SUPPORT BEAM STRUCTURE CAPABLE OF EXTENDING SPAN AND REDUCING HEIGHT OF
CEILING STRUCTURE AND INSTALLING METHOD THEREOF BACKGROUND OF THE INVENTION 5
1. Field of the Invention The present invention relates generally to a support beam structure capable of
extending a span and reducing a height of a ceiling structure and an installing method thereof and, more
M patrticularly, to a support beam structure capable of extending a span and reducing a height of a ceiling
structure and an installing method thereof, which extends the span between pillars of a building to
increase the efficiency of
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BACKGROUND OF THE INVENTION

1. Field of the Invention
The present invention relates generally to a support beam
structure capable of extending a span and reducing a height of
a ceiling structure and an installing method thereof and, more
10 particularly, to a support beam structure capable of extending
a span and reducing a height of a ceiling structure and an
installing method thereof, which extends the span between
pillars of a building to 1increase the efficiency of
utilization of the building, and reduces the height of a
15 ceiling structure of the building to increase the number of
stories within the story height allowed by a specific locale,
thus achieving a reduction 1iIn construction cost of the
building and an increase in an available ceiling height of the
building for the same number of stories, thereby maximizing
20 space utilization of the building, and which iIncreases an
available area in the case of increasing the number of stories
of the building, thus leading to an increase iIn profits in
proportion to the increased area, and which allows components
of the support beam structure to be manufactured of ready-made

25 products that are easily purchasable, thus achieving a



utilization of the building, and reduces the height of a 15 ceiling structure of the building to increase the
number of stories within the story height allowed by a specific locale, thus achieving a reduction in
construction cost of the building and an increase in an available ceiling height of the building for the same
number of stories, thereby maximizing 20 space utilization of the building, and which increases an
available area in the case of increasing the number of stories of the building, thus leading to an increase
in profits in proportion to the increased area, and which allows components of the support beam structure
to be manufactured of ready-made 25 products that are easily purchasable, thus achieving a

reduction in material cost and construction cost.

2. Description of the Related Art
Generally, with the progress being made in architecture,
5 a structure, such as a house, supported by pillars or walls,
and also a variety of supersized buildings having no pillars,
for example, a performance fTacility, a public hall, an
automated factory, an unmanned warehouse, a zoo, a botanical
garden, an exhibition center, a hangar, a gym, a leisure
10 TfTacility, etc. are being built. Further, such buildings are
being required.

With the appearance of the above-mentioned building, in
order to create a better environmental space, research and
development has been constantly made in various Tields

15 1ncluding research 1nto advanced construction methods and
technical development in civil engineering and construction
and concrete material for the structural foundation.

A large space having no pillars advantageously maximizing
the utilization of space. |If pillars exist iIn a space, the

20 space utilization is limited to the interval between the
pillars. Some space around the pillars may be difficult to
use.

However, the whole interior of a building which has a
space having no pillars can be used. Further, this space has

25 excellent adaptability to environmental change. When it is



reduction in material cost and construction cost. 2. Description of the Related Art Generally, with the
progress being made in architecture, 5 a structure, such as a house, supported by pillars or walls, and
also a variety of supersized buildings having no pillars, for example, a performance facility, a public hall,
an automated factory, an unmanned warehouse, a zoo, a botanical garden, an exhibition center, a
hangar, a gym, a leisure M facility, etc. are being built. Further, such buildings are being required.

With the appearance of the above-mentioned building, in order to create a better environmental space,
research and development has been constantly made in various fields 15 including research into
advanced construction methods and technical development in civil engineering and construction and
concrete materiggfoHRdstitetuchiclue ddiesd 1 itiadarge s@acbuid\ﬂﬁgmohﬁml@édv@ﬁtageously

maximizing the Ly]:z;;(t_]on of ac&lfghllar%& %éé%sa 8&9??0%%% spafe g’[lhzg}%l I% ed to the

