1 5PRECAST COWPCOSI TE STRUCTURAL FLOOR SYSTEM BACKGROUND 1. Field of the

I nvention The present invention relates to precast conposite floor systens.
10 2. Relwbeditlisedanol ogy Precast concrete constru®Cirars2em/0efssen used
for commercial and industrial buildings, as well as sone |arger residential
bui | di ngs such as apartnent conpl exes. Precast construction has several
advant ages, such as nore rapid erection %f a building, 15 good quality
control, and allowing a majority of the building structural nmenbers to be

precast. ,Convent i onghg pF £330 LT HIERUPAMRXF Ty GURIGFs g sever al

di sadvant’ages, such ‘as 'being heavy and requlring conplex connections

bet ween precast nenbers and to the rest of the building structure.
Currently, precast single tee and doubl e tee panels are used for
constructing 20 floors. The precaftASKAR d doubl e tees are typically

ei ght feet w de 0 n 25 and 40 feet long or longer. The single
tee sectiongttyp?@gﬁﬂgﬁﬁgygﬁgﬁggck surface about 1.5 to 2 inches thick and

a beam portion exirendesegt dosmiohrrelates e pkeask csmpbsitedloal eysgerishe | ongi t udi nal
center of the deck. The beamis usually about 8 inches thick and about 24
inches t'd11. 25Doubl e tee panel s usually have a deck surface which is about
2 inches thixk angelh@yerdciRolggps extending down fromthe deck. The beans
are placed about four feet apart running down the |ength of the panel, and
are about 6 inchd¥etadsi cknaetd @psiruaivasist aftdn ugfdt &, cahmercial ndsindg$taaland

doubl e tee panels are i,nstalled, abou . 3..inches of concrete iis placed
on top of -t NenRge s voba fyne ud Tautftal Pultpinarl Rt Hey Eiavy

fl oor panel preaRt EahdtRNMAAYIRIal GOV 4hEALSs A0ch REABT thpid@rectioflod ABSilging beans
with increased strength and structural integral) to support the floor

panel s ard swwodrualitiicpataali aiyl alleavingp grajorsy of derhuyldingestypcral weanikcas togaer t - of
S T
verti cal such as being heavy and requiring c’omplex connections between precast members
and to the rest of the building structure.
Currently, precast single tee and double tee panels are used for constructing

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

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

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

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

capacity.



35support, and may limt the height of the building for a particul ar soi

| oad bearing capacity. 2 5 SUMVARY OF THE | NVENTION I n at | east one
exanpl e, woconpssidre fl oor panel includes a frane assenplCy/ub@oavisag a base
plate, a plurality of first lateral supports secured to the base plate, and
a plurality of second |l ateral supports secured to the base plate. The first
| ateral supports lie in a first plane ang the second | ateral supports lie
in a second plane. The first plane and the second plane each intersect the
base plate and the first plane is disposed at an angle relative to the
second plane. The conposite floor panel also includes a concrete 15

portion coupled to and supported by the first |ateral supports and the
second | ateral supports. In at | east one exanple, a conposite floor
panel includes a frane assenbly including a base, a plurality of first

supports each having an “ppeﬁtﬁ@Qgﬁﬁgd%d?ﬂyﬁNVﬁN%Kﬂ®e | ower end of the
the base.

first supports is coupled to e conposite floor 20 panel also
i ncludes a pl urallntay ledst s8€ exanEeppcoinpostciiodrguinalginaludep petranen dssamdlya

| ower end. The | ower ends of the second suypports are coupled tgo the base. A
concr et e'%por3V 8 A ep S oLy Qoiret B ARG S A B SUbe E%Sé,p?aateafqn#sat beam
portion ext giding FWBYonIMAR ! BE AR st dPGanObask fus! Bhe BT AR suppchd

second beamportion extending away fromthe top surface of the slab portion
and bei ng spaced fapaplanef andrth@$comklatdralsuppatsh qooratseomnd prare. Udpdirstaplas of

the first su ts ar oupled to th i rst. beam portion and,.t he per ends
of “the secoriabe eeatpEa® Bestmieneb BRd st gon choprs Pian & oiriged Beroy

form ng a compRSehEvOaNBE sédid iphkUdde $6mPOIIRAIRr Phik] AlsbliXcl®des WoROktes t0 a
base plate, positioning a formwth respect to the supports, and pouring 30

concr et eli ntperidrecquplas tooandosupertedby: thet Brsp daterpbsuppTHe agd iher secendpgitarilon
i ncl udes a shaqxgprtion with a length and a width, a first beam porti on,
and a second B%anTportion spaced apart fromeach other relative to the

wi dth of the sl alinp@nédsoone vhansiena eatosife id@ pantisinchdadm Funid ae@bly t he
second beam partion extend along at |east a portion of the length of the
sl ab porti oringR¢ngialase.r b ugality Of diistfsuprortst each daxingpn3asypst epdand a lower

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

35  portion.



3 5In at | east one exanple, a precast structural floor systemincludes a
plurality of girders and a plurality of conposite floor panels. Each
conposi t ewbl2oorospanel i ncl udes a concrete portion and aPCrarseoa®sasbl y. The
concrete portion includes a concrete slab having a length and a width, a
first beam portion and a second beam portion extending froma top surface
of the concrete slab. The first beam portion and the 10 second beam
portion can be spaced apart fromeach other relative to the width of the

concr et e sl ab. Eagh of, e Lhost ARd.aecend, BPAMROLL QR EAN Sxl,c0, g ong

. d
at | east "a portion o he~l"eng e concrete sta ranme assenbly

includes a haslerspndtaglaattyadt dog@sbiteofiorapelor Eactssaipdlsite 11664 praieingclfit¢sst
supports extendi &g bet ween the first beamportion and .the base plate and
second suppdr $HCESEe BATIOARNE (laBp 2815Ebdncdhe coBHEEMPBIR iNsHdsha OREase

pl at e. hi S; [ rovi.de AL e ' f cepts
in a sinpli ﬂ%d@é%?tlﬁ‘ﬁ“ h aid R i eérj ﬁ%gsﬂgrg{“b‘g‘g{{@g A Ane%%def}%e@ ofildh
Descri pt i on.exfenidmgSuonres yopi surfaot off nhee daledett alabdetibe fiyst lbeymfeationr esd dre
essential characteristics of the clainmed, subject matter, [ ggended

jt
to be usdd €°UM derp PotRREH} RS MRAGET ppREt EeRy C%Ptheﬁéel%trvgitﬁgfae %%Eh@jf
matter. BRI EGnRERGRIPTESN Shind e RRAENES beam porldH Eé}ijf?xt%{ﬂf’élghgﬁmést%; the

present invention are shown and described in reference to the hunbere
dr awi ngs whestion o2Elléhgth of theaopenctpadt | Ve {ramw asfenibhy exérdek arbaseplatedi nent

erbodi mont - dPa4Y anpHePEPh A RCARRE A Eh Sl RyeRlng KERRLEIN
view of an exemppcitivn enP el BREHIRE ahd SeAIRAFHIB extending between the second
15  beam portion and the base plate.

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

20  subject matter.

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

a composite panel;



30panel of FIG 1, FIG 4 is a cross-sectional view of an exenplary
enbodi nent of a panel beamw th attached vertical L-shaped rebar; FIG 5 is
a side elwoavilomddmrew of an exenpl ary enbodi ment of a cecpas2ae/opanel ;
35FIG 6 is a cross-sectional side elevation view of an exenplary

enbodi mnent of a conposite panel; 4 5FIG 7 is a partial cross-sectional
side elevation view of an exenplary enbodi nent of a conposite panel;

FIG 8 is a cross-sectional plan view of an exenplary enbodi mrent of a

conposite panel md-sl ah lLevel ;. . o EBlLG..9 is a perspective view
S anorne, Huel i 2 Banil ossisectionl side SigShtisN viulaR L BREMING; v

FIG 10 is anftedspatiofyeombeseqfanéin exenpl ary enbodi nent of a typical panel
edge enbedded weld plate; FIG 11 is a cross-sectional view of an exenplary
embodi ment of a ddfpdsit @ gasetectional plan view of an exemplary embodiment of a

composite panel at mid-slab level;
FIG. 9 is a perspective view of an exemplary embodiment of a typical panel

10  end embedded weld plate;

FIG. 10 is a perspective view of an exemplary embodiment of a typical panel
edge embedded weld plate;

FIG. 11 is a cross-sectional view of an exemplary embodiment of a composite
panel;

15 FIG. 12 is a plan view of an exemplary embodiment of a composite girder;

FIG. 13 is a side elevation view of an exemplary embodiment of a composite
girder;

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

20 FIG. 15 is a perspective view of an exemplary embodiment of a girder
embedded weld plate;

FIG. 16 is a bottom view of exemplary embodiment of three panels connected
to a girder at each end,
FIG. 17 is a cross-sectional view through a panel to panel connection at the

25  slab edge weld plates;

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

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

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

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

panel in the casting form;



15FIG 12 is a plan view of an exenplary enbodi nent of a conposite girder;
FIG 13 is a side elevation view of an exenpl ary enbodi mnent of a conposite
gi rder; WwWO2011RI5®&4714 is a cross-sectional side el evati @aTiiSew9nb6448n

exenpl ary enbodi nent of a conposite girder; 20FIG 15 is a perspective view

of an exenpl ary enbodi nent of a girder enbedded wel d pl ate; FIG 16
Is a bottomview of exenplary enbodi nent .of three panels connected to a
gi rder at each end, FIG 17 iS a cross-sectional view through a

panel tospanel cqnpest iisoepFl%tss ger%ﬁ%gag%lié’w Fgr?gxe“m“EHQr pelnﬁ;[o%?rﬁent of a corlilI g‘itel8 'S
a bottom'vi ew of "an’ éxenplary enpodi ment of “a djangl 0 panel” connéction at
the sl ab edggrdeelndthpatiag form; FIG 19 is a cross-sectional view of an

exenpl ary enbodi nent of a panel to girder connection plate at the .
centerline of thdlloRgftibaibeEPmaplasVisw el gerwlary egpodinggnt pf ajcgmposite
cross-sectiqpglview of an exenplary enbodi ment of a panel to girder
connecti on ate, with panels on both sides of the girder, at the
centerline of theélGon¢B tilhdimees aaxoss sedtionklevipané kg, composite pdrel oRAIG. 244

orosS- SSGL S0Pl S RSV YU Dl P 1Y Sroodent of & composi e
conposite panel MGt BeC GRGHaRY afcP¥sectional view of the composite panel of FIG. 24A
taken along section 24C-24C of FIG. 24A,;

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

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

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

It will be appreciated that the drawings are illustrative and not limiting of the
scope of the invention which is defined by the appended claims. The embodiments

20 shown accomplish various aspects and objects of the invention. It is appreciated that it
is not possible to clearly show each element and aspect of the invention in a single
figure, and as such, multiple figures are presented to separately illustrate the various
details of the invention in greater clarity. Similarly, not every embodiment need
accomplish all advantages of the present invention.

25

DETAILED DESCRIPTION

The invention and accompanying drawings will now be discussed in reference
to the numerals provided therein so as to enable one skilled in the art to practice the
present invention. The drawings and descriptions are exemplary of various aspects of

30  the invention and are not intended to narrow the scope of the appended claims.

