyéﬁgfi length of the
conposite girder 300 ?ﬁ??ﬂ“?@?WaVﬁ“§W”WE§§?‘%ﬁg_%?ﬁ ’e’ tWo or nore
lifting | oops 520 nmay™#e™udetynbeairedrf T‘r@baéséwgg‘?f{lg’” F7U8t 300 (Fig. 1B).
The flange beam 340 wilthleg He The [Fshped ginforserpas B &rfeeef Here'sHaped rei nforcing
25 bars 510, is then swovednst eppraved fydhsreeiesusitreedts prigly (fibere §Hemth) to hol d it
steady. Reinforcing beinfgcidsB0510 prtecNelpresyd B& ori ented generally parallel to
t he | ongi tudi nal axis 348ifiafloopshim, sfich & Ry Lrciedawhid 40 peenvayintprer-stapeed t 0 t he short
| egs 512 of the L-shapag.s@tdt & Blettgngbar & mb e v&ie bamfrenaitngmndar s 540, which
may be oriented generg@ll ¥oppeb RENCiEtMnatly b 1etshih hea@id ddiana@ber axi s 348 of the
flange beam 340, may {Ren:RE,30RQ54H L0REH, O skRSor &Ml GkBg bars 530 and
tied into pl ace. | 90 a&em'w@lﬁé& (Fg.rlg). %mllogps 550 I}}l@}' be spaced at desired intervals

determined by the overall length of the composite girder 300 (Fig. 1B). In at least one
example, two or more lifting loops 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 510, 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 to the short legs 512 of the L-shaped
reinforcing bars 510. Reinforcing bars 540, which may be oriented generally
perpendicular to the longitudinal 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.



reinforcing bars 530 may be tied in place using 16 gauge tie wire. 18

Bl ockout forns 550 may be secured to the upper flange 342 at any desired
poi nt durwogotisfoor mat i on process. In at | east one examplrajS2ath@2db5ockout
fornms 550 may be formed of netallic material secured to the flange beam
340. In particular, the blockout forns 550 may be formed of steel plates
that are bent to a desired shape. 5 The bl ockout fornms 550 nay be secured
to the flange beam 340 in any desired manner, such as by wel di ng, magnets,
fasteners such as bolts, and/or clips. I n anot her exanple, the

bl ockout fornms 550 may be forned of a foammaterial that are secured to the
upper flange 342 of the flange beam 340, such as by adhesives such as gl ue
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 shown in Fig. 3C may al so be placed in the fornms and nmaintained in
desired positions in any suitable nmanner. Concrete is placed in the form
560 in a manner to ensure that all the 15 reinforcing bars 510, 530, 540
are sufficiently coveredBlodtafgimesard g7 Feagyi ifgerne tepd oFY W& 1ifting | oops
520 not covered in concretaghc qOrien gy pRRestiPPEEdE™ iy t hen be

fini shed to industry mstafdatdseafligpatctbrrerdadt e lffedon &0 Thacegdul ting girder
may be cured by i ndustoiyu aoeephede metdrods rlalraere bdige clondsece has cured
sufficiently the canpesiideugirksder mad@Osedusd th inf Haeel b@I 840G ant Reredf Or m 560 . by t he
lifting | oops 520. 20Zhg,si0%BBwmEOnpRY haxecaiyseanfigur ati on. I n at | east
one exanpl e, the for nBGOIn@Jot@erixgrpl%dblacclrogm@SSm@Jf&&&@Mm&ﬁﬂ, _SUCh as

st ee!' Further1 the Stﬁa{a%getm%%thggppetﬂ&e&Q&%é@gbe%%,J\]@ys%yﬁﬂyveé nsi de Shape to
provi de a desired pr Os‘[lclh laseglug zglglorgape.e Tl]ielﬂglllgesbl‘e]a%cgmcv%mé)éihfgr&meg& Eegxeo'éd 300. The forns
rray al so be of suf fol Ca oevenatrethgnt {ag 1 gat}orélg%OaalshL\gx\{v qu ﬁgﬁgt%yu%in%%peti tive uses
whi | e nmai nt ai ni ng t’he’Correct s ape daf;lci copn 'gQ,vUi[ atron, 25 _The saddl es 360
described above (Fig. BB ey BY SeeUFSE 1 G~ Ehe T oWer fiange 344 of the
fl ange beam 340 at any® ¥y 188 PB%1 ‘ﬁfhefd‘ﬁ?"i”%‘ﬁa‘“B‘PedéTTd‘is‘gi’p°f”ﬁ%s‘”fa%r mati on of the
conposite girder 300.E&Eriystrated in Fig. 3B, the saddle 360 may be
secured to the flange be&mir®4ioplactdnn thi @rmpie8 il BrshpwieS # B & 3A, the
opposi ng si de pl at es B38@Mg b8BRE 3N arbefiideely yrvesd trigplit hrenglhoResf f | ange 344
and/ or the web 346, sStkgiingd®ps 2P norvetedd ingno@E) Oneamcli ofthe et @mihmge  The | ower

pl ate 364 of the saddinhed6Riufimyandd@s G Qukieachrst e tshidz OPPOFIbOGreST de pl at es
362A, 362B and/ or t heuy b@we becdhtbadiaghes. @édhe cofikb hos @Sd dxyciog hebofrgsitand/ or

fastening. A stiffenef.phl R.i3Qe 0B sB8y ReEMISHs250 an opposing side of the

20 The forms 560 may 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 560 can have any inside shape to provide a desired profile for the finished
compositc girder 300. The forms may also be of sufficient strength to allow for
numerous 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 plates 3624,
362B may be secured to the lower flange 344 and/or the web 346, such as by welding

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

and/or fastening. A stiffener plate 368 may be secured to 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, and the upper

fl ange 34A20(2no13gd8own in Fig. 3B). Once the conposite giPcuarsg0i3007and t he
conposite floor panels are conpleted, 5 the precast structural floor
system 100 as shown in Fig. | A may be 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 10 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 pl &e, the conposite floor panels
200, 200', 200" nmay be installed. In at | east one exanple, the conposite

fl oor panel 200 15 rmay be positioned by a crane via a cable secured to the
lifting | oops 420 (Fig. 4A). In particular, as showm in Fig. 3C, the
conposite floor panela?OW“NﬁQ”H@“ﬁeF‘THFﬁmbWﬁﬁﬁt?dﬁﬁ“i%ﬁf“t%e steel flange
beam 240 is positi onegwed i trilrrer fidies 34 d diPé4s36 0 wph B dig e dfyli'es 280B, 280A
(not shown in Fig. 3Qj:®re attached to the concrete stemwall 330, and the
panel joint plates 270 ape:fprc@xisnaitdes otwed igianmgeite Iqoordtacpiopltids 370. Any
nunber 20 of conpaosi te@redadt GOfurapPadAGhes 1BQGh@aR FibeA ply dceehbien ntzhe conposi te

gi rder 300. The j 0i ntigs 2R QadbB Yiethod) Bitodptiitd B AREmP R WRAH bf Mene6ONPOSi t e panel s
200, 200" and the j oi S 3By Rend ©6IBE: ek WheR, the ncasposi te panel s
200 200" and the COI’@ IL tthgcrgérgagﬁrthes osne-ghigﬂfo%orgﬁgeiregtﬂegtcotum JOI nts 220

bet ween the COprOSI te 5 ggompo@@glr%! %0%9 e’nbe%gged in aJe In}Q{QWlabrﬁenggescussed 25As

illustrated in Fi g, can be asenE 2 ecoum roucr euseo ¢ B gJeJZI oni ng the edge
menber s 218A 218B Iﬁbdm34(r| LQ"t d.t:% 1 nyll(ptg htl'; fpyr}gﬁ %ecun ng t he edge

menbers 218A, 218B toff E“F‘H%f" ump %‘°¥¥Fﬁ° % 191) f“ed" "e 5 4 wel d 290 may be
used, but is not requffEFTE St he edge nenbers 218A 218B. Once the
edge nenbers 218A, 2 | BmaW§“§@%ﬁ¥%ﬂ“?Hb%ﬂﬁ%wewT%%“ﬁ?Hﬂﬁfmnater|aI 222 may
be added and the wi r e2080%wmatte Ppled dpds sridesairme: rerfemepsieferer it eri al 222. The
bi nder nmaterial 222 nreey bet plopidippedpe a crane via a cable secured to the lifting loops 420 (Fig. 4A).

