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1. A deck panel for reinforced concrete slabs,

comprising:

2 deck plate; and

a plurality of deck girders regularly welded to the top
surface of said deck plate, eceach of said deck girders
comprising:

upper and lower steel bars;

a single lattice member welded to said upper and
lower steel bars, thus being integrated with the two steel
bars into a single structure, said lattice member having a
z2igzag configuration with both a plurality of hotding rib
parts and a plurality of horizontal (oot parts and beilng
positioned relative to the upper and lower steel bars in a way
such that the holding rib parts, individually having a
horizontal foot part, are alternately positioned on opposite
sides of the upper and lower steel bars; and

a vertical fixing steel bar welded to each end of
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the deck girder with both the top end of the fixing steel bal
being welded to the upper steel bar and the middle portion of

the fixing steel bar being welded to the lower steel bar
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DECK PANEL FOR REINFORCED CONCRETE SLARS

BACKGROUND OF THE INVEKRTION

Field of the Invention

Jhe present invention relates, rn eneral, to a doeck
panel for reinforced concracte slabs and, more pertilc ilarly, Lo
a deck panel formed by welding a plurality of deck girders
onto & deck plate prior to being Jaid on 11on Leams or
reinforced concrete beams, thus accomplishing both a concrete
slab forming work and a surface finishing work at the same

time while conserving the matcerial of the slab structure and

increising Lthe welding strength of the deck parnel

Description of the Prior Art

As well known to those skilled i1n the art, a reinforced
concrete structure is formed using both concrete as  a
compression member and a plurality of Ltee] bars as tensaion
members, thus having a complex constructi:on. In order to form
such a reinforced concrete structure, a plurality of cast
panels are arranged on a support surface with a desirable gap
being defined between the cast panels. Thercafter, a
plurality of steel bars arc appropriately arrayed i1nside the

gap. After arraving the steel bars inside the gap between the

panels, concrete is poured into the gap and i1s hardened for a
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time so that the concrete 1s 1ntegrated with the steel bare
into a singlce reinforced cencrete structure. Aftter the
reinforced concrete structure 18 compietely hardened, the cast
pancls are removed {from the structure one by one, thus
providing a desired reinforced concrete structure . “uch A
reinforced concrete structure 1s typically and preferabiy urod
as a building structure.

The typical process of forming such a reinforced concrete
structure must include several steps of arraying the cast
panels, such as wood panels, on a support surface and arraying
a plurality of steel bars inside the gap between the paneis.
The process also i1ncludes a panel separation step of removina
the cast panels from a reinforced concrete struciture ifter the
structure 1is completcly hardened. That is, the proces;s of
forming a reinforced concrete structuire using the cast panrcels
includes a plurality of sieps so that the process 1s time
consuming.

Typically, the cast panels strongly adhere t¢e the
surfaces of the reinforced concrete structure and so 1t 1s
very difficult to remove the panels {rom the structurec. In
addition, the cast panels cause unceven surfaces to remalin on
the reinforced concrete structure, thus causing the structure
to be subjected to an additional surface finishing work. Tho
cast panels are typically formed of a low strength material

such as wood so that the panels may be unexpectedly damaged o1
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broken when they are forcibly removed from a reimnforced
concrote structure. Such damaged panels cannot be r1epeatedly
used so that they force the owner to purchase new ones at
excessive costs and gencrate a large amount of waste pancels.

In an effort to overcome such o problem eoxperienced an
the process of torming a reinforced cohcrctle St1uUctule UsIing
the cast panels, & panel~free process, using a finishing
member being integrated with concrete into a reinforced
concrete structure, 1is proposed.

A deck plate process, which uses a corrugated deck plate
in place of such cast panels, 1s a representative example of
the known panel-free process. In such a deck plate process,
a deck plate 1s simply lald on heans and so the process 1s
free trom the steps of arraying and rcemoving the cast panels.
Another advantage of the deck plate process resides 1n that
the deck plate provides a safety working platform for workers
thus eliminating the need for a typical safety nct from the
construction area. Such a deck plate remarkably simplifices
the process of forming a reinforced concrete structure and
shortens the construction time.