The present system has several advantages over conventional concrete double
tee systems. The biggest advantage is the reduced weight. A conventional concrete
double tee system with similar spans and loading conditions would weigh
approximately 100% more per square foot than the present invention. Other structural

35 members such as concrete girders and concrete columns that are used with double tee

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



5 5FIG 23 is a cross sectional view of an exenpl ary enbodi nent of a
conposite girder in the casting form FIG 24A is a bottom plan view of an

exenpl ar ywerehadispant of a conposite panels; PCE&US200B/06445USt r at es
a cross sectional view of the conposite panel of FIG 24A 10 taken al ong
section 24B-24B of FIG 24A FIG 24C illustrates a cross sectional
view of the conposite panel of FIG 24A taken along section 24C-24C of FIG
24A; FI G 25A illustrates a top pI an vi ew of an exenpl ary enbodi nment

of a pre- casﬁlcr%gl Eﬁgﬁt FliRo dou]%ﬁgtt%mﬂ gooréeces iR e?sfg i (2O

sectlonal VIEM/O pre-cast struc ura en1ta n Section

25B- 25B of HbﬁadaﬁBA,waal@.dTllﬁls @ redfiictibvé tﬁsxtﬂalaémnﬁmr@sl drdr foatomeruetidiomh areat of a
conposi te panel . It will be appreciated that the drawi ngs are
illustrati veréthOq{éPﬂIbF?fﬁQ&%@a%W the scope of the invention which is

defined by the agﬁ%"\%b‘?ﬁca?'l Sy %1@0?5"%8951@‘%@&?1 ng &P%Y@"scﬁf&ceggi%ﬁﬁﬁotl

vari ous aspects | ect e Invention appr eci at
not possi bl aelbw ﬁjrqmsk@gesdfomed&nhabl[ﬂlmrahmgamdela&peaitthnfughhhe|TBeertite|rehy [ n a
rately

11 st roe. theoars G doRerid bnbrsia bepenelioh LR EA0E BT peiow
Simlarly, ngi fﬁ)‘é‘?rdm%ﬂ?é’dOE&ﬁﬁ%Eﬁ?@h@‘éféﬁmaﬂls Br ahd pRA¥ANLAGSS aCI’levt R
pr esent i nventi on
mechanical, electrical and plumbing to pass through the structure, thereby eliminating
the need to run these elements below the floor structure.
The present system also allows for greater flexibility in locating slab

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

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

20  construction.

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

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

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

35  the labor required to weld the steel deck in place.



The invention and acconpanying drawings will now be discussed in reference
to the nunerals provided therein so as to enable one skilled in the art to
practi ce wbeopressant i nvention. The draw ngs and descri priransgoooedsekenpl ary
of various aspects of 30the invention and are not intended to narrow the
scope of the appended cl ai ns. The present system has several

advant ages over conventional concrete dodble tee systens. The bi ggest
advantage is the reduced weight. A conventional concrete double tee system

with sim]lar spa nd_{ in ondi tjons I i.gh roximatel y. 100%
nor e perssquare ﬁ%&?ﬂﬁﬁgﬁggﬁﬁggﬁgggﬂTﬂ¥ﬁ§@ﬁ H8%f%§fﬁ8Y§§§?§% gggﬁeégﬁgnbers

such as conah&hleergiyttie mhsceasicl 6me kREEfremingnmsmbérato adirey theedll Wdidht &bty e tee
systens are al so much heavier than colums used with the present invention.
6 5l ncr easedV&igogsieteonithays agp obithe ¢ansrate sipengdly Ip dhs proses dinteatien the sigel

footings and,.faundail BGmgﬁ'télﬁ sho-l;%]ﬁ b bR f\/hgé inGohOetel i@ IWef TR By feledf €S
and for construction in areas wt %oor sol eari ng capacity. The
vertical | egsdaes el diz dfthastdedzhm dndeclinlioaes thametd &reraahibdriag thevieain not

al l ow for passage of nechanical, plunbing or.electrical through the Tee,
ther eby 1010 ¥HetexEaAl A0 TeNgEd tbsIRRoSgRe dHeifhel B WREMRYCal | of the
utilities need t oARBHEMNYPE] Q¥YnidIQteel QMstﬁEﬁdiHHért?‘eam@ﬁé"aHg&ed' & Hhe gt em
wal | of the present systéem allow the nechanical, electrical and plunmbing to

pass t hr oughophef tht igudensrasgd joibterebiludi. iThisnatdongbedapsabedndtal degk i plesa
el ements bel ow.the floqr.structure., The present. system al so all for
or eator 1 exine poigtsiand ek g 1o ek aRREASE ARy SHatTE SBRTPIGL N ih ¢ he
floor slab) RrRuBESE thdSedtieaFTopyiGesSRAGRE siachhele @Rande frbMptheabp ¥f Sebleet on
center versus 4 or 5 feet for the |l egs of a double tee system Doubl e

tee systéns bgp@ tashemisddiiofihe gendetpineresofdhp bigged fagtoreabhe rrevepbheamtiaingd
st beat o R0l TR BRI pLIS ST ELER e L
hi gh-ri se 2Qa@esdingitHel diftance from top of the steel beam to the centerline of the concrete
slab. As such, the load-bearing strength and span capabilities of the precast panel
system are greatly increased. The present flooring system eliminates a significant
20  amount of steel and concrete material as compared to a conventional poured-in-place
system.

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

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

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

30  the Tee being the concrete slab 2.

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

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

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



Conventional steel and concrete conposite construction al so has several
probl enms which are alleviated by the present invention. Conventi onal
conposi t ewbl2oavosp44am ng is very | abor intensive on sitePCAfuSesndionssal | ati on
of the colums for a conventionally framed floor, the rest of the materials
for the conventional systemare 25 installed individually, and include the
girders, joists, netal deck, nelson studg, reinforcing, edge enclosures,
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of the present invention, multiple views of the floor panel” and girder are
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showmn in FIG 1, the conposite oor panel 15 of the present i nvention is
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openings. The steel beam 1 is typically about 12 inches tall and between 4 and

8inches wide.

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

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

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



30t he Tee being the concrete slab 2. The concrete slab 2 is typically
3 inches thick and is supported by and connected to the concrete stem wal |
4. The stwom2eslds947i s connected to the steel beam whi cirCiraiseéve/obader
portion of the tee, by wel ded studs and/or rebar. The concrete and st eel
together forma conposite floor panel. 35Wen a beam supported at both ends
is loaded the top half of the beamis unger conpression while the bottom
hal f of the beamis under tension. Concréete has 8 5hi gh conpressive

t th but | . h,. . whil h hi gh |
corpr assi've CUTRATREN Gl Baberdtl hOuRHPEk: OB AN ETD) LU 1

top of the ttRe obénibighdEh OOFOESEDIIAB saffitidnd @osipeskiohaashgdh tb heakeawetongor ti on
of the tee is under tension. The configuration of materials of the floor
panel 15 uti9oppesite giedepdom e steet wakhilo gpdpernt ilés of each material, making

t he panel nore effj.ci.ent.1<1() N }108 4 £ yV..0f -t he span
of the floor, canlfd?a lg&ﬁalﬁgés t&g@%ﬁ%g@gﬁgﬂd%ﬁ tBI %@R%ljgu? g\@gr% (%arr Sa?g\f“i‘? %0
percent of tshewhhn Ekheks aod at fiehfthoseeldeak 17 msy bebmouned fedt 1drpe Thopteof t he

stemwall 4, leaving a.spal] ridge as is visible in FIG. 1 One.advantage
to puttig b & Haicalt tke FHAT TEET BiEeteq HEsBbUHY BIROREIEE Headed
which in turRcHegdusendtiiewesad dnaagl iRfhel REIBATRL StenPoGAUSE Bfind RgaBrihods

15 used for designing conposite beanms, this concrete adds very lttle
strengt h t o typealkebdtiveen 12na0d B6 imhky talle aed typroally anateles shieheiglterdithé saohs

bet ween the sl and the steel beam The a nt of ¢ rete neces to do
this can be W%fgisﬂggﬂt}g? }ﬂ@%g?%ef B%C%ﬁ}psgfgt © Sﬁgﬁégvéﬁﬂlgl‘é’ ?%F@taﬁaégﬁ%ageous
as they provipdginds £ANYERN &8 wHARCE ai&ygiéﬁ!lli%o%@hdlf%ﬁ $all & e REnARAIL and

el ectrical condurt. 20D agonal braces which are wel ded to the panel beam

1 and enieddbiés ey be phout 42 inches Wl ag(l 38 inchgs wideder addiinahatem wallpport for the
slab. In a typical configuration, the floor slab 2 is about 8 feet w de and
between 5 and 40 feet Iong. The concrete floor deck 2 is typically about 3
i nches thi ckRANBE COONSTRELITIANI s typically between 12 and 36 inches tall.
The openings 4a in the stemwall 4 are typically |ocated adjacent 25 the

stemwal |, and melheccdrneyite Raned i is casidn ghiel &rnisntd. o6 showaln e hacbsary.
hus, f i | : ' ;
Thus, for an,g gaglg%x 8 é&ﬁlhvaggﬁn @%ﬁﬁgh and willfi&s “és@s%tﬁéfﬁﬁngt 24

i nches wi de an inches ta e approxi mately i nc s of
concr et eobetthe enidesbampetithe1 s m Fhiee siraset ploiseniot thestiniyipidaed-bhapadpartel 12.

[nches tall Ad.ReLEEh & Snd;Blnches, i de, 300 Shone L0 LG, B i
stemwal | 12, a0didnSthe@brdéidSafd AAGenbeamidy. The beam 17 has
The structure of the floor panel 15 is illustrated in FIGs. 3-10, showing the
completed panel and various parts thereof. The wide flange beam 1 for the panel 15 is
25  cut to the appropriate length per shop drawings approved by the engineer of record.
The holes 1c¢ used for connecting the panel beam 1 to the girder beam 17 are then
drilled into each end of the panel beam 1. The beam is then placed upright so that it is
resting flush on its bottom flange la. Nelson studs 7 or similar connectors are then
welded to the top side of the top flange 1b. Spacing of the nelson studs 7 is per
30 approved shop drawings at intervals less than or equal to the maximum spacing
allowed by prevailing building codes. Vertical L-shaped reinforcing bars 6 are then
welded into place adjacent to the Nelson studs 7 which were previously welded to the
top flange 1b of the beam. The vertical reinforcing bars 6 project upward from the top
flange of the beam and then turns 90 degrees so that the short leg 6a of the L-shaped
35 reinforcing bars 6 run horizontally and perpendicular to the longitudinal axis of the