In particular, as shown in Fig. 3C, the composite floor panel 200 may be set into place
such that the steel flange beam 240 is positioned within the saddle 360, the edge
angles 280B, 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 number

20  of composite floor panels 200 can be placed on the composite girder 300. The joints
220 may then be formed between the composite panels 200, 200” 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.

25 As illustrated in Fig. 24, the joint 220 may be formed by positioning the edge
members 218A, 218B in proximity with one another and then securing the edge
members 218A, 218B together. In the illustrated example, a weld 290 may be used,
but is not required to join the edge members 218A, 218B. Once the edge members
218A, 218B are secured together, the binder material 222 may be added and the wire

30 mesh 224 embedded in the binder material 222. The binder material 222 may then be
cured to 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
joint 220 20 may be fornmed rapidly once conposite panels 200, 200" are in
pl ace usiwgQ 20tie13proef or med conposite floor panels 200. PCT/USSItiok&sl y, the
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 to placing the wire nesh 384
within the binder material 380. The resulting joint 320 can then be cured
and finished as desired. Accordingly, thé& joint 320 may be rapidly forned
once the conposite panel 200 is in place. 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 confi gurat ¥R e PBSET Brest pays 8% Apree” Py 4 "6A-6D i | lustrate
addi ti onal exenpl ary jEimt g etglor 52630, and 640 respectively. For ease
of reference, the foll owSingbelheiveni2s b bsjcprirpsir logr gang! RPsad descri bed above
wWith reference to Fi gewosdiisirdBio0 feg rlso @oderngd kagidly. jirpartulgy, ond® e ripesity 0f Nt 610
i ncludes a junctions fobwed2dy p@itidd ceOnt inuedse U0 §tegpheGlide t hat i s -pl aced
bet ween the edge menbai s k8. R1&Evint 120 Gay v&Bmddloy etBdng BL186r thdge | 0i Nt 620
i ncl udi ng edge nenber 55 2484 paliBR 200k salidR 6do ULGinS Rl jois bibkd® 1522, 624 secured
to the edge nmenber s 2@%&}'@4&@'37&, 4l ;}paaggtt}jegkhl:raﬂ[c‘ltcria]%&b%%p 0‘5&1&”:@11&&52_2 extend i nj[ o
the concrete slab 210 4hi.| 8) §HGAEeShHO30s024. L% 8 40160 g, bi nder materi al
222. Fi g 6C il USthI' at e'§ t haétmesgglg ilhlglhe&@tinde@éa%ﬂamgy Tl)eocgllltljhlgqgnt QO JarPnCtl on formed

S

laci e w
by 25 high-strength thr 50l t ? nd squar as s 634 that secure the
edge menbers 218A, 21ﬁ§£°mJT$?ﬁw ?g?gﬁjgﬁgﬁ%bﬁJggﬁﬁiﬁgégF%ﬁ shear studs

622, 624 may al so be UEEF™f P wBHaRLITBAP th the than-bolts 632 and square
washer 634 as desired. FUPiterapee iqigs 2 bprreensamnafintea e a8 "t WEE" any nunber of
rei nforcenents and fa®nesti fref rret2Poersompesie shler Sppdargbeprdesgibr “iittber  of
conbi nations in additiowistdohat pitys enffetios ph eakivitb dvresxemB0|Figs- &&€R ti on, a j oi nt
710 may be bet ween t h#usicemposd &ewthd oioy61q@h 630, «R2@0 respechrely.- domyosi t e gi rder 300,
and an opposi Ng CONPOstkitne, thelf@ing Paidlare QB 'to thokk d@gliok! Ebbve Mithtre@rence
to Figs. 1A-5B.
For example, in Fig. 6A the joint 610 includes a junction formed by a
20 continuous pour stop 612 that is placed between the edge members 2184, 218B. Fig.
6B illustrates the joint 620 including edge members 218A, 218B that include shear
studs 622, 624 secured to the edge members 218A, 218B. In particular, shear studs
622 extend into the concrete slab 210 while shear studs 624 extend into the binder
material 222. Fig. 6C illustrates that the joint 630 may include a junction formed by
25 high-strength thru-bolts 632 and square washers 634 that secure the edge members
218A, 218B. As illustrated in Fig. 6D, integral 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 any number of combinations in addition to those described above.
30 In addition, a joint 710 may be between the composite floor panel 200, the

composite girder 300, and an opposing composite floor panel 2007’ in addition to



21 between a conposite floor panel 200 and the conposite girder 300 as
previously described, as shown in Fig. 7. Further, Figs. 8A-8C

i Il ustratwoantiali3peinat i ve enbodi nent of a conposite floocTasa@il/o381 |n
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 & base plate 825 that is offset
fromthe concrete portion 810. Each of 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 coupl ed fo the_ba?e30 | ate 825. The base
plate 825 coul d al so BER* STBEF "PERE; O nenBEr’” Steel “Bottom cord or steel
bottom fl ange. The fi¥stset"dof ¢4t eral support members 815 can include a
plurality of supports, sEl: B s88phere $ 283UR 83T e ek % d fromthe
concrete portion 810 kol $hé rh@de FigldAtse bBRBlan Yigy offte cpmpeiistlooprys! exanpl e, t he
supports 830A- 830H sar ®0. G¥eicendsi@ fooserell§00tedn @tludg 4 feme2Gmsly§ipisrit guw830A- 830H ar e
positioned in a coMDBaPluRREs @SrtSROWEINDE @nigl@arf i fim aseinigy.808C. For -exanpl e,
Fig. 8C illustrates atin i@aShiodicef Qibntrir@he Bfthe bda@etefpbrhics 810 g@¢alhfic] at er al support
menbers 815 being al i GREE: chifzu@don dr @RS hcre® RRISOTHIDR diRls@Nemordtdt. support 830G
shown and supports 83QA.83QF RASH LiRREE vhehi Rt.sURRR k8306 and thus hi dden
fromviewin Fig. 8C  FEurlNgko. il SNARAEL 8.830A- 830H can be secured to the

base plate 825 in 25 any,sifablie JARDEL. lARYindI0el w0 .desi red
| ocations. In at |east oﬁe ox. B sgpbfqﬁgnﬁmgg(pé-aéb%sgﬁmare secured to