interval between eplllars me space aroun llars may be’ difficultto Use ever, the
whole interior ofj afifiitling vtblthlaa:e apsprada hawving hbspiifrahendoevsedi Flaterithiglgpace has 25
excellent adaptaB!Ialty o eﬂ\ék/r\/%r\}rerz}? ntaltlfchahr:agreeV\ghr(-:-en Ir%splllars the partition wall
5 may be freely placed, and the space may be adaptable to any
change of building use.
Thus, owners of general buildings prefer a long span
building that has pillars separated by a Jlong distance.
However, the long span building is problematic in that the
10 thickness of a support beam fTorming a framework of the
building iIncreases as the span iIncreases, so that the height
of a ceiling structure increases, a story height of the
building iIncreases, and thereby the construction cost of the
building increases exponentially. Meanwhile, in the case of a
15 region having a height limit that applies to buildings, it is
impossible to provide a desired number of stories to the
building, so that profitability decreases remarkably, and
besides, construction cost of the building undesirably
increases.
20 As shown in FIG. 1, a modern building is constructed so
that a support beam 91 is placed between support pillars 90
standing upright, and a duct 92 and electric wiring 93 or
other equipment pass through a lower end of the support beam
91. In the case of requiring a long span, a stronger and

25 higher support beam 91 is used. Further, an additional space



required to change facilities in a building because of a future change in the business environment, it is
considerably difficult to place partition walls if there are pillars in the space. However, if there are no
pillars, the partition wall 5 may be freely placed, and the space may be adaptable to any change of
building use. Thus, owners of general buildings prefer a long span building that has pillars separated
by a long distance. However, the long span building is problematic in that the M thickness of a support
beam forming a framework of the building increases as the span increases, so that the height of a ceiling
structure increases, a story height of the building increases, and thereby the construction cost of the
building increases exponentially. Meanwhile, in the case of a 15 region having a height limit that applies
to buildings, it i9Wapobsibkr @y kedidena debpwemnmwoEres sadridbieo supptimgaso Hat§srofitability

decreases remark d.besi onstryction h ildi ndesirably increases. 20As shown
in FIG. 1, amo gr%%%il%% igj%g%éﬁ%ct%% ;%] a?%a% ?u%%or éjar%pgﬁg%efagg Eg%thg] §§pport pillars
90 standing uprigiiie andquipoeAe arehdleatriceitingy9 ¥ bn dh@ngqeipnfentpass thostgba lower end of

the support beam 91. In the case of requiring a long sgan, a stronger and 25 higher support beam 91 is

used. Further, & QYLAFShaLphe ARG HERbVIedoh SRR EulSeR ot the sl Hé%m 91 to permit
the passage;of ¢ piish 3@ elReriowiitng BLANIEINS) cretRTRsY, and arkeilinghiBighiag surface 94

must be provided on the lower end of the support beam 91. Thus, the 5 ceiling structure of the building
requires a largeafMic s SarihBateRtheifhtlkse the blAlbneg Rusdt heindreksagedhis didBaps with the

above-menioneg 3L A e-BVRER SYEHES BB RN FURAUERY Hikpagce utlizaton i

considerably reduced.
of stories of the building is reduced and space utilization is

considerably reduced.
10

SUMMARY OF THE INVENTION

Accordingly, the present invention has been made keeping

in mind the above problems occurring in the prior art, and an

15 object of the present invention iIs to provide a support beam
structure capable of extending a span and reducing a height of

a ceiling structure and an installing method thereof, which
can extend a span, namely, a distance between pillars of a
building to enhance space utilization, thus i1mproving

20 utilization of the building, and which can reduce a height of
a support beam installed between the pillars to reduce
construction cost, and which allows a duct or electric wiring

to be installed between support beams, thus enabling a ceiling
finishing surface to be directly provided on a lower end of

25 the support beam, thereby achieving a reduction in the story



SUMMARY OF THE INVENTION Accordingly, the present invention has been made keeping in mind the
above problems occurring in the prior art, and an 15 object of the present invention is to provide a support
beam structure capable of extending a span and reducing a height of a ceiling structure and an installing
method thereof, which can extend a span, namely, a distance between pillars of a building to enhance
space utilization, thus improving 20 utilization of the building, and which can reduce a height of a support
beam installed between the pillars to reduce construction cost, and which allows a duct or electric wiring
to be installed between support beams, thus enabling a ceiling

height of a building, therefore allowing a building to have a
greater number of stories or allowing the height of each story
to be increased for the same number of stories, and thereby
enabling pleasant use of a building.