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



rebar 18 (or another simlar reinforcenent) welded to the top flange of the
steel beam 17. The rebar 18 extends into the stemwall 12. Shear plates are
wel ded orwo 20hi@ss44@el gi rder beam and are used for connectriusgomwioesspanel
steel beam 1l to the girder steel 35 beam 17. The stemwall 12 i ncl udes
openi ngs 12a which may be used to run HV AC ducts, pipes, and electrical
conduit. A sufficient anpbunt of conti nuogs concrete 12b 9 5(preferably

bet ween 50 and 33 percent of the height of the stemwall 12) is left above

the openl ngs 1 Vea% %1?%1866? Ir dgc ?%L&%?IF _VL]g i rv%?t%cap ne}lfftorc%'?ggpyrﬁgermke a

strong corrpo e gl om th Seain 1 gi rder
16 is typi caelvleﬁymas‘@ @ﬂndu’gh to support several floor sections as shown in
FIG 16, and as such the steel beam 17 nay be about 24 feet |on The st eel
1() beam 17 is tyigfteg lopps HE wadeefea) gpfordng ar sthid haeabgen b eat%dnt%ut hus

typically 1%hh;|51:§hat‘?§bx{egd§idlt8’1 etc&é@%&%z azg%%béeﬂﬁ*a?ﬁ p‘éﬁ %:etva- gtﬁé SRRt 12

of the girder I nches typlca
mat ches t he rhaf@hingdfars hevhetethewahtrete sfotht heeim wal 4 debe geuaded 20 rseﬁmmdon top

of the stem whe stall d Theoem s.123 in th
are typial It }é\aL\JSB]&t%OW&I% aé’g‘teatllqa telnfpreing aéf'r?:\]gﬂ‘fl &OR%'?fﬁH% ﬁﬁy%VP%PSabout
12 i nches t alpboahel %2 doH&Q?éfoW lﬁﬁné Ql'ie ﬁar%‘ﬂ witleh c?e{n%mIW@llength%NEﬁe hftmg

CONSTRUCTI ON e conposite panel 15 is cast in steel forns 30,
shown in FI Gom210 Tshaomommatalny &%flesm@aﬁdhwdlscme Viamy thentdpeside lof alrrﬂjtcm dt h

Correct prof FHECfof of A B SHEARs te SHbisee' i B hef BSadee s MBS be-

of sufficienposst reagt HatQl af 1n@é@’vefl@rdetéﬂﬁﬁi"e@lb§/ the Rkt MegtHSESh¥RbBosite
mai ntai ni ng the correct shape and conf ngr ation. he structure of the

floor padel peseli 5. iTypisstly shreel liftingHogas 1@ ateoused hswipare! tlAe wtd it sy mpeinel
and vari ous tez%rhfﬁngt f})% ggﬁ anyhgnye%gnell ange beam 1l for the panel 15 is

The beam assembly, consisting of the wide flange beam 1, lifting loops 10 and
vertical L-shaped reinforcing bar 6, is then moved to a floor-mounted jig to hold it
steady while the horizontal slab reinforcing rebar 8, 9 is tied to the horizontal leg 6a

20  of the L-shaped vertical reinforcing bars 6. Reinforcing bars 9 running parallel to the
longitudinal axis of the beam 1 are tied into place using standard tie wire to the
underside of the horizontal leg 6a of the L-shaped reinforcing bar 6 which was welded
to the beam 1. Horizontal reinforcing bars 8 running perpendicular to the longitudinal
axis of the beam 1 are tied to the previously installed horizontal reinforcing bars 9

25  which are running parallel to the longitudinal axis of the beam 1. Reinforcing bars 8,
9 are cut to a length about two inches shorter than the overall length or width of the
slab 2 in which they are to be cast. Horizontal reinforcing bars 8, 9 are typically tied
with 16 gauge tie wire at all intersections.

[0063] Openings 4a in the concrete stem wall 4 are created by attaching a formed

30  shape to the beam 1 between the vertical reinforcing bars 6. These openings 4a are
typically referred to as blockouts. Blockout forms are made using a variety of
materials, including but not limited to, styrene foam, rubber, wood and steel. The
most common method of blockout form construction is styrene foam blocks which are
secured to the beam 1 by use of tape or glue. The blockout forms are coated in form

35 release oil or silicone to prevent it from bonding to the stem wall concrete 4 that is

poured around it.



25 cut to the appropriate |Iength per shop drawi ngs approved by the engi neer
of record. The holes |Ic used for connecting the panel beam 1l to the girder
beam 17 awe 20ten3odrill ed into each end of the panel bea®CI/USTde/0bgtamM i S
then placed upright so that it is resting flush on its bottomfl ange | a.

Nel son studs 7 or simlar connectors are then welded to the top side of the
top flange | b. Spacing of the nel son stuﬂs 7 is per 30 approved shop
drawings at intervals |less than or equal to the maxi num spaci ng al |l owed by
prevailing buil di C ertical  L-sha einforci ng.bars . r hen
wel ded i%to placéﬁg@ﬂgggié’QQ@% %@ﬂ%g%%ﬁwggﬁ%éeéan $%]egg gwa?gv?6%¥ﬁ§

wel ded to thwltkap Holdihgeweld pdited hito Pesition Tl werddnc@te h& afred cuffigidacdys 6
project upward fromthe top flange of the beam and then turns 90 degrees so

p )
that the shokhes¢ agldepiatss aferadsq redgiegddl agspbieddesk weld plasasy or $mplinasnsnbetlent al |y
and per pendi t eilel i t agﬂr I ]
rei nforcing P@%&‘g&g Sg\rléégigcgggg% ag{’:l[gdor ier%g)ﬁ%%est e1 lrslﬁ(e)% rzif\%mrerqtgfsb%?[%ﬁ@g%g?eloved
by the engi nmeel dhb 2eddedslatt ygdecahbyd i ddnsieneofveshort déngtieiofifanglei ingn ar 6

per every Nel Sﬁi‘l Stud 7. ) Li.f{l ng | oops 10 r@de.f om rgi nfgrci ng, bar
whi ch hale BB Sgdt PG athep asleard WeiPdeg Yiehheepigrirg BHgE 1V BICF t he
beam at a_ pab e HGHUBEHhelAgle 1A b GlnE Slohar LGRS ut b Waskfi-Lile AaRCT et e

of the stem wal be " poured to surround” 10 the lifting | oops 10 and
vertical reiafftbe comyetbatab B onteethel rage pheed opthedbrmhel Hei weld miateodpsl are

uncovered by concrete for liftin h nel.with a crane., The | ength of the
Tt g | oopeiad ficbdiah fisvatrg: bo8-SRGce Melibrirtl HRE2ARE AT BRS¢ op
side of the dogRedi hangst pakelPfs tohackheder & thesihbhe 1¢p surface of the finished
concrete slab 2. Lifting |oops 10 are spaced at intervals determ ned by the

overal | I5engt h ofSlathendprlsorlptes 11 1onpsinefi sheg lengihs ehflatystedhbae 14, fuspally | oops
10 are used nel . 1. ni f Efd 1 n 0 Qn singl e
panel - Al B3RS Ticneli el UTH B blsDk hR R B

lifting | oopmekdieastithy @lat baradndlposhidpedlsd eHabhe idtgngg Bathedl.-shgpet hidinextended t o
a floor-nmounted jig to hold it stead%( while the horizontal slab reinforcing
rebar 8, 9 i¥twprddntogthe heripentalzpaneapt theFopareteogaly? ange theysaia péaged éf thecal

reinforcing fgﬁﬁss Fab BRI QRS Slafd ﬁaa[ré uled HRCRR tﬁ{@&%h%}%abt 9 b ke %m@i figudi nal
axis of the beam1 are tied into place using standard tie wire to the
under si d® ofbetdve horizontal |eg 6a of the L-shaped reinforcing bar 6 which
was wel ded to the_beam 1. Hor.i zontal. rei.nforcing_ bars runnpi n

per pendi cul ar {0 T PEE Ry negnsing b theptige! pedslanee, heapt by ifitiaghed

previously iyasidl t&stohand €ome %_rié@ﬂt%lfs?{]bgﬂegﬁo&ﬁ{ 8,9 ar%ﬁth\é@ie%hw%ﬂ%lédk@ﬂﬂ ng

parallel to the Iongitu inal axis o eam I. Reinforcing bars 8, 9 are

cut to a | erfgtrhs, abbiied awbset myhele hos wdich rvn betre spraxadatvith fenytetease oM dt h

of the slab in ich th are to be cast. Horizontal reinforcing bars 8,
o are typt cariyneitalficy onth ARl RS s S i f aaf SeCHRBriG Y BB6s)
Openi ngsys4a with theeofieiRkekRfStRIZ réedrls, 4 aad all Hagadfele R¥ldai14R6 BRI Ndard thay med
30 shape to the beam 1 between the vertical reinforcing bars 6. These

openi ngs 4a tedevith K salgeiepafetoripigrseefingstepifeieiogass at Brgrinttectior ns are made
using a variety I i i t |j g . oam
rubber, wood andqg%bggkl?alﬂfﬁ%%’n%és@%%%r Hnléétl}?g%&g]a f %F&gg%%)&&% %Ozirn)f‘ﬁn%g tﬁe

const r uct i omingmeihydietagce bamebh dlak ottbih cdarface 28 asfuthe dboheretehelatb@andl they use

of tape or glue.. The_ hl ockout forng are coated in form
underside of the horizontal reinforcing 9. Rebar chairs are spaced as needed, as
30 determined by visual inspection once the beam assembly has been set in place and all
weld plates 5, 11 have been tied securely to the horizontal reinforcing 8, 9.
Concrete is placed in the forms in a manner to ensure that all reinforcing bar 8,
9 is sufficiently covered. The upper surface of the concrete slab 2b is finished to
industry standards for concrete floors. Typically the panels 15 are covered by plastic

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

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



35rel ease oil or silicone to prevent it frombonding to the stem wall
concrete 4 that is poured around it. 11 5Weld plates 5, 11 are placed into
t he formwedoanddsiecured by tie wire or snmall bolts to rerdseéoe/oeasd pl at es
into position until the concrete has cured sufficiently. These weld pl ates
are also referred to as enbedded weld plates or sinply as enbeds. There are
several configurations of weld plates 5,,,11 used at different |locations in
t he panel sIab 2. The slab edge enbed 5 consists of a short Iength of angle
iron ba, u t n t rai ght
re|nf0r0|ng §?§%§B§ ?ggg@ggoé he ?ﬁ%ﬁdﬁ % % g gnQ a |§1§mﬁa§néﬁn30

that they ext@hiduidate and i$ hetd skl Bpblbaking)| #aels of otHéEm@@tma’ceétﬁa‘tﬂé abheld ance
they are pIaced in the forms. The weld plates 5, 11 are spaced at equal
interval s allBYR) WHEOHE RYUHRE XSRS YeStEET e PRABY AT i PaRYl Idsed to connect

adj acent panels 1§.tQ {: fort I ﬁ%ﬁ(}]e%ltt&hﬂ?luﬁh@fgdg Jf?ﬁ@%laﬁ%ﬁ%@ﬁa@@% SeSht to

pl ates 11 consist o engt hs at steel usual
t wel ve i nchgdatenslaadgtih diagiohdilyt dwwvi 1 hageett vainfhenertingl babsl d of bhavelidbed t o

one side of the fIa bar a ositi.oned so that he long leg of_ the L-shape
Wi 1 ext Wnd TiEeapEr ORED 1 ﬁg REice 2dh i de&ttaﬁ%ea%qant hand et Sraiabionce
they are pl aggdy i th@ﬁrafcé”fsnﬁerpeﬂdﬁ:tala@ @Qtﬁ’é'qctqglﬁfdﬁ{a?%q;%f HeSpantsiastalOl RN €

the panel slab 2 to the girder 20bel ow. beam assenbl vy,
consi sting dﬂmmﬁasaneémdwtdehﬁham@gebmhﬂi1 Wit h attached vertica

reinforcing 6, t rizon sl ab re| arc 9 an he. st em wal |

L ockout for o e foc2al s Bteepio b BRE HE et apselh iy g B G 4R 108, o
with form rQJoﬁéYéﬁé Réh wallhe ARbeltPbatiesie wiidh RRYEuRED stduedtRrwilglplees t o
the fornms and are then in contact 25 with the horizontal relnforclng r ebar