. it ber)s(ﬁgrg lseceohd ltt ha?s 10
the base plate 825 i n"8lUcK & naAner that connect | ons between the supports
830A- 830H and t he bas®® {5 ¢t &g popegste pagionfl{: jrpgof the lirst and sRUSEBOL ) Shown i n Fi g.
8A, the second set of @FArEPEmEEHHE ™ FEHIBIY 829 “"Yar"THeTdde a plurality
of supports, such &s Yigpporménd TRl giedis riajef2st Hebay PriSerrdt8d 30 exanpl e, the
supports 835A- 835H carsteh &nsiyr inambrr eieh! ped cpids isteel v deneru dde fshieiof t he supports
830A-830H lie in a comreypt ameerstshiaen incgdedipfuflier o« srbpetshreeh aststpeertc onmon pl ane
Wwith respect to suppos3tsss:@3BAxB30d thé conci@sposhhowm tiatreglickear |y in Fig. 8C. For
ex arrpl e, In at least one example, the suppoits 830A-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. 8C illustrates at least 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 830G and thus hidden from view
in Fig. 8C. Further, the supports 830A-830H can be secured to the base plate 825 in
25  any suitable manner at any number of desired locations. In at least one example, the
supports 830A-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 plurality of supports, such as supports 835A-835H. In the illustrated
30  example, the supports 835A-835H can be oriented and positioned such that the
supports 830A-830H lie in a common plane that is different than the common plane

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



22 Fig. 8Cillustrates at | east a portion of the second set of |ateral
support nenbers 820 being aligned in at | east one plane with support 835G
shown andweurpport®1835A- 835F positioned behind support @8%GSand/oeétas hi dden
fromviewin Fig. 8C In the illustrated exanple, the supports 835A-835H
lie in a plane that is oriented at an angle 5 to the plane in which
supports 830A-830H Ili e. The supports 835A-835H can be secured to the
base plate 825 in any suitable nmanner 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
exanpl e, the connections between the base plate 825 and t he supports

835A- 835H and t he connections between the base plate 825 and the supports
830A-830H all lie in a common plane on tke base plate 825. It will be
appreci ated that other configurations are al so possible. In addition, one
or nore of the supports 830A-830H of the first set of |ateral 15 support
menbers 815 can be j oi ned at‘substanthqjl§ thq sane Ioc%&&gp on the base
pl ate 825 as one or n%ﬁ%?%???ﬁgwgﬂﬁﬁ%?f§“ YEAYESEI"BF "T'he second set of

| ateral support nenbe¥de &g ¢ ParriEurar S as AR T 4Ty, 8A, supports
830A and 835A can be mdient Eedtserop HE0 s pidatiem giosindie % dbffmon | ocati on
Similarly, supports 8BOB:d880Ch s@BBB3SARIH IG8DE carf odhiye brgelsecured to the
base plate 825 at anobheregontEmoRB30h8WHAEE on. Supports 830D, 830E, 835D,
and 835E can al so be secukeghois@3sh-ben Bag ecyph athera82be satin yredinignot her conmon

| ocati on, supports 83QFer 28:30%mnbeSe3 Bfticd 18 Ens8 B 2ol & caleSRGUWFRD t O t he base
plate 825 at yet anotHarlsHQENRR: b RLAL jRR5 indich Al PRELS 830 and 83511 can
al so be secured to thg hage #laten823@ks Sdil 4 he ANOLP AL sgOmPON | ocation. As
shown in Fi g. 8A, tmheleagQnngLngH,rthg‘zolmgcﬁon%Qeexr t@lbé?etflatVQS :Qgthe%};oﬁstKESQn of first and

25 seconds sets of | 2] ! e§oue 1(91£te QFmEJ%eé e% o sqi%- g)ﬁ'tallse the frame
assenbly 805 to forn?égf%W?alﬁg ot o gdme% A ﬁg&gte portion 810.
at

lic in a _compumon plaife 019 the gasre L}')E.t? ?2? Yt\nw#llh) a rg iat(é:ﬁ T
For exanple, a group Or web of Trusses can be or med t I nclude a truss
formed by supports 830BLHiE 839 4Kd t he concrete portion 810, anot her
truss by supports 830C, 8B3titignye ¥ HEe € Hrupst BTl Bi~e1e ™fet anot her truss
bet ween supports 835Cur83BRrenA o faioiet pcreptialy 46 rf BROBY %828° and still vyet
anot her truss bet weenrsipport s 88 5Bhezrret8B ORI HIF i feand syPidtrFs or webs of
trusses can al so be fopmednns 820 18 ppipds $sshoB30MD; 3-38OES 8388H5D5and 835E as wel |
as with 830f, 830G 83bFscantndabue sAcoamthngliy, Ssupporte@30B8- 830G 23
cooperate w th suppor g6, 83581 8354 dsbe fe@iFetlo the 84S FlasRISan@ar caimod Nt €ri or portion
of the conposite fLOOLaRRARGhoEED, $6| bl Ms3 G ROGL sRAG O B4Owe 845 Of the
concrete por tion 810. 825 at yet another common location, supports 830F, 830G, 835F, and 835G can be
secured to the base plate 825 at yet another common Jocation, and supports 8301 and
835H can also be secured to the base plate 825 at still another common location.
As shown in Fig. 8A, the configuration and relative orientation of first and
25  seconds sets of lateral support members 815, 820 can cause the frame assembly 805 to
form a 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 supports $30B and 830C
and the concrete portion 810, another truss by supports 830C,835C and the concrete
portion 810, yet another truss between supports 835C, 835B and the concrete portion
30 810, and still yet another truss between supports 835B and 830B. Similar groups or
webs of trusses can also be formed with supports 830D, 830E, 835D, and 833E as
well as with 830F, 830G, 835F, and 835G. Accordingly, supports 830B-830G



According to one enbodi nrent of the invention, the first and second sets of

| at eral support nmenbers 815, 820 can be secured to the concrete portion 810
so as to WO 2haveI®ubstantially simlar distances betweemrClriusga110n6s1 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 10
support 835B, which can be substantially the sane di stance between the
first end of support 830B and the first end of support 830C, and so forth.

I n anot her enbodi nent, the distance between the first end of support 830B
and the first end of support 830C is substantially equal to the distance
between the first end of support 835B and the first end of support 835C.
15As al so shown in Fig. 8A, supports 830A, 835A can extend toward the end
edge 840 whil e supports 830H, 835H extend toward the end edge 845. In the
illustrated exanple, a girder connection platg 846t|s B vided which can be
secured to concrete pBWTWBW“%Tﬁm?ﬁﬁ“f”O?Wémf“Sof“"wd” “'support 830A, and
anot her girder connecT@Bﬁ“bPﬁT%m§ﬁvm“§“6¥8@@dgd“VﬂW@ﬁ“@8% @e secured to
concrete portion 810 andArgdiR® opdrabofipgicf thiaipeptityf heditipoFeriS88A. Similarly,
anot her gi rder connechtionrrpl e 828201 byyreaidiode ePryghiirete ol e secured to
concrete portion 810 ravdubitptiatys@ilf dipstes emen oft egugpdacdt s8B@H, Forand yet anot her
gi rder connecti on pl adnpi@4ncicBroPiic@\ie digdlce Whic@ e Damd iFep@esstred to concrete
portion 810 and to the s hsdrsupaelssOf is Sty dquaB3Beldisdnee detReetbe flseast one

exanpl e, the support s..83QABB04tnd 832 NS Nshort ©06) whrd chor sRdid5  of a

hi gh str engt h materi aE! ual @Hgmsm@é bt%le&%lc ﬁrstFmofWEﬁand thhﬂrst%rldgpor ts 830A- 830H
835A-835H, can be fOr%QtSES%Q:mcI{CQJbleggtarﬁl.ﬂl?ﬁisalf?er&gt!ingebmgmﬁrﬁﬁteﬁlr&g/ or heavy gauge
bent shapes The gl rdieroﬂ%g)gﬁ%%eflirsg)endo? %E&?OC and o&%%n&%reﬁlo&&enpe formed of a

hi gh-strength materia Lok idjing 1 &gel angl e nenbers
and/ or heavy gauge benet 1stanﬁe etweenthegﬁ ng £ pitg’:l)éjfcfttbget 9 tJ ﬁ% % he base pI at e