However, such a typical deck plate process 15 only free
from the steps of arraying and removing the cast panels, but
the deck plate process still requires the use of steel bars 1n
order to provide a desired reinforcing strength of a concrete

slab structure and securely integrate the flat deck plale with
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concrete, thus failing to radically simplify the proces: of
forming a 1cinforced concroete structure.

In order to overcome the problems experienced 1 the
typical deck plate process, several technologles are proposed
and used.

Fig. 1 shows an embodiment of typircal ook panels uscon in
the process of forming a reinforced concrete slab structurc .,
In order to form the deck panel of Fig. 1, three steel bars,
one upper steel bar 12 and two lower stecel bars 14, are welded
to each other using two oppositely-arranged lattice members
15, thus forming a deck girder 10. A plurality of deck
girders 10 arc, thercafter, welded to a deck plate 20, thus
forming a deck pancl. In order to forn a reinforced concrete
slab using such a deck pancl, the deck pancel 1s laid on beans
H prior to pouring conctete onte the deck panel. When the
concrete 1s completely hardened, the concrete 1s securely
integrated with the deck pancl 1nto a single 1ei1nforceed
concrete slab. in this case, the deck plate 20 {orns 4
surface fainishing member of the resulting reintorced concrete
slab, thereby allowing the process to be free from any
additional arrangement of steel bars, shortening construction
time, conserving construction costs and 1mproving work
cefficiency while forning reinforced concrete slabs.

However, the above deck girder 10 1s formed by welding

onc upper steel bar 12 and two lower steel bars 14 to each
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other using two lattice members 149, The deck girder 10 thus
regretltably wastes such lattice mombers 15 In adi.ti1on  the
three stecl bars 12 and 14 and the two lattice menbhers 1 have
to be welded to cach other 1nto a deck girder 19, thereby
deteriorating work efficireoncy and increasinag con tru-tion
costs while f{ornming reainforced concreto slabs At thoea
problem of the above deck pancl r1esides an that the deck
girder 10 forms a space between the two lattice members 15.
Since concrete cannot easily flow into the space, 1l 1S
necessary to forcibly push the concrete into the space, thus
reducing work efficiency while forming reinforced concrete
slabs.

Fi1g. 2 shows anothe: emboediment ot typac Gk penels
used in the jrocess of formirg a reinforced -oncrete slab
structure. In order to form the deck panel ot Fig. 2, one
upper steel bar 12 1s welded to one lower steel baer 14 using
one longitudinal lattice member 15, thus "orming a deck girder
10. In the deck girder 10, the top bent porti» s of the
lattice member 15 are welded to the upper steel bar 12, while
the bottom bent portions are welded to the lower steel bar 14.
A plurality of deck girders 10 are, thereafter, welded to a
deck plate 20 and are reinforced by a plurality of transverse
lattice members 17, thus forming a deck panel. 1n comparison
with the deck panel of Fig. 1, the deck panel of Fig. 2

conserves the lattice members 15 and allows concrete L0 easlly
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filow onto the deck panel. However, 1nn the above deck panel,

the longitudinal lattice member 15 has to be welded te the

upper and lower stecl Dbars 1/ and 14 at several points,

thereby reducing work efficiency whilce forming a reinforced

concrete slab. 1n additi1on, the welding junction beotween the

deck girder 10 and the deck plate 20 1s small L er1ea and

reduces the welding strength of the deck panel. The above

deck panel is also provided with a plurality of transverse

lattice members 17 for reinforcing the deck girders 10, thus

consuming the material of the lattice members 17 and reducing
work efficiency and welding strength while wclding the deck

girders 10, transverse lattlice membeors 17 and deck plate 20 to

cach other into ¢ deck panel.