5 In order to accomplish the above object, the present
invention provides a support beam structure capable of
extending a span and reducing a height of a ceiling structure,
the support beam structure including: an H-beam extending In a
longitudinal direction, an inclined extension part fastened to

10 a lower surface or a side surface of the H-beam and inclined
in such a way as to flare at an upper end thereof, a
reinforcing part for reinforcing the inclined extension part,
a deck placed on an upper end of the inclined extension part,
and a concrete layer Tilling the deck placed on the upper end

15 of the inclined extension part.

The support beam structure capable of extending a span
and reducing a height of a ceiling structure and the
installing method thereof according to the present invention
iIs advantageous iIn that i1t can extend a span, namely, a

20 distance between pillars of a building to enhance space
utilization, thus improving utilization of the building, and
it can reduce a height of a support beam installed between the
pillars to reduce construction cost, and it allows a duct or
electric wiring to be installed between support beams, thus

25 enabling a ceiling finishing surface to be directly provided



finishing surface to be directly provided on a lower end of 25 the support beam, thereby achieving a
reduction in the story height of a building, therefore allowing a building to have a greater number of stories
or allowing the height of each story to be increased for the same number of stories, and thereby enabling
pleasant use of a building. 5In order to accomplish the above object, the present invention provides a
support beam structure capable of extending a span and reducing a height of a ceiling structure, the
support beam structure including: an H-beam extending in a longitudinal direction, an inclined extension
part fastened to 10 a lower surface or a side surface of the H-beam and inclined in such a way as to flare
at an upper end thereof, a reinforcing part for reinforcing the inclined extension part, a deck placed on an
upper end of thennciinetioeriensiod paik, attba coimned labeafilindierelck pritkeydnahedupper end 15

of the inclined exignaipp,Rarty Theguppart heam slaisiyre sgpagle pl gidfdng §,5pAnyaRd reducing a
height of a ceiling structure and the installing"method thereot according to present invention is

advantageous iakbat itneaneexbend di spartananaely, a 29 chsteance etineengfilast@f sebuitlding to enhance
space
P allowing the height of each story to be increased for the same
5 number of stories, and thereby enabling pleasant use of a

building.
BRIEF DESCRIPTION OF THE DRAWINGS

10 The above and other objects, features and advantages of
the present invention will be more clearly understood from the
following detailed description taken iIn conjunction with the
accompanying drawings, in which:

FIG. 1 1s a schematic vertical sectional view showing a

15 conventional support beam structure;

FIGS. 2A, 2B, 2C and 2D show a support beam structure
according to a first embodiment of the present invention, in
which FIG. 2A i1s an exploded perspective view, FIG. 2B is a
vertical sectional view, and FIG. 2C i1s a vertical section

20 view when a duct is installed;

FIG. 3 is a vertical sectional view showing a support
beam structure according to a second embodiment of the present
invention;

FIGS. 4A and 4B are an exploded perspective view and a

25 vertical sectional view showing a support beam structure



utilization, thus improving utilization of the building, and it can reduce a height of a support beam installed
between the pillars to reduce construction cost, and it allows a duct or electric wiring to be installed
between support beams, thus 25 enabling a ceiling finishing surface to be directly provided on a lower
end of the support beam, thereby achieving a reduction in the story height of a building, therefore allowing
a building to have a greater number of stories or allowing the height of each story to be increased for the
same 5 number of stories, and thereby enabling pleasant use of a building. BRIEF DESCRIPTION OF
THE DRAWINGS The above and other objects, features and advantages of the present invention will
be more clearly understood from the following detailed description taken in conjunction with the
accompanying 8eseFEdn tehighthird emondikeatsshierthtcpegsealtsdowendiigew showing a 15

conven_tional support Egag stgAct%r% 5B Fé@?_- gﬁ 2)I(3 lzo% %d 2eD éheo A,8URRYIL, b%ﬁ@ sfructure

according to a first embodiment o the present invention, in'w idh FT6. IS an exploded perspective

view, FIG. 2B is/arnertiadl ssetimiahdbw \died FIShRGng a vertsgmactiorboeam  structure
according to a fourth embodiment of the present invention;

5 FIGS. 6A and 6B are exploded perspective views showing
support beam structures according to Ffifth and sixth
embodiments of the present invention, respectively;

FIGS. 7A, 7B, and 7C show a support beam structure
according to a seventh embodiment of the present invention, iIn