X
825 can be a steel I%?@mﬂiﬁﬁ”%ﬁT%W¥Vﬁ¥§”m5Weﬁe% (gﬁ%%fmg ™3/'8 inch and
about 5/8 inch or nnr%““ﬁ@??ﬁ@r as shown in Fig. 8A the base plate 825
can be shaped such't hat s bagen i 4t wrrgD 8504 8350 @p afef ey beait r oner at 24
end portions 825A, 828%34Gvhile werele B30 cxend torrrdr thel endordectitrori 825C of t he base
pl ate 825. For exanpl @ysath@mnbasddploatdn BRBodanvidatnhich geneerd v dt h of bet ween
about five inches andecmbeuyitioeisghid tb me hesndad cup@inaom it Aasheoficbet ween about
four inches and about coSitcon bIEIIESproviSaliGth @n & @Relt @ Lhhokts paian L@ I OVi de -
relativel y nore rratzﬁrtineafkrst end uﬁ:Jﬂpp&S%ﬁt %ﬁlilaﬂy, RRadk girder connection plate 848 is
provided which can be secured to concrete portion 810 and to the first end of support
830H, and yet another girder connection plate 849 is provided which can be secured
to concrete portion 810 and to the first end of support 835H.
In at least one example, the supports 830A-830H, 835A-835H, can be formed
25 of a high-strength material, such as stecl. For example, the supports 330A-830H,
835A-835H, can be formed from rolled steel angle members and/or heavy gauge bent
shapes. The girder connection plates 846-849 can also be formed of a high-strength
material, such as steel, including rolled steel angle members and/or heavy gauge bent
shapes.
30 In at least one example, the base plate 825 can be a steel plate with a thickness
of between about 3/8 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 825 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 greatwo 20upagiony nay be desirable, which in turn camcalusesifoes7sbett er
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- 830H, 835A-835H. The base plate 825 can al so provi de a base
for additional supports. Fig. 8B illustrates a cross sectional view
of the conposite floor panel 800 taken al ong section 8B-8B of Fig. 8A. As
shown in Fig. 8B, the frane assenbly 805 15 al so i ncludes 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. I the exanple shown in Fig. 8B, the
end supports 850A, 850B can extend fronlthe concrete portion 810 to the
base plate 825. According to one enbodinent end support 850A can be

positioned relative to base > 82 5me‘399e gon%gg partion, 810 such that
support 835A is 20 podi °m°"5823 2& 3 ERIRY e d(?:na&p%ilemch; 0A as

illustrated. In this BrieAe 4 FeR™ 8é5n°6'yh§"e y %Wtdm §§6 port 835A, and

| i kewi se suUpport 8304 wehrie iphesaprepdvidys &??Wﬁ’ri‘b"b‘ f‘éfh‘é"h“ & ?Pf“l‘%ﬁ‘rl y, end support
850B and supports 835k SB0OH EaITIBen Bt IiyPAUYY At 1T §'SHETE“a common pl ane,
as partially ill usts athesehtei o thijogposit@iBor pAg 86 thevim infraasing sedtion|madky at ed

enbodi nent, a girder @ommeehioORp: atcateBbtle spagwi@bihqpreay tagpedmapbd ch can be
secured to end suppor &sir@bOAMich @k BMOWTE et} pkrtl@kncCioneatanen opl ate 852 i s
provi ded which can bema&&cm{oade;&@leam&hsmldmaﬁcaeﬁwlaasuw@mmm%@a& posi ti oned on
the opposing end of the.f@MResttEuhH00k spanel «8000ribh sishendsl | ust r at ed
exanpl e, the girder, CQORRES hOR PhdsCunBR&ndS1 PRSLLI ROGDvREN@At h the end edge

840 of the concrete p&g&mm@ Lo gs}{ 8 o PANELLT RD BB thsS POS t i ONed
beneath the opposing gp 0 of the concrete portion 810. Such

configuration can all® monaﬁsu |r e conne tion plates 851 852 to thereby
suppor t OppOSI ng ends of 1€ he l&sgatesacr%ss sec'uonagr v1ew (chgioanposnﬁﬂ?or pall'llj’li ﬁé agal n briefl y
to Fig. 8A girder cofffettssit prates 894‘% "S‘Zf’Q“FégagBtﬁfmmeassem ’ed to 25 concrete
portion 810 in a sim fsaiHupAEros fh PRt Haiyry BdF “bBRAECt i on pl ates 846-
849 are positioned beHend durkdren seserd g8 PO PG e Hdte Bl &84T 845.

Support menbers 815 c#nthdred oSt $5P4e BeRIcap rrer frerothr esgorrdPrilf thillhner with t he
posi tion of support nmesbe:8s. 320 dinssuadrmbdiatnt adjuaoeHis cabtppdiets can share a
common 5 plane. For examgb Gsse friteQpzs S cdndrdelpsition atoeseh Stapmadts3sxeber s 820 bei ng
connected to base B afo@tioRtd Bredydnifd Xdd QP oA isQmasd GeReHedie, porti on 810 at an
angle with respect touRassoaRladhir 2D and Rt Apbre ARNREN SarB2mGan have a
Correspondl ng angl € V\fﬂzl:nb sifa g@%pp&&SO@%ﬁlppprls@tS@8ﬁ2§nbeﬁp&@aﬁﬂﬁupg to one

enbodi nent, support 8%(; ac%mg(pﬁggppgrymglﬁﬁ,gg@ J}%\ég a substantially simlar

angl e fromthe base p at own in tHC]lLIStI' uaembo% ppa %ier%é&t&omg 8;“1 Support 835A
share a common plane. Si m | )é 8 ave. a substantiall y

simlar angl e f r0m21 h%ovﬁed whlch ceim tfsecurédégenygg)ort 8t50A anc?an%l'g(f der co cg)n pport 835A

thus rendering suppor & 8@3@)&“‘“@‘3“%\”&%6"“@58& B ?5jrs'fpp°§§56}?0\p0i’“°“e e substantially
aligned in a conmon piraneresigeiofeeposicduhsise: 330 E-RE CHafe a comon pl ane
With support 835B as &y exxetitn pigf 854 is SyHrs ANt &F ¢ <d& 3 F 85 °%Fyl e bet ween
suppor t 830B and bas epoplbna\th@ girder connection 852 is positioned beneath the opposing end edge 845

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

Referring again briefly to Fig. 8A, girder connection plates 846-849 can be secured to