8, 9 and'3al |5, bl péce theéoraethel cgnet@eswss farmed andt whisht dredoraieetingl §ognthse tie
Wre to intersectdy snag) ) %’g% P{Stﬁ'ﬂﬂ w%tﬂ?h t%%%&hr a0k %f'ﬁl%céh?rete slab 2 Rebar

chai rs may be pl'ace I'Zont refnforcin a|n t he

ntnlnuntdlstance bet ween t he bottontsurface 2a of the concrete slab 2 and
the underside of the horizontal reinforcing 9. Rebar chairs are spaced as
needed, as GRIER EQRNHERU Qg‘QNSuaI i nspection once the beantassenbly has

been set in Bl aceanghaltn 1R h3PhR nfbsiid buhdE; ROGH bl aghiseGH el yrie the

hori zont al relnforclng 8 ace Int rns in a
manner tm errmtcmret biathe dbims @nnfaoy o haenghasrth8 ,1ns9de| shapabf thei ferrh Ilg/tlrecmeneetd The

upper surface o 0% SNGELSuSL30 2015 LMt shid Lo adyet ey, o andards for
concrete bl ap kﬁfo%v 39A nRRIRA RbEite LT RHHE afaiRBAg tthe oReB® skade and
accel erate curing
configuration.
FIGS. 11-15 show the various parts of the girder 16. The wide flange beam 17
25  for the girder 16 is cut to the appropriate length per shop drawings approved by the
engineer of record. The holes 17¢ used for connecting the girder beam 17 to columns
are then drilled into each end of the beam. The beam 17 is then stood upright so that it
is resting flush on its bottom flange 17a. Nelson studs 7 or similar connectors are then
welded to the top side of the top flange 17b. Spacing of the nelson studs 7 is per
30 approved shop drawings at intervals less than or equal to the maximum spacing
allowed by prevailing building codes. Vertical L-shaped reinforcing bars 18 are then
welded into place adjacent to the Nelson studs 7 which were previously welded to the
top flange 17b of the beam. The vertical reinforcing bar 18 projects upward from the

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

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



of the concrete. Once the concrete has cured sufficiently the panel 15 is
lifted out of 12 5the fornms by the l[ifting | oops 10 attached to the beam
1. The pawel2otiBsps7set on a flat, |level surface and is ReTawSk@9mbisby

bl ocki ng, stands or other neans acceptable to hold it |evel w thout putting
excessive stresses on anyone point in the panel 15. Braces 3 are then
wel ded to the underside of the slab at the slab edge weld plates 5 and run
diagonally down to intersect with the vertical web 1 d of the wide 10

fl ange panel__beam k. The.brace 3 j | ded tQ th eam 1 and th d 5 so
{har 97 nPar e ar R f0ch actBRARL 3 3n shidn WERARES bBprVEy BF Pk orliet of r80REC ¢

the panel beagpicdlly €k ob¢ ag€ca reiafortihabhelB pér ctagiNdicalstadge enbed 5.
The bl ockout forms _are rempved fromthe beam assenbly | eaving voids in the
concrete stem walliiftyng lgpps 38y made from geigforangulpc Whighy kaseen best d¥e @ t he

vel d plates dage It L4l 2fe RET lifs 198 of ARUSRC THRRLA dFRfle ARfLMBNEN A7 @

projecting fr e concrete are cut off bottom
surface of tihepmoxioragdle 2"dbss2han (B RDRERCEDNST RIsGH) GNe A tishprilange FIbGof 23,

t he conposit irder 16 is cast i.n steel forns 31. Th 20 structure of the
forms cal vé§9%§%n|t8ﬁ P fWhkace ﬁéiﬂaeeggﬁ%p%e%quﬂhi%s PR %@érecmaﬁ pt

profile for ihiagald iGhECOMRIVERIALAHR O AR collifsltO&ierSItO ﬁi&ﬁuﬁf of

o'
sufficient strength to allow for nunerous repetitive uses while maintaining
the correct tsidpengldps dhhieguedon emy sifglEgirdar1l6l5 show t he various parts of

the girder 16. T ide flan beam 17 fo he girde 6,.1s,cut to the
appropr 1 at e engt HeRP T HS R a i RN A 5B S0 ) Srcbeaiy el ng Aot o
The hol es 17%@mdugaitaf DishgRane@tdrbigg bae1giis teh nkeaitd 4 flodr-6RLHIA $igdb Bofdnen
drilled into each end of the beam The beam 17 is then stood upright so

that it Is riestedywhilashe barirensalbisinforine khietiadao thehawsonsal e of the I
i Lar CONNEGLN SRR HOSHURL G518 MR RReHES Qleddi®id IR edhos 170

Spaci ng of nel Son s
Reinforcing bars 19 running parallel to the longitudinal axis of the beam 17 are tied

into place using 16 gauge tie wire to the top side of the horizontal leg I18a of the L-
shaped reinforcing bar 18 which was welded to the beam 17.

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

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

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

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

35  attached to the beam 17.



30 approved shop drawi ngs at intervals |less than or equal to the maxi num
spaci ng allowed by prevailing building codes. Vertical L-shaped reinforcing
bars 18 awe 2bheriomel ded i nto pl ace adjacent to the Nel seaTAtSa9/0¢448hi ch
were previously welded to the top flange 17b of the beam The vertical
reinforcing bar 18 projects upward fromthe top flange 17b of the beam and
then turns ninety degrees to project horj,zontally and 35perpendicular to
the | ongi tudinal axis of the beam 17. The vertical reinforcing bars 18 13
5are spaced according to the shop draw ngs approved by the engi neer of
record, typically with one vertical reinforcing bar 18 per every Nel son
Stud 7. FLOORIASRENMBONS 10, made fromrei nforcing bar which has been
bent into a u-shape, are welded to the top flange 17b of the beam _The
length of the Ii fﬁolﬁﬁgw drpaeh 80 sBow ol #aerably andsvariops defats of thieflapist ance

from the topgiafy OfneldifiefOR & AOAGor ARt are HAtAIRE RE2M diQel NEisiRRTHY T aCE
P wal T ??% Poop i ed at

of the girder ste I ng are spac nterval s
det erm ned hycrhieateachedatd the difigighloops 1 hevhachnpeasivtedddgl todbe gitder blami i andm of

two lifting | qQo 0 are used.on any singl i rder 16. The bea
nssenbl yli CGHIRRRHNG SPIGHE. WIGE™T | AGeABRIRY 19 SONIR Hee obpErt g
vertical L- spaR@dofiRbfib 4 kiGerddbs 4 gilderst DERy ARNEMH ! Weidl BRAcHBHNER 10
to hold 15 it steady while the horizontal reinforcing 19 is tied to the

hori zont al ltegpedifiehby theshgpeer afae¢drd dlit sefcerhod oéaegsalyar s 18 whi ch have been

wel ded to the be 17, Reinforcing bars 19 runni arallel, to,the

ongi tudh nal - axi OUF B aTias 15 5 B aRlRagthere s T Bt BEmhiIet "Aige 15 e
wire to the if Gie8ivdea Sfant RECURET teZ et idfking @8opkSA) @hichhRere-whaReeh R gaher ci ng
bar 18 which was welded to the beam 17. 20Bl ockouts or openings 12a in the

concr et elSof bep@ Yradjembadledriatocthe speaetoyofdhe stemi wgll 4 The pawpl JAdpecttista he
beam 17 betwgen t vertical  rej in whi ¢h _wer.e .wel 10 the
beam 17. Thgﬁgﬁ5@D§ﬁ sef’%ﬂﬁk“gbg%ggﬁ%a%gggpgnﬁgrﬁg%q@ﬁ‘?ﬂ%ﬂgéwgg)r%ﬁ%r as

t he bl ockoutstedrnta@2panied siehenibvald wélded sidgi thel girdbetssanmass evhhacting tPklaced
into the fornms 31 on its side (although 25 they could al so be E%ured
vertical | y. tRRHapes Raite flanggrand wehjagshovat ds sapaiate Bolk gl £hés #tiashed o avay

fromthe f Orﬂgglﬂpﬁfé- %Ne\‘a dnddt ge}b?l 21ed $12Sp a9 PO 1] I’t‘lxxg{h%olésr“’)raé‘{bghﬂg&@gcﬁdh the

format the desired interv and are typlca secure orns as
di scussexd alimnsferd dlhofites pewity farcéseetihg oothepzanel ¥ bt th€gndedicami /. pl aced in

the fornms in a ner to sure that .all reinforcing.bar 19 is fticiently
covered, typi carﬁﬂwrermlﬁggtaﬁeecwsged §b%¥1 oflpsE P %_%&%@;@Mﬁ%ver ed
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hori zontal position is Tinished to industry standards for concrete floors.

The girders sl@ elge dovkovedirbll(pllgsaiflet steeldwn R ef sufficeank strengting wededetd ai r
is introduc

ERECT N TR R R S T N
forns byst heynhdunt bN@eldBR$pi¢Ally specified by the engineer of record on the project. As is
seen in FIG. 17, Panels 15 are typically placed with a small gap between the edges of
the concrete slab 2. Foam backer rod 23 is inserted into the gap and the remainder of
the void is filled with non-shrink grout 24.
The underside of the panel slab 2 is attached to the top of the girder 16 by
30 welding the embedded weld plate 11 in the bottom of the slab 2 to the embed weld
plate 25 in the top of the girder 16. Once all of the floor panels 15 are in place and all
joints have been filled with grout 24 a lightweight topping of concrete 26 is often
poured over the floor slabs 2 to provide the final wear surface and level out any
variations in the slab elevations.

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



35attached to the beam 17. 14 5 FLOOR ASSEMBLY FI Gs. 16 through 20
show a floor assenbly and various details of the floor assenbly. The

gi rders MsOoabitydses4f7l oor systemare installed first. A giPcaars208/05451 i fted
by a crane attached to the lifting | oops 10 which were wel ded to the girder
beam 17 and 10 enbedded in concrete. Grders 16 are attached to standard
steel colums through bolted connection t the ends of the girders, using
hol es 17c. Wl ded connections can be specCified by the engineer of record if

it is deened n ssar . e th ir S in i tion e
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vertical wedniredused twigh pefeence darthe cpacrets perHan wlongenseallyp gfteprhighe thehear
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bolts. The bolted connection 20transfers all of the gravity forces acting
on the aneﬁnfémﬂﬁFdﬂFngﬂﬁF@@P3%ﬁﬁ 17. Fl oor panels 15 are

connected to each\OfiliefatbdiPHER 14N (RIBeMdadseif 208 chRlepd 1Rt hfAfal SEAP

edges. Lateral forces are transferred through these connections at the slab
edge. As shovirsupporFin@mbkés 285,fd sdcosd dabrabagt Sf2suppors nfidnltpdre 320,sandemfde i s

wel ded to the u rside t | acent wel d plat to,bri dge .t he | d
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engi neer of &RCANGANsigPRrihOhB&E 215200ScafeRe b irktldad chiple®ad EeScohdretts €
typically placed with a small gap between the edges of the concrete slab 2.