SUMMARY OF THE INVENTION

Accourdingly, the present 1nvention has been made keeping
in mind the above problems occuriring 1n the prior art, and an
object of the present invention is to provide a deck panel for
reinforced concrete slabs, of which a deck girder 1s formed by
welding upper and lower steel bars to each other using a
single lattice member passing by the steel bars through a
z1gzag passage and being welded Lo the bars, thus conserving
the lattice members, 1mproving work efficiency durang a

welding process and increasing the welding strength of the
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deck panel,

Anothoer ol ject of the present anventicon 1. te provide
deck pancl for reinforced concrete slabs, which inprnves work
cfficiency when the dock panel 1s laird cn o1ren beans o1
recinforced concrete beams and 1mproves the structural strenaty,
of a r1esulting re1nforced concrete slab,

In order to accomplish the above objccts, the prosent
invention provide a deck pancl for reinforced concrete slabs,
comprising: a deck plate and a plurality of deck girders
regularly welded to the top surface of the deck plate. Each
of the deck girders comprises: upper and lowct steel bars, a
single lattice member welded to the upper and lower steel
bars, thus beiling integrated .1ith the twe steel tars int- o
single structure, thoe lesttice membet havinge a TlCla
configuration with both a plurality of holiine ridb parts and
a plurality of horizontal {foot parts and being posilticned
relative to the upper and lower stecl bars in « way such that
the holding rib parts, 1ndividually having 4 hor:iczcontal foc:
part, are alternately positioned on opposite sides of the
upper and lower stee}! bars; and a vertical tixing stecel bar
welded to each end of the deck girder with both the top end ot
the fixing steel bar being welded to the upper steel bar and

the middle portion of the faixing steel bar being welded to the

lower steel bar.
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BRIEF DESCKIPTION OF THE DRAWINGS

The  abovs and ot hs Ghye tn, foatures 114 the ¢

advanlagyes of the present anvention will be pore clearly

understood frorw the following detsitled descriptic:n token an

conjunction with tho iccoupanyin: drawings, 1n whri "L

Fig. 1 1s a perspective view showing the construction of

a deck panel for reinforced concrete slabs 1n accordance with

an cmbodiment of the prior art,

Fig. 2 1s a front view showing the construction of a deck

panel for reinforced concrete slabs 1n accordance with another

embodiment of the pracr art:

Figs. 3 ind 4 are  perspectilve vicws  showing o the

construction of deck aitgers 1o¢ deck pancls 1n accotdance

with the primary embodinent ¢t the present 1nvention, in

which:

Fi1g. 3 shows a doeck v der with a linear vertacil

fixing steel batr beirny provided 1t ecach end; and

Fig. 4 shows a deck girder with a bent vertical

fixing steel bar being provided at ecach end;
Fig. 5 is a perspectaive view showing the construction of

a deck girder 1n accordance with another embodiment of the

present 1nvention;

Fi1g. 6 1s a perspective view showing the construction of

a deck girder i1n accordance with a further embodiment of the
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present 1nventi:ong
Fig 7 18 a side view showirny the conctr o 1t f 2 ek

pancl 1n accordince with an  cembodiment ¢ the i1 nent

invention;

Fig., 8 10 a si1de viay showing the "enotr o vy oo v 0 ek

panel 11 accor fince with another enbo oo

invention;
Fig. 9 is a si1de view showing a deck panel provided with

the deck girder of Fig. 3 and laid on an 1ron bear, and

Fig. 10 is a side view showing a deck panel providec with

the deck girder of Fig. 4 and laid on a reinforced concrete

beam.
DESCRIPTION OF THEF PREFERRE]I ENMBODIMENTS

As shown 1n Figs. 3, 4, 7 and 8, a deck panel tor

reinforced concrete slabs in accordance with this 1nventie: s

formed by integrating a plurality of deck jJitders 1 with

deck plate 20 1nto a single structure threough a welding

process.

In the embodiments of Figs. 3 and 4, each of the dock
girders 10 is formed by welding upper and lower steel bars 12
15. The

and 14 to each other using a single lattice membel

lattice member 15 is zigzagged 1nto a specified configquration

having both a plurality of holding 11b parts 32 and 3.2' and a
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pluralaity of hoyrircontal f U parts 34 oand s ot Tattaee

mernber 11 the ol parts 30 s 300 gre andivides, s tent into
4 vtrdge cenrrparstion with W raibs, whiio ot
ind 34 are formed betweern the b part: Y The
lattico resoer 1Y 318 posit.oone d rolatave te i w310 t b
upper «ne ower steel bars 0o oina g, witho cheooor w20
and 32" ob. guc.y passing cver the upper stec. .. 1o el the
two ribs of c¢ach rib part 37, 32' obligucely vxronaine on
opposite sides ot the two stee!l batrs 12 and 4.