15 825 and between support 835B and base plate 825. Likew se, supports
830C, 835C can share a common pl ane, supports 830D, 835D can share a conmon
pl ane, suPantg3BBIE, 835E can share a common pl ane, sSupp®rUsS20188¢F751 835F
can share a conmmon pl ane, supports 830G 835G can share a conmon pl ane, and
supports 830H, 835H and end support 850B can share a common pl ane, each
resulting froma simlar angle 20 between correspondi ng supports and the

base plate 825. Fig. 8Cis a cross sectional view of the conposite
fl oor panel 800 taken al ong section 8C-8C 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

sl ab 860 shown includes a generally planar top surface 867, a first |ateral
portion 870A and a second lateral portiof 870B. In the illustrated exanpl e,
an edge angle 880A is enbedded in the first lateral portion 870A while

anot her edge angle 880B is enbedded in the second |lateral portion 870B. As
shown in Fig. 8C, the first beam pqrtl on %?ﬁﬁ and thgmslgcggd beam portion
30 865B extend downwaPHIy™HHd AWEYY FEM YHE" CORCT el'e SPaB In
particular, the fi rstg“?féeﬁ?ﬁ“‘fﬂiﬁ'rb"f‘?a‘b% %ﬁgﬂd“&ﬁ‘ﬂe‘%ﬁgo &econd beam portion 865B
can be integral |y for medSiior Rempireiicurie poaforsd & sb-BE0e ™G the fir st
beam portion 865A andretithie serconthbdydeimich Wﬁtsm’ﬁ“@@%a(i‘éﬁ’%xt end

| ongi tudi nal |y al ong itldxe Fdr @mgk. lie. 38 illistres soormpersert 80 beifcoprectgdaived  800. I n at

| east one exanpl e, a genrised o@hdnt fa@rdfeintgtportde s pondeivgnes@ébsand a center of
t he second beam porti @@ sB6&BoGaRAb-b &0 sSepak atedndymg wii steance: of bet ween
about four feet and ahQubs. fatcM@ngkLRL emPRimBDEMort PAM anfiBI@FsABNY. t he spaci ng
between the first beasmsémzm Gihila 01 300 A 3RTp1LNSs S8GRANGReam ROrtion 865B s
appr oxi mtely five f slxpmg sh;elarcg,amo@mesmndm@m BOX Ly BAS. 865A, 865B can
have a \M dth Of bet V\ethan?a )(f)slljrlllilaran@;romthe% %l 8@301 su;% Q%RanggungﬁAnChes and a

hei ght of between abo nd en su o) Ago esulbs %1 netfb\ccor di ngl Y, the
first beam portion 86'§A'ende"agsfpﬁ°”s Pl db “gb P on §§ can be thicker

than the rest of the BbREPBPE™ BB’PTI’( SJFP”B"fﬁcanl ﬁrtez f Garh an?‘ﬂ “®dncrete slab to
860. The increased t hi’EIaREEYt osubppsliyimpisg el e arersprdy B‘%‘ﬁsﬁf’l ortions 865A,
865B can al | ow t he If | P&td et eweoAt Heamifsdtt Hoe 8B%NEBEEB t o provi de
addi ti onal support f oo sadre comergbnaderortsGioDiSHE co ecroetmen R5esrtPPn 810. In at
| east one exanpl e, th&H s3shen Besemivbyrl80%rrprs 8361 8301 @dshdrea ctnfren concr et e
portion 810 by way of pidad@ppbris §381, $366h sB:€ € @Ml D@ ad porerts B3OAN83SIBBEA, 865B, as
wi Il be described i n agDrgoBIEE] sibrelawmon dbRafesninngpnagainatio Fig. 8A, the
first set of lateral SMRPQkdpoIBIMRIEHSindibBusdpfi @OUPl €d to the concrete portion
810 by way of the first beam POkl K03 anehsil AR paRGARE. s8¢ of [ateral
Support menbers 820 'an&l(%ls'-% oq Q T‘BQ anE h%lra%gtﬁk(\s&uggrgof plQJ.OItC}GTQF!)rtI&]BQ) nby way of the
second beam portl on 865 3} As 1E)us atedlm }!Jg ?Crt'he rgvp;%mcgn§10%§l A/@%Qetla can COUp| eto
rete slab

the first beam porti on - 8 can .couple to the second
20 beam pOI’tI on S65B. COKCCOI’ d 1rst%eaB mon&?%an as n eamﬁlo 10! 8%0" Ciaments such as

pl ates, rebar, anchor %"““ctéﬂﬁlsﬁ?r“ °§[h '“8‘? ﬁ%?eralgé’?“a’r“’ cf’“r g 867 "St ceéffents can be
placed within the contFEr@AsErtFBh gLt G Bnk H‘()‘P”Stfaﬁdee"ag’ﬁi%ﬂd‘?gf s 830A- 830H,
835A- 835H, 850A- 850B tg $tfeis abiiéet b the i Gieplipgiem FPDIEBINTEEE ¥l y shown in
Figs. 8A-8C). As al so%&hiowbrde! theectd e pprtign§70K| gs. 8A- 8C, supports
830A- 830H, 835A-835H, 850A:8b0B: ¢ane ngp}a:greyortion 865A and the second beam portion
30 865B extend downwardly and away from the concrete slab 860. In particular, the
first beam portion 865A and the second beam portion 865B can be integrally formed

with the conerete slab 860. Further, the first beam portion 865A and the second beam



25 the base plate 825 at a distance of between about four and five feet
froma bottom surface 869 (best seen in Fig. 8C) of the concrete slab 860.
As w || beoappreeioat ed, supports 815, 820 can be nodi fi edTius2a@ffogsEs1 base

pl ate 825 fromconcrete slab 860 a desired distance. As shown particularly
in Figs. 8B and 8C, the conposite floor panel 800 can 30 also include a

| ayer of material 895 to facilitate, anong other things, formation of the
concrete portion 810 as well as provide an insulation |ayer to danpen sound
and/ or reduce unwanted transfer of heat. In one enbodi nent, the |ayer of
material 895 is a 27 foaminsulation form Foaminsulation form 895 was
omtted fromFig. 8Ato focus on the configuration of the frame assenbly
805. It will be appreciated that the foaminsulation form 895 can be an
integral part of the conposite floor panel 800 that abuts the concrete
portion 810 shown in Fig. 8A 5In at |east one exanpl e, the foaminsulation
form 895 can have a shape that is the negative or inverse of the concrete
portion 810, including any desired part of the concrete slab 860 and/or the

fl rst and Second beam Por8§5{30nst 8d§5Atd all $ $cn th Oftﬁé (():mo(!glfI g:ryranaFl on can al SO
provide a layer of flg6F FREUFSYIGH For “Both nd"and tenper at ur e.

Further, the foam i nsiif é‘taflffﬁo'ffi‘?r?ﬁeﬁéqgtc‘c%ﬁﬁﬁ K "“b‘é“ Btﬁ%Aé'?f tce(‘}mﬁouse and 10

ot herwi se preinstall U sFafianeifPEsre hearinty 24t cosrFri st em as desir ed.
The foam insul ation fitm 8956fiveimorlyers By vk de gepararetyisoratan be used
during the formati on ofion§isang herecrd bean Ditiet§ss8 6 rarmgtely frefed iThedst and second beam
portions 865A, 865B. dneoexkenjpliarsgsAneiBiadavofwidhoftavergbotlier icienrposi te fl oor
panel 800 wi |l now beudib&€caisSetls infa Mk er Wetaivbu sxikatghbrargous steps wil |

be described in an exgnPl Riyin®l Bl8iks; beantportidh $65A ABhe Ibond vappRE@etsset ed t hat the
steps descri bed bel O\N:axp@-@uclgxethap@g ;@sQJfFEBanictQp(ﬁmwuf fnﬁﬂlﬁomte H&&aers, and sone st eps
can be omtted ent Ilor e46y ﬁna@a@eﬁ&%&! o@&xeﬂ‘lrs@zﬁld sgcgrﬁlbeguﬁgmonE&EPI &%oan st eps can be
conbi ned and/ or Spl I tallgxﬁheggt%ld ]ge ogd beampomons%gi. %JSﬁ fo Fl’gudgagcllt oxﬁl(;t;pfao}{% y to Fi gs.