Foam bacRer nosdem3l0 and;assepndeend qpupled fie thydigsaplata 328 . ridwediapiplatect2Stdealdy oi d
is filled wi - shrj 4, ' f | i
ttached t o ARat by SR ohRihe See HUGOHRAG Bl BorbRENBRRC TR KER 45,1 2

attached to e pl at e

11 in the baiftigeradkuppeer sk@abed 216 dahéndudes pehldy pifatigpotts, burhtResuppitof the
girder 16. Once all of the floor panels 15 are int%Iace and all joints have

been filled A2 Yibibat exdend frogrharangrete pHpR AL’ Brthe baeRiate 225 i s of ten
B L e i e
al t er nat2ove seppath 239A-23TH areqonsiposéd @ pamahoPl@ne as shown more clearly in FIG.
24C. For example, FIG. 24C illustrates at least a portion of the first set of lateral
support members 215 being aligned in at least one common plane with support 230G
shown and supports 230A-230F positioned behind support 230G and thus hidden
from view in FIG. 24C. Further, the supports 230A-230H can be secured to the base
25  plate 225 in any suitable manner at any number of desired locations. In at least one
example, the supports 230A-230H are secured to the base plate 225 in such a manner
that junctions between the supports 230A-230H and the base plate 225 lie in a line.
As also shown in FIG. 24A, the second set of lateral support members 220 can
include a plurality of supports, such as supports 235A-235H. In the illustrated
30 example, the supports 235A-235H can be oriented and positioned such that the
supports 230A-230H lie in a common plane that is different than the common plane
with respect to supports 230A-230H, as shown more clearly in FIG. 24C. For
example, FIG. 24C illustrates at least a portion of the second set of lateral support
members 220 being aligned in at least one plane with support 235G shown and

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



In particular, FIG 24A is a bottomplan view of the conposite panel 200.
The 15 5conposite panel 200 can include a frame assenbly 205 that is
coupl ed twoand/sg@aports a concrete portion 210. The conPCgorsatom4sf t he
frame assenbly 205 will first be introduced with reference to the concrete
portion 210 generally, after which the configuration of the concrete
portion 210 will be discussed in nore detail. Thereafter, the structural

rel ati onshi ps between the frame assenbly 205 and the concrete portion 10210

will be q' S(ﬁ?/}sgggl rin lus?r%t% exa lI %he sup %Sr/ffl&?ghlh% 1§n§%ge4ma55he

frame assenbl inc es a eraP of Support

second | at ercgtlentedtat @i alsg,l@apﬂhb pmeﬁxemlcli&ﬁ @fscmaAb;a:ﬁm pé ate 225 that is
of fset fromthe cgoncrete portion 210. Each of the first and . second sets of
| ateral support r%%pgom%%&%%w Ravecugeds torthe basecplete dP dyany syitpble
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230A- 230H are positioned in a comon plane as shown nmore clearly in
24C. For exa@¥pHeandAh&juR4iOns bétusen dteclasatpldteddd and rdtﬂmpparts)ﬂ3QAcré30Hraélt set

of lateral support nenber 215 al.ign |.east one ane
o o DB ol a5 Dee bl S T Sal oo RSt AR Bort
230G and thq%nthQQ@hgﬁggkapgmmm@ FIG 24C. Further, the supports 230A-230H

can be secured to the base 25 plate 225 in any SU|tabIe manner at an
number of desi r ednlaggdiionoize on Mok off the Supreis Qéﬁén%Oéﬂ of the fysipiss of ktera

230A- 230H are n punctions
between ¢ ho SERIo At ss0Al 5ol BEaRefaf sEEALY dh5n{ RARREn HHithe b

As al so showlate 1226l £s. oAy niohe of @0 Behbpoat BEALZEET al tisupeond seobRItGal220
can include a plurality of supports such as sugiorts 235A-235H. I n the

i || ustrated SUBPPTEXREHHICES 2 Uppilas, o35 IHFIGS. BéAopyRaRTiE 238 Adand
posi tioned sugh & %}fﬂ% s%&ﬁeé f?l%rbta§e @%{%&2%3&9'5' c%}n?ndn“lo@atfo%fsmég%%hg%pg;

di fferent than the conmon ane W respect to support
shown moe A308Br 2§0C nZHKianﬁmSCan dxabplsecuréd @ tli2Alase |p|laﬂ$12123.taeanﬁtheﬂ east

2, POLLLON OO A SRERT S pety LA S URRTL TRTDEL £26, being gl ned I
positioned hehi piesmBRRkL: A3ffer 8fdmbh qecahbﬂ%ﬁﬁpérfsoﬁloﬂ W M35, and 235G
can be secured to the base plate 225 at yet another common location, and supports
230H and 235H can also be secured to the base plate 225 at still another common
25 location,

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

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

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



16 5FIG 24C In the illustrated exanple, the supports 235A-235H lie in a
plane that is oriented at an angle to the plane in which supports 230A-230H
lie. WO Tha/swaports 235A- 235H can be secured to thePobagasS2@vacasL25 in
any suitable manner at any nunber of desired |locations. In at |east one
exanpl e, the supports 235A-235H are secured to the base plate 225 in such a
manner that junctions of the 10 supportgs, 235A- 235H and the base plate 225
lie in aline on the base plate 225. In at |east one exanple, the junctions
bet ween t.he base pl a 225 and t he rts. 2 - 235H-and the juynctions
potween che base ‘STt Erg 52 ofhgnbEEE 8IS SaaRD 35 FE o e ke Simon
pl ane on t hdateas eupodt @e@dB&s 215, 300 danlie RpEeded dHeadntlead p@tib€L10 so as to
configurations are al sg possible. 15In additjon, one or nore of the
supports 2308ve3obstitiaflyesimilas distaeesopetivgen fist ends pofr adisseibevrpstss Eein be

j oi ned at S%Q%gﬂe? %@&é%ﬁ@é@%ﬁaﬂeﬁﬁﬁaﬁc%%eP\Qeetnqﬁe Bf&%nﬁ"of‘% pofi 23R ARE or

nore of the suppo e second set of lateral "support nenbers
215. I n par ttheGirsarend af sspymwn 23 $A I Ghstadddl]y saippos tie ds@dceamdwadbthedast be

dtoth I 225 at I tion. Simlarly, t 20
3308, 2300, D5B.Varet 298¢ ihe s B Sewapeh 2000 nB'Bel s b SBRE ot
anot her - commpall RC Al ABanLPANES RS3AR: 2RA0G sippeR 23 arBHe T3 Glaser be

secured to the base plate 225 at yet another cormmon |ocation, supports
230F, 230G, seBp¥f 23%id, RB6IEcembe lsebgantale dha samedistansebgivacre i Ay saendyef

anot her common | jon, .and suppoerts H.and, 235H, can _al so b ecured to
the base ol arErorDEl T8 s TR RE R s 2B bEaprion th anorh cboStHh

FIG 24A, thRe aRihtdbdtakbdihe FnE en |oﬁ§1h21g)@rt%3|03rﬁnﬂtth@ﬁrs93ncf off tipp&i d3eeeonds
sets of |ateral support nenbers 215, 0 can_ cause the frane assenbly 205

to formld plsubspntially srualitodhedisignembetiveerchsdirat dpdrseprit 23T ambtheditainpl e,
a group or ftr can be formed that include a truss forned by
supports 23%88(.)?] unggg%%%go and the concrete portion 210, another truss by

supports 230C, 235G aisél slidven BORIKT. eue | peior8232A0 23 y&cad BReh® tovdrd Sise &Rl ween
supports 235C, 235B and the concrete 5Dorti on 210, and still yet another
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W th suppor teen23EBpadbe 219 fod not thasBrsivehd @i sgpoitn2&FA  oand andthen gotlertt he
conposite panel 200 rel ative ta epd edges 240, 245 of the canc e portion
210. 17 5Acegpm%@ntpift%§%* S RBHHOHECBroT R Pty msref%orflwéfé i econd
sets of the first end of support 235A. Similarly, another girder connection plate 248 is

provided which can be secured to concrete portion 210 and to the first end of support
230H, and yet another girder connection plate 249 is provided which can be secured
25  to concrete portion 210 and to the first end of support 235H.

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

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

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

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

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



| at eral support nmenbers 215, 220 can be secured to the concrete portion 210
so as to have substantially simlar distances between first ends of

adj acent wopparass447For exanpl e, in one enbodi nent, the @#CItse@e/obasween the
first end of support 230A and the first end of support 235A is
substantially equal to the distance between the first 10 end of support
230A and the first end of support 230B, l\@/ni ch can be substantially equal to
t he di stance between the first end of support 235A and the first end of
support 235B, L.ch ¢ be bstanti.al | he sa ISt an between.t he
first en ofabgl\é\{gﬁlgirﬁt mgg%fBa%d?\% Cf% ‘r&tgr W&%tgfeéne e é%ﬁ"&gor‘%r ’é‘%@"ﬁ anéina Oél(t) Forth.
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support 235A. Simlarly, another girder connection plate 248 is provided
whi ch can beAseulingy, the bewmatet285 par bé oonfizufedaasdiesived toeprbiids b beseifonthe
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235H. ddait@hall @ppértone exanpl e, the supports 230A-230H, 235A-235H, can

be formed of a high-strength material, such as steel. For exanple, the
suppor t sl5230A- 236&9 . 24BallpgBies & aiespeectignatpdew b the epmpasits peag! 29Rgpken
menber s and/ heav b S es. e gl r ect |
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In at | east one exanple, the base plate 225 can be a steel plate wth a
t hi ckness of219etdeerplabain sespad prtte tapbasedue 257 8 ipthepspaplesshipyvadn FlGs

shown in FI G244y eﬁdﬁglffasﬁ@ 2BbAL Qsoﬁéa&@gglgog;@pgﬁgdcgg&%& %gggn big (Daxe

plate 225 is rélative narrower at end and wi der
near a c®nt rtake platd 22/ A2&Cdag td lvee babedipleat, eend 25ppdro25@X @aapbe positienddase

pl ate 225 can have end w dths of between about fjive inches and 5about
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steel, near the center of the conposite panel 200 thereby increasing the
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25  share a common plane, as partially illustrated in FIG. 24B.

As shown in the illustrated embodiment, a girder connection plate 251 is
provided which can be secured to end support 250A, and another girder connection
plate 252 is provided which can be secured to a similar end support 250B positioned
on the opposing end of the composite panel 200. In the illustrated example, the girder

30  connection plate 251 is positioned beneath the end edge 240 of the concrete portion
while girder connection 252 is positioned beneath the opposing end edge 245 of the
concrete portion 210. Such configuration can allow the girder connection plates 251,
252 to thereby support opposing ends of the concrete portion 210. Referring again
briefly to FIG. 24A, girder connection plates 247-249 can be secured to concrete

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

positioned beneath the corresponding end edges 240, 245.