.0 such a case, the toot parts 3% and 34 «l ¢  thus
alternately positioned on opposite sides of the lower steel
bar 14.

The de "k airder 10 1. has a verticael .50, L tec, tar

40, 40" wi:ch i1x weldoed to 3t least ote of ool vt v *he

3

deck girde: 1¢, as shown .n +Fi1gs. 3 and . el is a
vertical fi1xing steel bar 40 4907 1s welded to the opper steel
bar 12 &t the top end ana 1x welded to the lower steodl tar 14
at the middle peortion. “he vertical fix.ng stoo, bar g
according to the primary embodiment of this 1nventton has a
linear configuration as shown 1n Fig. 3, while the vertical
fixing steel bar 40’ according to the sccond cwbodiment of
this invention has a bent part 42 at the lower pottion as
shown in Fi1g. 4. It should be understood that the twe types
of fixing steel bars 40 and 40' yield the same operational

function even though they are different from cach other an

10
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their configuration.

After the deck girder forming process, cach of the deck
girders 10 is welded to a deck plate 20, thus forming a dock
panel. The above deck plate 20 1is preferably made of a high
corrosion resistant material and has a corrugated cross-
scction. That 1s, the deck plate 20 18 provided with a
plurality of grooves and ridges which arec alternately and
longitudinally formed on the plate 20. In the embodiment of
Fig. 7, the deck plate 20 is provided with a plurality of decp
grooves 22 and high ridges 23. In such & case, each of the
deep grooves 22 has a plurality of beads 25 on the top surface
and supports a deck girder 10, which 1s longitudinally
positioned in the groove 22 and is welded t¢ the beads 25. In
another embodiment of this invention, the corrugeted
configuration of the deck plate 20 may be formed by a
plurality of shallow grooves 25 and low ridges 26 as shown in
Fig. 8. In such a case, each of the grcooves 25 has a
plurality of beads on the top surface, thus allowing a deck
girder 10 to be welded to the beads of the grooves 25 in the
same manner as described for the embodiment of Fig. 7.

Figs. 5 and 6 show deck girders 10 in accordance with
third and fourth embodiments of this invention. In the deck
girder of Fig. 5, a single lattice member 1% 1s zigzagged 1nto
a specified configuration having both a plurality of holding

rib parts 321 and 321' and a plurality of horizontal (oot

i1
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parts 34 and 34°'. The rib parts 321 and 323' and the foot

parts 34 and 34' are alternately formed cn the single lattice

member 15. The lattice member 15 is posiytaioned relative Lo

the upper and lower steel bars 12 and 14, with the holding rib

parts 321 and 321" being aliternately positioned on opposiLe

sides of the two steel bars 12 and 14. Y. such o case, the

junction between a rib part 321, 321’ and «n associlated {oot

part 34, 34’ obliquely passes under the lower steel bar 14,

thus allowing the foot parts 34 and 34' Lo be alternately

positioned on opposite sides of the lower steel bar 14.

Meanwhile, in the embodiment of Fig. 6, the zigzag lattice

member 1% 1s positioned relative to the upper and lower steel

bars 12 and 14 with the foot parts 34 and 34' being

alternately positioned on opposite sides of the lower steel
bar 14. In such a case, one rib of each rib part 322, 322
obliquely passes from one side of the two steel bars 12 and 14

to the other side through the gap between the two steel bars

12 and 14, while the other rib obliquely extends on the other

side.

In the drawings, the reference numerals 28 and 29 denote
lap parts, which are provided at both side edges of the deck
plate 20 and allow the deck plate 20 to be coupled to a
neighboring deck plate 20. The reference numeral 27 denotes

a duct used for receiving various wires and pipes.