8A- 8C form ng the CO OSI ro oncree 0! OIl naC}easpone xan }é Ee éal%curl ng the
second ends of suppor g% (5 P t t 850B to the

r 2
base plate 825, fornlﬁﬁn s%ﬁcg?% °m°”m?mpmmm§¥8ymﬁé.séﬁﬁwf%ﬁdthe first ends
of supports 815, 820 ﬁﬁ@m§ﬁﬁ“§ﬁ366FP@”@%ﬁﬂ“m§§6§”F8Wthe concrete portion
810. Supports 815, 820 aRk¥Fréh#isthfsditls ig5TAL HedoB ta B stcured to base
pl ate 825 by vari ous mekdtr ingreneroriods) bYS’EY(Phthf"afﬁstWé’lpeiT“’ﬁ&S‘bfndthhr ough a
traditional fastener sughetgdteal siohvr eatied2Cowypkd inty ofrpretortiy 810ty . 25Af t er
supports 815, 820 andwagstthe SiPP@I boBiorBEBAN pB8EOBsumpre s3¢etitreedoutlo base pl ate
825, the foaminsul at b ensnd: 6daipd@BbssisSand f@sks RpaSsstH GN@gie foaleakdnve t 0 t he
supports 830A- 830H; 8R3aAv83%4k. &3 o 3B OBodimbh QeifR @l &t patd on f orm 895 can
be supported in any syt aBhe JBNRCHnel ird Bl L phaanmih asul ation form

895 at a desired pos'@oﬁcQt@poﬁ&clalﬁg L&NLRL)OR sh kRt bvLulDsshhBohase plate 825
and the supports 830A;

collectively in Figs. 8A-8C, supports 830A-830H, 835A-835H, 850A-850B can space

e concrete portion 810 (collectively shown in Figs. 8A-8C). As also shown

25  the base plate 825 at a distance of between about four and five feet from a bottom
surface 869 (best seen in Fig. 8C) of the concrete slab 860. As will be appreciated,
supports 815, 820 can be modified to offset base plate 825 from concrete slab 860 a
desired distance.

As shown particularly in Figs. 8B and 8C, the composite floor panel 800 can

30 also include a layer of material 895 to facilitate, among other things, formation of the
concrete portion 8§10 as well as provide an insulation layer to dampen sound and/or

reduce unwanted transfer of heat. In one embodiment, the Jayer of material 895 is a



30830H, 835A-835H, 850A- 850B. Though not shown, reinforcenents such
as nel son studs, reinforcing rebar, shear studs, and any ot her

r ei nf or cewornbiizusefoor i nternedi ate supports can be 28 pesiritisonaed2est desired
relative to the foaminsulation form 895. The reinforcenents and/or

i ntermedi ate nmenbers can be secured to each other and maintained in their
position relative to the foaminsulation form895 in any manner desired,

i ncludi ng through the use of wire, nbar chairs, and/or any other conponents
as desired. In at 5 | east one exanple, lifting | oops can al so be provided
as desired. Such reinforcenents can also 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, 850B in appropriate positions with respect to
each other. In one enbodi nent, securing the first ends of the supports 815,
820, 850A, 10 850B to the concrete portidh 810 can include fornmng a beam
around at |l east a portion of the first end of a support. In an alternative
enbodi ment, securing the first end of a support to the concrete portion can
i ncl ude securing at Ifeast a [?ortrl on pt 1; e895 tt d\F L\tgpe support to a
rel nf Or Cen‘ent rrenber oam lnélhatlol‘l orm gm lnsualon 0 wasloml r Prre Ot her type Of
fixture designed to b@théf?&ﬁ°‘6“§‘é‘df‘\ffnf’frﬁf‘sf‘fm‘flhs(gs Btévéilr?g ap‘f‘?‘i”“id ' f8hner, the
support is 15 coupl ed™HHoGtREp @ s e ey FEeitE e rge IHeDEAR RHY ul ti mately to
t he concrete porti on. theconcrete portion fifdpva gifg-df the first and second beam
portions 865A, 865B and altatléaseals@arrale,p'aﬁoatniil@lrfﬁtmifomt%a@aﬂt#weett@fi‘sl ab 860 can be
formed by pouring con@dnehige dr tes: of frgorfraauidn AB.UIcadin ondefiglom 895. Thereafter,
the concrete can be cwiedsang sdtdehoRNPOSiotie@ch h@dk sparei. 800 can be ready
for assenbly wi th ot hgfrgeeRasist Grofhd @Qdker PAMS Bsu@Ofd o fs@fdnand 20  precast
StrU.Ct ural fl oor SyStt@mr F(&Jl%foax]gﬁul&@form@ﬁ céMalLolbe ha «escsd bed in nore
detail bel ow. 0 otﬁkge%relns%ﬁamﬂ%ﬁmllg S o2 Ly Benhs RERCAS kSt ruct ural 1 oor
SySt em 900. In partl CHLI% n’fonE arl%AoJide selﬂe§atte[ygltcﬁ%eu§edgugpthyﬂ)rﬁyt\{onq; a pr ecast

structural floor SySttEe concret sla t% ed thEIﬁgt an second beam pot 1r(‘)n@r86?1§ S%Bcr(ﬂcss secti onal
view of the pre-cast structural *¥]oor 'systemtaken along 25 section 9B-9B
sxfe ooipanel w n(l)w bfjp USSE

of Fig. 9A. In order T8"%% ’Feﬁﬁ"d["ﬁfmnmgrthe o) or. system 900,
gi rders 300 are pl ace‘EP’esz‘a“aB‘ﬂﬁgthﬁ’Pi‘sé‘fpéw"b‘%?g‘i“f ?%’ﬂ%"e"e‘@?@( °r§‘iﬁ’étkvlv‘1exanpl e i s shown
in Fig. 9A in which girgerd3pecrsinirarory t G BedErr &t dbove with
reference to Figs. 1AciBrthayé déerrisyevirieds oy Prhebersait eci at ed t hat
ot her girder confi gure@ttirehsiocelinsdbis® be used. As previously discussed, the
conposite floor panel s 8@@rpanidctting e 88, Gnhgeronpoiriee bapcdiio pl at es 846- 849,
851-852 (best seen i NcaFhd)ge. secBifle @Neond BYs of M@trs &b, @2op@ShdtsippResdabeneat h end
edges 840, 845. The gisileke &HRCH LinRRY 2 Phidtte 8Stio8AGm B4 Ding BFd-ndB852 are secured
to the rest of the f r@%poﬁﬁiﬁ@@i@'a% eﬁdFs.ugorts @&ﬂ), SJOQ toStMlecrae Mmﬁi t hat
Supports 815, 820 and end supports 850A, 850B can be secured to base platc 825 by
various securing methods, such as welding or through a traditional fastener such as a
threaded coupling (i.e. bolt).
25 After supports 815, 820 and end supports 8504, 850B are secured to base
plate 825, the foam insulation form 895 is then positioned relative to the supports
830A-830H, 835A-835H, 850A, 850B. The foam insulation form 895 can be
supported in any suitable manner to maintain the foam insulation form 895 at a
desired position and orientation relative to the base plate 825 and the supports 830A-
30 830H, 835A-835H, 850A-850B.
Though not shown, reinforcements such as nelson studs, reinforcing rebar,