10 material. In other exanples, the base plate 225 can have a const ant
width or can have a relatively narrower central portion 225C than at end
portions BO3M1/@2EB. Accordi ngly, the base plate 225 camrChaSeamfbgar ed as
desired to provide a base for the supports 230A-230H, 235A-235H. The base
pl ate 225 can al so provide a base for additional supports. 15FIG 24B
illustrates a cross sectional view of thle) conposite panel 200 taken al ong
section 24B-24B of FIG 24A. As shown in FIG 24B, the frane assenbly 205
al so incl.udes en or 2 , .250B ¢ | ed at first en t he
concret e port i on o8B e Rer RS e PshariinE R D s 1

t he exanpl e whion dfnsuppdet n2diberd DO, anch ship Pdfatent ZoPport2EbBshadna et from
the concrete portion 210 to the 20 base plate 225. According to one

embodi ment , M#Y- sEgperampie e cAHB plusHates tsuBPRIE MeaIbsts vB beingLoangstet © 225
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252 is positioned beneath the opposing end edge 245 of the concrete portion
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pl ates 247-249 are positioned beneath the correspondi ng end edges 240, 245.
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angle fromthe base plate 225 such that support 230A and support 235A share
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pl ane with support 235B as a result of a substantially simlar angle
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In the illustrated example, the first lateral portion 270A defines a channel 275
30  that is adapted to facilitate connection a first composite panel to a second composite
panel. The channel 275 is formed by a ledge 277 that is recessed below a plane
defined by the top surface 267. A shoulder 280 forms a transition between the ledge
277 and the top surface 267. In the example illustrated in FIG. 24C, the channel can

include one or more bolts 282 that extend upwardly from the ledge 277, and are

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



20 pl ane, supports 230G 235G can share a common pl ane, and supports

230H, 235H and end support 250B can share a common pl ane, each resulting
froma siwDlari/@&mglre bet ween correspondi ng supports andPChasbasmeqabnt e 225.
FIG 24C is a cross sectional view of the conposite panel 200 taken al ong
section 24C-24C of FIG 24A and illustrates the structure of the concrete
portion 210 25 in nore detail. As illusjrated in FIG 24C, the concrete
portion 210 generally includes a slab portion 260, a first beam portion
265A, and a seco e rtion 5B Th |.a rti 0 shown_ i;ncl udes a
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in FIG 24Csectdil bearst pdrtiam B ican S6&QA ddttitub@alecomt: hearteqok t 4f0rhe265B

ext end downwar dl y. and a%v\(%g fromthe slab portion 260. In particular, 15
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center of the first beam portion 265 nd enter of the secon am
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beam portion 265A and the second beam portion 2858 is approximately five

feet. The fiwidth aefhbetweeralbubdaun ipohesi and sabRaEAght2iBERscad hbaightaofilietivéenof

bet ween about four .i nches,and about. ei ght, i nches and hei ght of ween
obout o w P HbRECH e g ABRy o infied ™ RPN S Mool badopfii
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rest of the concrete portion 210, including the slab portion 260. The
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nay one example, the frame assembly 205 is coupled to the concrete portion 210 by way

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

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

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

to the first beam portion 265A and supports 235A-235H can couple to the second



30 of the first and second beam portions 265A, 265B, as will be descri bed
in nore detail below Referring again to FIG 24A the first set of |ateral
support meokzeri®s2u3 i s coupled to the concrete portion 2PCO/USgosAy446f t he
first beam portion 265A and the second set of l|ateral support menbers 220
is coupled to the concrete portion 210 by 35 way of the second beam portion
265B. In particular, supports 230A-230H an couple to the first beam
portion 265A and supports 235A-235H can couple to the second 21 5beam
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facilitate, anong other things, formation of the concrete portion 210 as

wel | as prowipdeecated, seppatsi 2iP,224yeam bo nutainfpehtes offsed tanel piate 288 Ufoen wshabant ed

transfer of heat. ne dinment, the layer of material 295 is a foam
i nsul ati on fRSFHRY %Aoogarﬁqs%gﬁggfain% form 295 was onitted fromFIG 24A to

focus on the confAgwaid partiehlatifien FMeRe2aS QI 205 corhposive! Jan81E200 can
appreciated that the foam 20 insulation form 295 can be an integral part

of the cdnpodictiaclganellayzoof materiabBi to fepiditate nercag ethrsithingh formpitiohewtha n
Fl G 247 {e” i é}%étas Wi a%xp%%hg’antiﬁ&lit%%”? L syl ablen sz)l%({rllr%ﬁér can
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have a shapeco{lﬁreel € negative or i1nver concrete portiron 210,

i ncl udi ng anydwesinhvadtedardnsfef of heats Iabnpembbdimedt Ahagtost mbrrihi 20t isand
second beamfport-i ons, 265A, 265B., Such a 25 configuration_can al so provide
a layer of fiPeBinsuasiondeinynFean insylakor &IALZSnuas Ried dtom E1G 2y idecus he

oo o NSRRI Ut 00 MU aneg s
f or m 29%0cannfuatpmdeimeds sepae ahehtggat paaot e aqu«bsidubémgzom&lat aburatheon of
the sl ab porctoingrrgtezp%%ignngl(}Sm%vjnihrllgEG.a?PA.second beam portions 265A, 265B. One
In at least one example, the foam insulation form 295 can have a shape that is
the negative or inverse of the concrete portion 210, including any desired part of the
slab portion 260 and/or the first and second beam portions 265A, 265B. Such a
25  configuration can also provide a layer of floor insulation for both sound and
temperature. Further, the foam insulation form 295 can also be used to house and
otherwise preinstall a radiant floor heating and cooling system as desired. The foam
insulation form 295 can be provided separately or can be used during the formation of
the slab portion 260 and the first and second beam portions 265A, 265B.  One
30 exemplary method of forming the composite panel 200 will now be discussed in more
detail. Though various steps will be described in an exemplary order, it will be
appreciated that the steps described below can be performed in a different order and
some steps can be omitted entirely as appropriate or desired. Further, steps can be
combined and/or split as desired.

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

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



30 exenplary nethod of form ng the conposite panel 200 will now be

di scussed in nore detail. Though various steps will be described in an
exenpl ar ywondawoso44r wi I | be appreciated that the steps @#esarsedmeaedasi ow can
be perforned in a different order and sone steps can be omtted entirely as
appropriate or desired. Further, steps can be conbined and/or split as

desired. 35Referring collectively to FIGS. 24A-24C, formng the conposite
panel 200 can include securing the second ends of supports 215,220 and end
supports 2 2 n con rtion
210 and secuzzrsl%ég%£6 fl%1i%res g?se fgnglg tsc%getgﬁnhog Y %Pdc i Fn %l

250A, 250B tq‘lrtsmald@czﬁcmpp@tspmstIMa@l&ld Spppas 2S0R250B20 ta@domaewﬁmrts
250A, 250B can be secured to base plate 225 pi vari Qus securing nethods,

such as wel dilfg D#Prerp dliyRZhand adistPenity 2 X04st Wkerandigsrcuied tp hase alatrotl>
coupling (i bgo ag%hé Aec it %%d&t’sﬁgﬁ?& ével%h% &%Hroﬂgﬂ ﬁog%@ggg%&%er%tﬁ%@%

are secured ase p oam I nsul at1 I's then
positioned rethedatdsecduplihh@ estiplport s 230A- 230H, 235A-235H, 250A, 250B. The

f | at f 295 b ted t abl
i nt i At he. { oarFTSUPBRT o G808 aeo e BeaPRer Bt Er-8FFLIRDeek PBIR at i on
relati ve 10 e RapgmPhaliRiaPBrATS S RNSPRMARIF2EIH: Z3ds 15285H

250A- 250B. hereafter, reinforcenents such as nel son s '
rei nf orci ng 2r3QHaIQ38A 295Hal250161é§@B1 bgw fabovieswatidn foehelSdnce heOSUIF'pgSed B 7)

and any ot her rel forcenen and/ or i nternedi at.e su S ositioned
oo aon | ou vy e Eh® RE L BRI b EEPETSRBlGy 3987245 3t RARAFS, BSRn o
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ot her. n t S
S8 520, 250473500 S THECERS nd BP Rk ki bt col b ctlred R cBUPOREL S |
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25  position the first ends of supports 215,220,250A,250B in appropriate positions with
respect to each other.

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

30  the first end of a support to the concrete portion can include securing at least a portion
of the first end of the support to a reinforcement member, such as rebar or a metal
plate or some other type of fixture designed to be enclosed within the beam. In this
manner, the support is coupled or otherwise connected to the beam and ultimately to
the concrete portion. The bolts 282 can also be positioned and/or secured to the

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



35reinforcenents as desired, or can be sinply anchored in the concrete. 23
5Thereafter, the first and second beam portions 265A, 265B and at |east a
porti on oVothe/eshbah portion 260 can be fornmed by pouri ng@Ctarsesogesssnt o t he
foaminsulation form 295. Thereafter, the concrete can be cured and the
conposite panel 200 can be ready for assenbly with other conposite panels
200 to forma precast structural floor stem 300 (FIGS. 25A-25B), as wll

be described in nore detail 1()bel ow. Accordi ngly, a conposite panel
200 can he fornmed.th | nel s . fjrst d.second b p , on A, .265B
Chat “are i cker Tiraarnstny el SopfdtanEREba BBTM 26 0200 408y

and second heagidrpof theoslab pobRn 265 Bars bpdorhed Be ppudhg Rofdre@Nn#Hthel foaino
areas and can al|low for_better support both between the beam portions 15
2654, 265B dRwlaiontfeem 234t i Thereafter. the eoncrete sk he suredrmdghe spmpesit€antlead t o

a stiffer Tlopr.wid Feag)‘?(#&cil%&gf)l&ewﬁﬂ%% & %9?&58%% 4606 kd %cfrﬂl iag)r&tag'te.r
desi gns, such as sone described hereln previ usﬁy. ccordingly, conposite
panel s 200 camctneal ffororesgstemasold (EIGEd € 5a -2 5BYres agidlebd dyscAbed amanae cletudlr et e

portion 210. The conposite panels 200 can then be used to forma pre-cast

structurdl fhelyy system as w |l now be discussed 20in nore detail
FIGS. 25A and 25Bydcbldsdyah &otpdbiee datel 100UGUBA korkde@Othats HRIERY 30Q. addn
particular, FIG 25A 1lTustrates a top view of a precast structural floor

syst em 300 whidng Fda@ p@BiBng Rbust 2@iRshah ace duekes dloan otherl pariseof e doherete
pre-cast structur fl.oor system taken al on ti 25B- 25B of . Fl 25A.
o dor to S 11e HRaTeCdR SEMERaRariSs o008y ST a06 shinetirs 16
are placed alo0aRRMRPifed] PO Al For BART SUSILrEBGRBvéch HBDORmI forfibls  25A
in which girders 16 simlar to those described above with reference to FIG

16 have BeerrOProdbtfeand pn thy eantilpyenpPuitharatieh atdeatigwrtienr cajl leaéto a stiffer
el R N Tt e e T PR SR R

panel s 200 can inc eg connecton

in FIGS. 24Aleadttbed IRrezd Byevidialy. anecdpdiaillyl onaposieaatlh 200dae 8 &srnzedithat?245.
The girder connection plates 247-249, 251-252 are secured to the rest of
the frame adednés §ffeme@ssepubly 205 aad,a gorcraig peeion Hid: Ha unosite panghe200

assenmbly 208, Fh& b 238N b PGP ELast BEuLEAP LS 9lehifSs thRthowosd dsQishar wi se
edges 6, %45 @ t% 38{ 1%. y d

act on the en e concrete portion irecting the
tensi |l e Joor aesndrederetlal | i ¢ portions of the conposite panel, the conposite

sspanel 200 can s b PLATSLALISELLY, Oh e SLELET 228 500 1
over | appi nglp4rticular, FIG. 25A illustrates a top view of a precast structural floor system 300
while FIG. 25B illustrates a cross sectional view of the pre-cast structural floor system

taken along section 25B-25B of FIG. 25A. In order to form the pre-cast structural