The operational effect of the deck panel according to

12
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this invention will be described hereinbelow.
In the deck pancl according to the primary embodiment of
this invention, each of the deck girders 10 is formed by

welding upper and lower steel bars 12 and 14 to each other

using one latiice member 15. The Jattaice member 165 s
zigzagged, thus having both the holding 11b parts 3.0 anc /°
and the foot parts 34 and 34°'. The lattice member 15 18

positioned relative to and welded to the upper and lower stcecel
bars 12 and 14, with the rib parts 32 and 32' obliquely
passing over the upper steel bars 12, thus allowing the two
ribs of each rib part 32, 32' to obliguely extend on opposite
sides of the two steel bars 12 and 14 and allowing thc foot
parts 34 and 34' to be alternately positioned on oppzsite
sides of the lower steel bar 14. Therefore, the deck pancel of
this invention effectively conserves the lattice member 15 and
enlarges the welded area between the two steel bars 12 and 14
and the lattice member 15, thus 1ncreasing the welding
strength at the welded area.

The above deck girder 10 1s welded to the deck plate 20
at the horizontally positioned f{oot parts 34 and 34' of the
lattice member 15, thus enlarging the welded area between the
girder 10 and the plate 20 and increasing the welding strength
at the welded area. Therefore, the deck girder 10 1s strongly
welded to the deck plate 20 without using any additional

lattice member 17, thus conserving such a lattice member 17

13
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different {rom the typical deck panel of ¥ig. 2.

In the deck girders 10 of Figs. b and 6, one lattice
member 15 is welded Lo the upper and lower steel bars 12 and
14, with both the holding rib parts and foot parts ol the
lattice member 15 being alternatcly positioned on oppositoe
sides of the two steel bars 12 and 14 In the cmbodiment of
Fig. b, Lhe junctions Letwecen Lhe rab pa:ts and the foot parts
of the lattice member 15 alternately pass under the lower
steel bar 14, thus allowing both the holding rib parts and
foot parts to be alternately positioned on opposite sides of
the two steel bars 12 and 14. In the embodiment of Fig. 6,
ecach rib part of the lattice member 15 passes from onec side of
the two steel bars 12 and 14 through tlie gap between the two
steel bars 12 and 14, thus allowing the {ool parts to be
alternately positioned on opposite si1des of the two steel bars
12 and 14. Each of the deck girders 10 of Figs. S and 6 thus
cnlarges the welded area between the girder 10 and the deck
plate 20 and increascs the welding sirength at the welded
area. Therefore, the deck girder 10 is stirongly welded to the
deck plate 20 while conserving the lattice member 15.

The deck panels, which are formed by strongly welding the
deck girders 10 according to different embodiments of this
invention to deck plates 20, are selectively used 1n
accordance with the types of becams H and H' of a frame

structure,

14
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That 1is, when the beams of a frame structurc arce 1ron
beams H as shown 1n Fig. 9, the deck panel with a Jlincar
vertical fixing steel bar 40 is used. 1In such a case, one end

of the deck panel 1s laid on an iron beam H, with thoe lower

end of a vertical fixing steel]l bar 40 coming into contact +th
the top surface of the ron beam H prior Lo being welos | e
the beam H. Therefore, 1t 1s possible to simply and strongly

install the deck panel on the iron beams H.

0f course, the other end of the deck panecl 1s laid on
another iron beam H prior to welding a vertical fixing stecl
bar 40 to the beam H.

When the beams of a frame structure are reinforced
concrete beams H' as shown in Fig. 10, the deck panel with a
bent vertical fixing steel bar 40' 1is used. Since a
reinforced concrete beam H' In the above state is comprised of
a steel-frame structure H1 and cast panels H2 free from
concrete, one end of the deck panel is easily and strongly
installed on a reinforced concrete beam H' by seating the bent
part 42 of a fixing steel bar 40' on the steel-frame structure
Hl or a cast panel H2.

Of course, the other end of the deck panel is laid on
another reinforced concrete beam H' prior to welding a fixing

steel bar 40' to the beam H'.