shear studs, and any other reinforcement and/or intermediate supports can be



29 allows the frane assenbly 805 (Fig. 8A) to counter the tensile forces
that woul d otherw se act on the end edges 840, 845 of the concrete portion
810. By dwpeett/mgioihe tensile forces to netallic porti omeTafS2athm2esnposite
fl oor panel, the conposite floor panel 800 can thus be placed directly on
the girders 300. 5Accordingly, as shown in Fig. 9A, the end edges 840, 845
are overl appingly placed directly on the girders 300. Such a configuration
can allow the conposite floor panel 800 to be easily set onto the top of
the girders 300. This in turn can allow for a crane to set the conposite
fl oor panels 800 quickly as each conposite floor panel 800 can be
positioned over the girders 300 and be I owered into place since the 10

gi rder connection pl ates 846-849, 851-852 will engage the girders 300
directly while the rest of the conposite floor panel 800 is positioned in
t he space between the girders 300. 2 Fig. 9B illustrates cross
sectional view of the precast structural floor system 900 taken al ong
section 9B-9B of Fig. 9A. As shown in Fig. 9B, various other 15 conponents
can allow the precast floor system 900 to be geadgl% §senbled As shown in
Fig. 9B, several conﬁ%?Pf%“f?ﬁ%ﬂmﬁéﬁ@V?méﬁﬁm“°Wﬁ3 Posi{T'oned next to each
ot her such that the s@%bﬁﬁ“ﬁ%fé?@ﬁs?ﬁﬁf*%ﬁwogyﬁﬁmowfﬁﬁ%“%ﬂﬁﬁ05|te f1 oor
panel 800 is mated t orotithercfivigthe hagtingpatin sp$f oy 870 X565 "af"ad) acent
conposite floor panel 8@0be vFhievirg orpdbayi tndlorfdy olbyr coprrrest 8 4890 "¢'an t hen be
connected in any Sui tlgbbme cxamRnigielooR En aldo be ppaded 4s doeibda Puch rtiffeceredge angl es 880A,
880B may be secured tagetkesdw R namy s tigddt @5, FrRRNErs;oBogotkrdd Ng t hose
descri bed above. Bi ndgfyBliericaiks: 880 By ishiesno, Boal nitr 9dwead bet ween t he
edge angl es 880A, 8808kl whiGdkad Beadn@bt 892. Further, though not illustrated
in Fig. 9B, any nunber 0%“££hﬂﬁ9&ﬁ&ﬂﬂgﬁ?ﬂ@%&%rméﬂ@&sﬁ&s%&@ﬁr bent rebar,
wre rTESh shear SH d}g@B thOHQ&EQ%OH &@Jaﬂﬁcﬂﬁe%&nﬂg m&ﬁ§le£§&ng‘p enbedded

\M t hl n 25 t he concr et % fps(P gofasup 0 91anaa ed/atlv!em odlgent Qogl%gé&ngslegdsofaSSOA 880B to
reinforce the concrete por 810 Fig. 10

illustrates an end Vi e%rt (ft econg%eﬁ))rtloncafn mclLﬁi securmgatlleast Fortg g eﬂg&e&dor di ng to one
exanpl e that incl udes® 4 WBHE &R eﬂ‘B‘fTef“??hs"@‘ Sdeb Pfﬁ(‘?“ o8R8 nat i ve
configuration. |n theYEX&HH‘EeEHRRACPF "Hghe 40 I“”Qﬁ“}a'lf'gr‘heff‘ﬂ’f‘iﬂsectl on pl ates
and end supports havects&ncBomrewd te bt BLUS Hrr tere SR of the concrete
portion 810", though it WWieledferfser figpint weidaeam rerfpast 36U EPE ®dHHPréshent s can be

i ncl uded as part of t ReEweONPOskt ¢rb Bl co e frandl poBBPtoncrete into the foam

insulation form 895. Thereafter, the concrete can be cured and the composite floor

. panel 800 can be ready for assembly with other composite floor panels 200 to form a

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

Figs. 9A and 9B illustrate a precast structural floor system 900. In particular,

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

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 300 are placed at appropriate positions. One such example is shown in Fig.

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

1B have been provided. It will be appreciated that 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 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 frame assembly (Fig. 8A) in such a manner that



30 Accordi ngly, the conposite floor panel 800" can be simlar to the
conposite floor panel 800 described above except that an arch 1000 is
formed i rwohelcomoiet e sl ab 860" between first and secomdThiSammipeé75i ons
865A', 865B'. Such a configuration can provide a snooth transition between
the first and second beam5 portions 865A°, 865B', which can reduce stress
risers within the concrete slab 860" by reduci ng sharp corners. The
present invention nay be enbodied in other specific fornms w thout departing
fromits spirit or essential characteristics. The described enbodi nents are
to be considered in all respects only as illustrative and not restrictive.
The scope of 10 the invention is, therefore, indicated by the appended
clainms rather than by the foregoing description. Al changes which cone

wi thin the nmeani ng and range of equivalency of the clains are to be

enbraced within their scope. 31 CLAIMS Yhat is clained is: 1. A
conposite girder, conprising: a concrete stemwall; 5a flange beam coupl ed
to a lower portion of the concrete stemwall; and a saddl e secured to

the flange beam the saddle having a recess defined therein configured to
receive at | east a poaljlgﬁwis 8\ic,]fra61f asgmbflyl 850(]Exg.6é)nt%fourttchtgertglisllﬁ .Fcnccs t at .would 2 The
conposi te girder of cI™&riheto fmeresr 1o Phe e gudr e e Brifi§fed to receive a
st eel pane| beam por ttf:n@'lﬁ fotsefs toanel?l‘icdgiéonsp)étﬁespmpf)sﬁeeqméipaﬁe_l, the composite floor

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 a crane to set the composite floor panels 800 quickly as each composite floor
panel 800 can be positioned over the girders 300 and be lowerced into place since the

10 girder connection plates 846-849, 851-852 will engage the girders 300 directly while
the rest of the composite floor panel 800 is positioned 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
other such that the second lateral portion 870B of on¢ composite floor panel 800 is
mated to the first lateral portion §70A 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 880A, 880B may be secured together in any
suitable manner, including those described above. Binder material 890 may then be
introduced between the edge angles 880A, 880B to form a joint 892. Further, though
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 concrete 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 composite floor panet 800° according to

one example that includes a concrete portion 8107 having an alternative configuration.

In the example shown in Fig. 10, girder connection plates and end supports have been

30 omitted to focus on the shape of the concrete portion 8107, though it will be appreciate