25 floor system 300, girders 16 are placed at appropriate positions. One such example is

shown in FIG. 25A in which girders 16 similar to those described above with

reference to FIG. 16 have been provided. It will be appreciated that other girder

configurations can also be used. As previously discussed, the composite panels 200

can include girder connection plates 247-249, 251-252 (best seen in FIGS. 24A and

30  24B) that are positioned beneath end edges 240, 245. The girder connection plates

247-249, 251-252 are secured to the rest of the frame assembly (FIG. 24A) in such a

manner that allow the frame assembly 205 (FIG. 24A) to counter the tensile forces

that would otherwise act on the end edges 240, 245 of the concrete portion 210. By

directing the tensile forces to metallic portions of the composite panel, the composite

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



pl aced directly on the girders 16. Such a configuration can allow the
conposite panel 200 to be easily set onto the top of the girders 16. This
in turn cao2ailwmeior a crane to set the conposite panelPSTABRGOsLR] Y as
each conposite panel 200 can be positioned over the girders 16 and be

| ownered into place since the girder connection plates 247- 10 249, 251-252
w Il engage the girders 16 directly mhil%% the rest of the conposite panel
200 is positioned in the space between the girders 16. FIG 25B

illustrates cross, sect.ignal. view. rec tr | flo ystem 300
taken al o ng sect i‘%cr?%%%ga%’ﬁ “of WEII%%I(EQ%AP’,&% g‘ﬁ%eds % g&(ﬁz%% aﬁ%%\,'e(%%‘gﬁ%%f S
ot her conponsgided dixaalyabh e didderspiioe Cash afdoafigiragors yst £1m306 coMpbsiter@asi | y

assenbl ed. Each 15 of the haoles 290 (FIG 24A) .in the second | ateral
portion 2708004 bpeasilyset ato the tprebthgeindas 16 Thieindwimycas glavitoige Hang & 282
FIG 24C) t t 0, ! 110on 270A
(()f an adj ;cégﬁhémgg%%ﬁﬁfﬁﬁg%fd@a% agZZChAéOIﬁs@gg\%b?%tl &P%%Qégg&%éé%é@al
conposi t e paet theXfifecald frel pokbinterainat plaxd since thagtirdet bemestinnhplafea47-he

second | at er gl rijpon.270B of. one copposite papel 200 | 20 mated to the
first |afer aa%pgﬁ-?%%wzlg%ag? there ke ﬁlfecgaﬁ%a@i 41%%9@6 SOEPOsfePanc!

conposi te painglispd@ithiiedtn iHeaBaRSFRERNERE gﬁldérﬁ‘lény sui tabl e manner. As
illustrated in FIG 25B, the base plate 225 of each conposite panel 200 can

be of fset from a Ie&nkéB ilhisvfatesveoss setrontleviperafitionpi2dBt structywal floedystem t he
second lateral portion 270B | t f t he base t 25 .in the

or 1 zont al  ACPARRP Al SR B85 16" F 0T AT sB8Riin B G ER Buiets ¢
conposi te pajglpod&fls vhd Alldw thel predabefstirieclkem 300 bR rsLENAsdnaIed akadhor tion
270B when base plate 225 is gosml oned on a support surface. t he

As
conposi tié parehe holps 298U 1Gi g4A) e theatpcodt laserat pertioa 2IRB ¢aat kg adapgrsk ta on
270B of ] It ] i tact with i
5705 of one saRs et fohny MO neT SO b IR,

25B, a portidmhefirst eerilgdrtici2 2850f & ddgeentv@thpaksitdipanet D@ channel 275 (FI G
24C) in the first |ateral ,F?O”ion 270A such that the tab 285 rests on the
| edge 277 and t heAsHOUWNdBFI0ge R eysial qogugsitonanelsntican e PeHENXO®7 on

the tab 285..,., other \Mém‘[hﬁpﬁe%g&yﬁq %{ggaalggobrf?&?ﬁim(?%in& %oﬁﬁegte }t;a%gl 863 jonto

an adj acent conposite pane e easier for a e conposite
panel s 200 tmatbe td ele lfiyst Isteent qustdort 120 A arfpos adjeceparcempo@@Opanel R00at Theal | y
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As illustrated in FIG. 25B, the base plate 225 of each composite panel 200 can
be offset from a center C of the concrete portion 210. In particular, the second lateral
portion 270B is further from the base plate 225 in the horizontal direction than the

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

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

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

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

composite panel 200, it can be easier for all of the composite panels 200 to be level,

35  Dbecause the composite panels 200 will naturally want to tip onto the connection and

once connected will help balance each other out.



5FIG 26 illustrates an end view of a conposite panel 200" according to one
exanpl e that includes a concrete portion 210" having alternative

confi gur avoani1/dsm4rhe exanpl e shown in FIG 26, girder eommuseamwomspl at es
and end supports have been omtted to focus on the shape of the concrete
portion 210" though it will be appreciate that such conponents can be

i ncluded as part of the conposite panel 200'. 10 Accordingly, the
conposite panel 200" can be simlar to the conposite panel 200 descri bed

b h .ch 400 i formed | h | ab i 260’
TP xR cond HIEA A8 i AR A eV R et B obodie RO 00 Hhoditing REGES

provide a sm@%mtmmlbmid@@a%hmrpdrh@; bioskavandalsesand doaapuiast. i oms
265A' , 265B ich can reduce stress risers within the slab portion 260

by reduci ng thnaxgnpipshews in FIG 26 @iidar srjneeiomplaten aad o supPers drpobeane

fl oor panel | I SC IS l.ab ~a -fin senbl y
adapt ed to STEHS! FFLRIEH BB UE, B Re pE o B o IV RTBRRFRRTY X g
second set ahatsuplpesthponenidens be Wekrdet as pac bf Sieppopbsitepaelr20oas a first end
and an opposi ng second end, wherein eacp fi,rst end gf t he support nenpers
is coupl¥d t oget HEOKHBRIEAIER COBPAHNEF G 3901938 BeuyBbR: forkafrseBOsls pasel

coupl ed to thp GABGEE! foieAoceMBIaLIaR Ack] 406t SURRRS tn MRITRGH Rhtidihes 1 St
set of support nenbers shares a conmon plane with a first support nenber of
t he second detweh Suppod secradbEas podionhedbeAh 2438 f i $Siwh & vppfguratmentear  of

the first set af support nenbers shares.a comon pl ane wi.th ec ,
Suppor t - mentEPYISE & SHBOR O N BRECSREeR et SRR e DR R AA 15
enmbodi ment, \ahigRBRORULE dtleQOisePARRhinitBe Qh§?érﬁ%ﬁ@6@%§¥%ﬂ§di 'shaﬁlb YordegONCr et e
slab, and (ii) a frame coupled to and adapted to support the slab, wherein

the framé conpri séesording tmarherseodimante 2 camgogits) fleor pnelas isglosdd enmpisms
menbers each havin first. end and sSeca end, erein_ea f the first
ends of the HIHET b ot SUEEF e RERBREPRE % SiReadRE SR R M lalE "5
comon | ocatdsymt Habig SOrdHane seb@ideseang sag%kn afenithees, saeesifl caadsusport he
plurality of support nenbers is coupled to the concrete slab at distinct

| ocati ons orim¢mARerdigs @ Bisk e 4Rd @R PPPetNS ispepnd adpmiliergin eacholirst gpehef the
menbers to e e..af r or
each ot her. %ﬁp%}gb%%b%csclgf é?ﬂg‘?f‘}ée{éﬁr gﬂrﬂ)%%?%% , ealllaco()ftr%;l)‘gc;Ssllﬁ)ib gﬁflﬁ%@?égpgsgel IS
di scl osed campples itdtheIbacreentabe ivhesdiab firardpport mamberasarertitsy saddpiygort o
support the concrete slab, wherejn th@rf rame assenbly co %?l ses pl i’lﬁal ity
of support RFBRGS SEHEDHROmMRPT Hane SHGY &iiEst spaPeyE maibeqyt ths FECORS SHi e al ity

of support nBERGE Snitfer 08 hetdif thd BRPRGHPIrP nftintlef 38 LhO Akt At bRSyHRAC et e
sl ab and each other, wherein a first support nenber of the plurality of

support nenbeesbahahass a doimmyin planeronthpd aerendi subpat seoted of tippbrst setepber of
t he pl uralitc% of support menbers and wherein the first support nenber
shares a se HW%B‘ﬁ%ﬁrspl ane with a third support nenber of the plurality

of supposst menberggcovdifs & 4h dhSodimbst a COAPBIReAoRR Barled isHifd&¥e8RbmpRSAgt he
second comon pl ane.
(1) a concrete slab, and (ii) a frame coupled to and adapted to support the slab,
wherein the frame comprises: (a) a base plate, and (b) a plurality of support members
each having a first end and a second end, wherein each of the first ends of the
plurality of support members is coupled to the base plate at a common location on the
30  base plate and each of the second ends of the plurality of support members is coupled
to the concrete slab at distinct locations on the concrete slab thus causing the plurality
of support members to be angled with respect to at least one of the concrete slab or
each other.
According to an embodiment, a composite floor panel is disclosed comprising

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

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



The present invention may be enbodied in other specific forns w thout
departing fromits spirit or essential characteristics. The descri bed
enbodi mrenwe 2ari@sba7be considered in all respects only agciriuse@bnetssve and
not restrictive. The scope of the invention is, therefore, indicated by the
appended cl ai ns rather than by the 15foregoi ng description. Al changes
which come within the meaning and range pf equivalency of the clainms are to
be enbraced within their scope. What is Clained is: 27 51. A conposite
floor panel 0 i sinpga: se a ate
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plurality ofofsecesidrdt@tiab ahd sidhpakdrswh&ein £first Quppba rb@;ﬁleerwfaﬁeeplumﬁqr@ﬂ n the
first lateral supports lie in a first pl ane and the second | ateral supports
lie in a secyRPTpMgARersyHarasianfifsh gommea plyieanish arﬁscqqdesusg%wn&eas ﬂt@ach

10i nt er sect ﬂuﬁl’ilng/azftesu%&ft ‘?nﬁﬁ\%ré"@r?c{ Wh@rghpﬁlefﬁrrstssu ﬁﬁer%h?r%gﬁ%gccﬁ{

angle relative 't econ ane; nCr et e portion coup
and suppor t edniwyort plané iwist altatrérsabpcsummmttes cdntle tpherakitg cahshippattemarbers,

supports he conpos nel of claim1l, erein the first
plane anfl t H?éheiﬁgé'&f‘o%@t TaBn p s st ereat Tk v SRAM GNP o base pl ate.
3. The conposite 'lfﬂeoﬁfesé}ﬁnﬁ{/etﬁfonchﬁy nBelem‘BIB@i'ég'lﬁ 8lhel SFRAFOME RS wWithgud 1 T St
| at eral supports and the second |l ateral supports are secured to the base
plate at a alepating|foraits epirioor telsmnﬂgaiséalpb‘@tleucs The desdribetihentzompess tiee f | oor
panel of cl 6%0 Be con\sn'gereg in afl respects on y as i lustratlve ang not restrictive. The scope of
the invention is, therefore, indicated by the appended claims rather than by the
15  foregoing description. All changes which come within the meaning and range of

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

What is claimed is:



20supports and two of the second | ateral supports are secured to the base
pl ate at the common | ocati on. 5. The conposite floor panel of claim
1, wher eiwotha/soncrete portion includes a first end angcrlis2émassassenbl y
further conprises at | east one end support extending away fromthe base
plate toward the first end. 256. The congﬁsite fl oor panel of claimb5,
further conprising a girder connection plate secured to the end support.