After a deck panel is i1nstalled on beams H, H', a steel

net is installed on the deck panel prior to pouring concrete

15
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into the gap def{ined by both the deck panel and the steel net
and hardening the concrete for a Lime, The concrete 15
integrated with the deck panel, thus allowing the top portion
of the deck panel with the deck girders 10 to form  d
reinforced concrete slal and aliowing the deck plate 20 1o
form a surface firishina nember of the resulting reinferceoa
concrcte slab.

As described above, the present 1nvention provides a deck
panel for reinforced concrete slabs. The deck panel 1s formed
by integrating a plurality of deck girders with a deck plate
into a single structure through a welding process. 1In cach of
the deck girders, a single lattice member is welded to upper
and lower steel bars, thus being integreted with the two stecd
bars into a single structurec. The laittice member has a vi1g9zay
configuration with both a plurality of holding rib parts and
a plurality of horizontal foot parts. The lattice member 1s
positioned relative to the upper and lower stecl bars 1n a way
such that the holding 11b parts, indavidually havina a
horizontal foot part, are alternately positioned on opposite
sides of the upper and lower stecel bars. A vertical fixing
steel bar is welded to cach end of the deck girder with both
the top end of the fixing stecel bar being welded to the upper
steel bar and the middle portion of the fixing steecl bar being
welded to the lower steel bar. The deck panel of this

invention thus conserves the latticc members, improves work

16
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efficiency during a welding process and increasecs the welding

strength of the decck panel. Another advantage of the deck

panel of this 1invention resides 1n that it improves work

cfficiency when the deck panel is laid on 1ron beams or

reinforced concrete beams and improves the structural strongth

cf a resulting reinforced concrete slab.

Although the prcierred embodiments of  tle pPrescent

invention have been disclosed for illustrative purposes, those

skilled in the art will appreciate that various modifications,

additions and substitutions are possible, without departing

from the scope and spirit of the invention as disclosed in the

accompanying claims.

17
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The claims defining the invention are as follows:

1. A deck panel for 1reinforced  concrete glabs,

comprising:

& deck plate; and

a plurality of doeck girders teqularly woided to the top
surface of said deck plate, cach of said deck girders
comprising:

upper and lower steel bars;

a single lattice member welded to said upper and
lower steel bars, thus being integrated with the two steel
bars into a single stiructure, saicd lattice member having a
zi1gzag configuration with both & plurality of ho:din: 11b
parts and & plurality of horizontal {oot parts «nd becing
posi1tioned relative to the upper and lower stecel bars in a way
such that the holding rib parts, indivaduzslly having a
horizontal foot part, are alternatcly positioned on opposite
sides of the upper and lower steel bars; and

a vertical fixing steel bar welded to each end ol
the deck girder with both the top end of the fixing stecel bar
being welded to the upper steel bar and the middle portion of

the fixing steel bar being welded to the lower steel bar.

2. The deck panel according to claim 1, wherean said

vertical fixing steel bar is bent at the lower portion, thus

18
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forming a bent part.

3. The deck panel according to claxm 1, whereln sagid
lattice member obliguely passes under the lower stecel bar at
a junctilon between cach of the 11b parts and an assoclrated
foot part, thus allowing the holding r1b parts, individually

having a horizontal {oot part, to be «liernately poasitioned on

opposite sides of the upper and lower steel bars.

4. The deck panel according to claim 1, wherein cach of
said rib parts of the lattice member obliquely passes from one
side of the uvpper and lower steel bars to the other side
through a gap between the two stec!l bars and so the rib parts,
indivadually having a horizontal {fcot part, are czltcrnately

positioned on opposite sides of the upper and .ower steel

bars.

Dated: 21st July 1998

PHILLIPS ORMONDE & FITZPATRICK

Attorneys for: .
HAEDONG METAL CO., LTD. QMdﬁ 9“9@“’&&4

19



F1G.1

FI1G2




lag

17 332

2/5




177 552.\6‘&&

3/9

.....

‘‘‘‘‘
*

'
.....

.
.....

|
ooooooo




ooooo

4/5




ooooo

ooooo

FIG O

FI16G.10
H1 49
"
™ 42\
] H2 i
_.[_J_J_ \“




	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS