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



103. The conposite girder of claim1, wherein the flange beamincludes a

| oner flange and a web secured to the | ower flange and wherein said saddl e
i ncl udes wpposi/3gHosi de pl ates secured to at | east one ofPCFAiSdoihowest f| ange
and said web. 4. The conposite girder of claim3, wherein said saddle
further includes a bottomplate fastened to and extendi ng between said
opposi ng side plates. 15 5. The conposite girder of claiml1, further
conprising a girder joint plate coupled to at |east one of said concrete
stemwall 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
conposite girder of claim5, wherein said girder joint plate is 20anchored
to said concrete stemwall. 7. The conposite girder of claiml,

wherein said concrete stemwall further includes an upper portion, said
upper portion being configured to have a’binder material placed thereon to
forma joint between the floor panel and said concrete stemwall. 258. A
precast structural floor systen1 conprising a conposite floor panel having
a steel panel beam and ite g&;deg h§w|9 a concrete stem
V\ﬂ' | a £l ange beam SeCUfA Hdntgl&ﬂt ﬁomposxte oorpartc %an eslml F conrlraﬂe Saddl e secur ed
to the flange beam mﬁ@ﬁ@ﬂﬂmfﬁﬁméﬁﬂﬁﬁﬁmﬂﬁ1%%ﬂf@ ﬁP@ﬁ“i%”W@%elve at least a
portion of the steel PFAR® dHEmnit her €. 808 iTHESHr &8Rst St Y uct ural- fl oor
system of claim 8, whereiatentcherdhqddie® Fnideudes: ppseiirersite pl ates and a
bott om pl at e ext endi ngriyetsind 8438’ whigh cgirgee sprssaites githinhe ekt dpL868 by ecess
configured to recei vercadingbh@@stesa porti on of the steel bane! beam
The present invention may be embodied in other specific forms without
departing from its spirit or essential characteristics. The described embodiments are
to be considered in all respects only as illustrative and not restrictive. The scope of
10 the invention 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 10. The precast structural floor systemof claim9, wherein a

| oner flange of the steel panel beamis fastened to the bottom plate of the
saddl e. WO02011/189401The precast structural floor system @CTalSaéimodq7swher ein
the conposite floor panel further includes a concrete floor deck and a
concrete stemwall extending 5 between tBé concrete floor deck and the
steel panel beam and further conprising a girder joint plate anchored to
the concrete stemwall of the conposite girder and a panel joint plate
anchored to the concrete stemwall of the conposite floor panel, wherein
the panel joint plate is configured to be fastened to the girder joint

pl at e. 12. The precast structurataftigor system of claim8, wherein
t he conposite 10fl oor panel further include a concrete floor deck and an
edge menber colflebd ctagnede conposite floor panel, wherein the conposite

floor system furthey coqp5¢§§§ugg$%pg@ﬁl fcerial applied over the edge
angl e and the concrete stemwal |l of the conposite girder. 13. A

nmet hod of form ng diﬁmé@&§@ﬂswﬂhctural fl oor system conpri sing:

15precasting a Corrpé)ﬁérlggbéénpwupﬁéﬂﬁilo@r@r"ﬂo‘i‘@on%f%%%ﬁcr&@&@& WABaHd precasting
a conposite girder beam having a flange beam curing a saddle to

the flange beam t hesaddiddsarcdds ihiflagg eW@d@§§mé@ﬂ?ﬂé@aﬁﬁ@?éﬂﬁméém¥W@ured to

receive at | ea%&nfﬁun@@% 1e8vt 1421&6[ p%kﬁﬁlof%e@rl aRg@eiand forning a joint
between the conposite floor panel ‘and the conp05|te gi rder.
2. The composite girder of claim 1, wherein the saddle is configured to

receive a steel panel beam portion of a floor panel therein.

10 3. The composite girder of claim 1, wherein the flange beam includes a
lower flange and a web secured to the lower flange and wherein said saddle includes
opposing side plates secured to at least one of said lower flange and said web.

4. The composite girder of claim 3, wherein said saddle further includes a
bottom plate fastened to and extending between said opposing side plates.

15 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

20  anchored to said concrete stem wall.

7. The composite girder of claim 1, wherein said concrete stem wall
further includes an upper portion, said upper portion being configured to have a
binder material placed thereon to form a joint between the floor panel and said
concrete stem wall.

25 8. A precast structural floor system, comprising:

a composite floor panel having a steel panel beam; and

a composite girder having a concrete stem wall, a flange beam secured to the
concrete stem wall, and a saddle secured to the flange beam, wherein the saddle is
configured to receive at least a portion of the steel panel beam therein.

30 9. The precast structural floor system of claim 8, wherein the saddle
includes opposing side plates and a bottom plate extending between the side plates to

define a recess configured to receive at least a portion of the steel panel beam.



20beam wherein formng the joint includes placing at |east a portion of
the steel panel beaminto the saddle. 14. The method of claim13,
wher ei n pwecasiti3m®it he conposite fl oor panel includes pPetastémg2&sconcrete
fl oor slab having an edge angle secured to the concrete floor slab, wherein
precasting the conposite girder includes ptecasting a concrete 25stem wal |,
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
gi rder. 15. The met hod of claim 14, wherein the binder materia

i ncl udes a high- strength grout. 16. The nmethod of claim 14, further

conpri sing enbeddi N, re'ﬂE?FeQ%%mcﬁnﬁ%oBr gﬁﬁmbéffl%ﬁ 9”@‘1@rélln3a| lower flange 17.
The met hod of claimi4 qﬁg|5|ng securlng rei nforcenents to the
¥

edge angl e pri of the sieelppioybragt i Fstehichidéhe hoipmpiai of thezgddie.

11.  The precast structural floor system of claim 8, wherein the composite
floor panel further includes a concrete floor deck and a concrete stem wall extending
5  between the concrete floor deck and the steel panel beam, and 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

10 floor panel further include a concrete floor deck and an edge member coupled to the
composite floor panel, wherein the composite floor system further comprises a binder
material applied over the edge angle and the concrete stem wall of the composite
girder.

13. A method of forming a precast structural floor system, comprising:

15 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 defined
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

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

14.  The method of claim 13, wherein precasting the composite floor panel
includes precasting a concrete floor slab having an edge angle secured to the concrete
floor slab, wherein precasting the composite girder includes precasting a concrete

25 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.

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

30 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 nmethod of claim 17, wherein the reinforcenents include at |east one
o r rebar or shear studs. 19. A nethod of formng a precast structural
fl oor syswemrpiicesni si ng: precasting a conposite floor pamaiS201aweergl a
concrete portion and a panel joint plate anchored to the concrete portion;
precasting a conposite girder having a codtrete stemwall and a girder

joint plate anchored to the concrete stemwall; and securing the panel
joint plate to the girder joint plate to forma joint. 20. The
met hod of claim 19, wherein the panel joint plate is anchored to a 10stern
wal | of the concrete portion of the conposite floor panel. 21. The

met hod of claim 19, | ur tipg AR iR g 78 BR&EINGe RiFadethatd Acladd hialege beam
of the conposite girder, the saddl e having a recess defined therein, the

net hod furt her oeotpeliasPrgesisidi-ng at | east a portion of a steel panel beam

associ ated w th t hejcomogiied bt BRRinPAPLLasMulublurkl HBS sjRGESEmpdd?. The
met hod of claim 21, further conprising fastening the steel panel beamto

the saddl e. 23. The Rrew@Ho® ofomprsiefopopancl iy igr OBHHIE PLIAY 24 HPAFHGNA bi nder

material tosan,j,pt.arResith 3R Bheritbgofi@ncrete portion of the conposite panel
and the concrete stemwall of the conposite girder. 2024. The net hod of

claim 19, wherein thecasigigpoeIeresiq gester pamng a fenctsfetten fefl e e SHcelafe angl e

coupl ed to the,filStheto ARANDEE SR Wlidsiang t he binder material to an
i ntersection mp the concrete portion of the conposite panel includes

appl yi ng a bi nder nwewingahe papelijoinhpate infbe giffsr IRt A ETEGHENEt e st em
portion of the concigete glemmRldr cRim {98 HRRINPAS ph] Bidi dRke is Rhored to a

10 stem wall of the concrete portion of the composite floor panel.

21.  The method of claim 19, further comprising securing a saddle to a
flange beam of the composite girder, the saddle having a recess defined therein, the
method further comprising placing at least a portion of a steel panel beam associated
with the composite floor panel within the recess.

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

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.

20 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 thc 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.

25