7. The conposite floor panel of claim®6, wherein the girder connection
plate is positioned ony under. de o the first end of the concrete
portion. > SA coﬁpmgo¥%iﬁ1 8?1 ﬁgpnmngnpr|5|ng 30a frame assenbly

conprising a base, frampl ats@hbllyhafind artsatse pos tpguralg &f Alsdriadetdl Ysupporskecond
supports, each suEPort having a first en and an opposi ng second end, the

second end drCWatH e baserlpieuand 3 RIyrasty of sesendalateral stpnrrtssapsed tastheépseg
coupled 0 15 O88enieIR 0P OIRAP GRGLCAED, SoTRLLBLIS 350 LA, BT
portion and:ﬁpp@nwhmgnamayoﬁiphm&hwh&wﬁsﬂwsﬂmf@ﬁmeamdnhesshﬁh.penéemmL and

10  intersect the base plate and wherein the first plane is disposed at an angle relative to
the second plane; and

a concrete portion coupled to and supported by the first lateral supports and
the second lateral supports.

2. The composite floor panel of claim 1, wherein the first plane and the

15  second plane intersect at a common line on the base plate.

3. The composite floor panel of claim 1, wherein at least one of the first
lateral supports and the second lateral supports are secured to the base plate at a
common location on the base plate.

4. The composite floor panel of claim 3, wherein two of the first lateral

20  supports and two of the second lateral supports are secured to the base plate at the
common location.

5. The composite floor panel of claim 1, wherein the concrete portion
includes a first end and the frame assembly further comprises at least one end support
extending away from the base plate toward the first end.

25 6. The composite floor panel of claim 5, further comprising a girder
connection plate secured to the end support.

7. The composite floor panel of claim 6, wherein the girder connection
plate is positioned on an underside of the first end of the concrete portion.

8. A composite floor panel, comprising:

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

a concrete portion comprising

35 a slab portion having a first surface,



a second beam portion coupled to the slab portion and extendi ng away from
the first surface of the slab portion, wherein the first beamportion is
spaced apaotofwosm4rhe second beam portion, wherein the Prrais2@amssdsf t he
10 plurality of first supports are coupled to the first beam portion and
the first ends of the plurality of secong supports are coupled to the
second beam portion. 9. The conposite floor panel of claimS8,
wherein the slab portion includes a first lateral portion and a second

| at er al ortion, whereij he first | atera rtiqn .5 ingludes. a | edge and
Shoul der Paet | gt ek Beorh othor PABIEL hp s mortn oB8 efFRind 00T

first surface of fidietisd falst pefaté eNthaREb\woatd ind he second | ateral portion
i ncludes a tab having a shape coaninentar% to the | edge and shoul der of
the first |ateral portd¥gond beam porfign cqpled knihe slab@ortiiandpairnding aveayaj m 8,

wherein the slab pap th OB NGLHACSE 10518 bbiikh WHERIR hP Al bRInGRish fecond
e ge of “the t u

| ateral portion, rern an e econd lateral portion’s rther
fromthe base w tdpadedsgecit fibm ehehscozbbtah ghrtiect whkreinhthe fanst endpeodthet he

first lateral portiopn is . fromthe base with respect to the, horizontal
directi o when t HBHYeOS érsbagl?mﬂarﬁéa CBH*PI%‘P gmﬁﬁ it begm gosion and e gt The

conposi te f10or papelorahe GidhyBof WRHE! fpBoRObld O8Md thenssan@5Rant i on

bet ween the first beam portion’and the second beam portion forns an arch.
12. The conposit edi@or panel of claim8, wherein the first supports lie in

a first plane and, the second supports i n second,pl ane, the second
ol ane bel ng or i ented atteet gt olowdehed claimd STefe LR el portion ndltdekys.
The conposi t£fifst ¥eraPdBRIon0dndCh 3bdbnd ateyd §otidh, iR rdih tBS ﬁwtamraarlp@rﬁdhe

30second plane intersect in a |line approximate the base. 4. The

conposi tié f liadrdgsanledgedndeshapiden definjges elianngl thatals secesnse fipan # plane dplandd; r st
supports and, af, heast ANOLNET JRELE 8 HBSBASONR SURROLIS SURRNARLLAL ¥
a tab having a shape complimentary to the ledge and shoulder of the first lateral
portion.

10.  The composite floor panel of claim 8, wherein the slab portion includes

20  a first lateral portion and a second lateral portion, wherein an edge of the second
lateral portion is further from the base with respect to a horizontal direction than an
edge of the first lateral portion is from the base with respect to the horizontal direction
when the base is positioned on a support surface.

11.  The composite floor panel of claim 8, wherein a portion of the slab

25  portion between the first beam portion and the second beam portion forms an arch.

12.  The composite floor panel of claim 8, wherein the first supports lie in a
first plane and the second supports lie in a second plane, the second plane being
oriented at an angle relative to the first plane.

13.  The composite floor panel of claim 12, wherein the first plane and the

30 second plane intersect in a line approximate the base.

14. The composite floor panel of claim 13, wherein at least one pair of the
first supports and at least another pair of the second supports substantially intersect at
a common location on the base.

15. A method of forming a composite panel, comprising:

35 securing a plurality of supports to a base plate;

positioning a form with respect to the supports; and



15. A method of form ng a conposite panel, conprising: 35securing a
plurality of supports to a base plate; positioning a formwth respect to
t he suppowO=2p11203644729 5Spouri ng concrete into the form t eciramseomocascr et e
portion having slab portion with a length and a width, a first beam
portion, and a second beam portion spaced apart from each other relative to
the wdth of the slab portion, wherein each of the first beam portion and
t he second beam portion extend along at |east a portion of the length of
the slab portion and a t surf ace of 1t pRorti 0

et hod of o af m 1o ppertsrHedTedpt Aot sBR s e AL LB BB g e
securing theyishippedts add aaRidégl frst Bedh§obase apdl at &cond beam ﬁlonTﬁp@cddEt hod
of claim 15, wherein positioning the formwth respect to tﬁe paorts

i ncl udes pogiPRitdFImGaeh PHSHTSIHEG tatthe Wifiroh the kb rm@btwlﬂeéelpweclwﬁﬁ@rts

d wh t t
and wher el GANRGGANTLAY o ALshd {5 AL TELHASR, BN, GARGH EFBd 1
conpri si ng deiigtihhgf thealabgroctie@t andeanchyitven eitep aifrfaee of the stabmporteine i s cured t he

foaminsulation formi ernane?é}y affixed.to the concrete portion,

19. The et hod of!l ai The1BethGh &f &dims ke nYIeRGN SHRITIBEFBPFTS oohe dassBlates t o

comprises securing the supports at an angle to the base plate.

17. The method of claim 15, wherein positioning the form with respect to
the supports includes positioning a foam insulation form with respect to the supports
and wherein pouring concrete into the form includes pouring concrete into the foam

15  insulation form.

18. The method of claim 17, further comprising curing the concrete and
wherein after the concrete is cured the foam insulation form is permanently affixed to
the concrete portion.

19. The method of claim 15, wherein securing the plurality of supports to

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

25 20. A precast structural floor system, comprising:

a plurality of girders; and

a plurality of composite floor panels, each including a concrete portion and a
frame assembly, wherein the concrete portion includes a concrete slab having a length
and a width, a first beam portion and a second beam portion extending from a top

30  surface of the concrete slab, the first beam portion and the second beam portion being
spaced apart from each other relative to the width of the concrete slab and each
extending along at least a portion of the length of the concrete slab, and wherein the
frame assembly includes a base plate and at least one support assembly including first
supports extending between the first beam portion and the base plate and second

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



20 the base plate includes securing a plurality of first lateral supports
secured to the base plate to lie in a first plane and securing a plurality
of secondwbabawvmbs4gupports to the base plate, to |ie i npaTascandsfasane,
wherein the first plane and the second plane intersect at a common |ine on
the base plate and wherein the first plape is disposed at an angle relative
to the second plane. 2520. A precast structural floor system conprising: a
plurality of girders; and a plurality of conposite floor panels, each
including a concrgte rtiaon and frane assenb . rei.n the concrete
portion igncl udes 221' coﬁ@lreel?rgcaéfg%uﬁ%r\e}lf ﬁﬁorasxsger%to h%gh"‘@;o, vvhﬁf%l} a%t?efalgtr L peam
portion and canfpesientosganeiiatiudenatasdsensé pgddrrofhetibplatdCecattdftace 1kt t he
concrete slab, the first beam portion and the second beam porti on bei ng
spaced apar tOPernthedER BiRews ogtha psrend Guppstswilipt irdsr qoRaectiBRAYE Pedizab and
each extending:; eqsit (o C r sl ab,
and wherein %lg% ‘?d;rgf%lgg]sdél e"rqf@l eyd%f3 %glt%édgihcggt%g@g’ %F%tgjg&aﬁ%mg‘?%neégt% b%?]n
support assewhfiyureticd sighipog ohe bEtheompositestl@x tpemds rgbdet dieanlytdneonkiof siie beam
portion and the base plate and second 35supports extendi ng between the
second bdam t% on and the base plate. 30 521.The precast structura

fioor system of chal MR paliel Ghitufthl ARRSIsOADICLHRCR) WheldiPOIchRMABlete

i ncl udes at | east one girder connection plfate secured to at |east one of
the first suygbontlsdera fitse laseelonigesupgmond ftertlhalggi thd éop sufane defimas agllatee

bei ng positioned bel n d edge of the cpncrete. sl t he girder
connect i on. FPACBENALE BTG E0a B-LtPpor CaBRG G HEEBBaIS B Gor
panel s to beackst tikH plass Ui BNteQbp tshEadOfd Bh8rs8eond lateral edde fIMie PEACast
structural floor system of claim 20, wherein each concrete slab includes a
first | alder dlavieggeshape ewapligentary é¢ Hie fasigateral kdge op surface defines a pl ane
and wherein the fi{st,faleral §d%ﬁHQQﬁ%Ude§ a6 nQ§I-define theﬁe'n t hat

is recessed bel ow't he peéﬁgmgé el by {ﬁ%;?%p surtace and 1 émggbs

| at er al edgés fiathes fidnt e bhSd pMtawitA ré&pagiao ogpizbARNdi@écioh @hdthen éddesdf a
| at er al edge, 23. .The precast structural floor system of 22, wherein
a second | atféptdptegyd gartiog is fipmrBe basegate nathyaspeciyp dhehegizontat disessiop. t o a
hori zontal direction than an edge of a first lateral portion is fromthe
base plate with respect to the horizontal direction. 20

20