10 which FIGS. 7A and 7B are a perspective view and a vertical
sectional view of the support beam structure, and FIG. 7C i1s a
front view of a reinforcing part;

FIG. 8 is a vertical sectional view showing a support
beam structure according to an eighth embodiment of the

15 present invention;

FIG. 9 is a vertical sectional view showing a support
beam structure according to a ninth embodiment of the present
invention; and

FIG. 10 is a vertical sectional view showing a support

20 beam structure according to a tenth embodiment of the present

invention.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

25 A method of installing a support beam structure according



20 view when a duct is installed; FIG. 3 is a vertical sectional view showing a support beam structure
according to a second embodiment of the present invention; FIGS. 4A and 4B are an exploded
perspective view and a 25 vertical sectional view showing a support beam structure according to a third
embodiment of the present invention; FIGS. 5A and 5B are an exploded perspective view and a
vertical sectional view showing a support beam structure according to a fourth embodiment of the present
invention; 5 FIGS. 6A and 6B are exploded perspective views showing support beam structures according
to fifth and sixth embodiments of the present invention, respectively; FIGS. 7A, 7B, and 7C show a
support beam structure according to a seventh embodiment of the present invention, in M which FIGS. 7A
and 7B are a pé?@pébﬁv@ﬁﬁ&&%di@\o@mﬁd@lfsem'@hﬂ%ew ostiep sQiﬁpdﬂ&iﬁiﬁiﬁtﬂj(ﬁUrd'l-and FIG.7Cis

a front view of CNL nfckrﬁ rﬁ% Qa{ Lnds ff#]C;al O%rasen(t[i ie%n? I\u§[b 8W|r<,1% r?% sr%%%ri}peam structure

according to an eighth'e dimento |nvent|on 9's a vertical sectional view
showing a supmmrhsaﬁosmadtwa agusdwb ppaerntinembacimend of tbatxaksEbhmyention; and

FIG. 10 is a vertical sectional view showmng a support 20 beam structure accordlngI to a tenth embodiment
of the present |rli\‘?enﬁ8ﬁce apart from each other, a step of coupling an

5 1nclined extension part to the assembly part provided on a
lower portion of the H-beam, using an assembly part that is
coupled at a lower end thereof to the assembly part of the
lower horizontal flange of the installed H-beam, a step of
assembling a reinforcing part to couple the inclined extension

10 part with the H-beamn and thereby reinforce the inclined
extension part, using an assembly part that iIs fastened at
opposite ends thereof to an upper assembly part of the
inclined extension part and the assembly part of the upper
horizontal flange of the H-beam, a step of placing a deck on

15 an upper end of the inclined extension part, and a step of
welding coupling portions between the inclined extension part
and the H-beam, at a position on the deck.

As shown in FIGS. 2A to 2D, a support beam structure A
capable of extending the span and reducing the height of a

20 ceiling structure according to a first embodiment of the
present invention includes an H-beam 1, an inclined extension
part 2, a reinforcing part 3, a deck 4, and a concrete layer
5. The H-beam 1 extends in a longitudinal direction, so that
a wide surface is disposed thereon. The inclined extension

25 part 2 i1s fastened to a lower surface of the H-beam 1 and



DESCRIPTION OF THE PREFERRED EMBODIMENTS 25A method of installing a support beam
structure according 7 to the present invention includes a step of installing an H-beam that extends in a
longitudinal direction and has assembly parts formed on ends of upper and lower horizontal flanges to be
spaced apart from each other, a step of coupling an 5 inclined extension part to the assembly part
provided on a lower portion of the H-beam, using an assembly part that is coupled at a lower end thereof
to the assembly part of the lower horizontal flange of the installed H-beam, a step of assembling a
reinforcing part to couple the inclined extension M part with the H-beam and thereby reinforce the inclined
extension part, using an assembly part that is fastened at opposite ends thereof to an upper assembly
part of the inclirkt bkpaigsidn pauchndthesisasmisy pakane titupperunperoraadfldmngeestne H-beam, a

step of placing zf.hdecléé)in %gr%rﬁ }igpgjra%d ftl}e in%lin %eggn?gpn%r bgndtﬁ st Q w]eelging coupling
portions between the'inclined extension par and the H- eam, at a position on the deck. As shown in
FIGS. 2A to 2Deatstippamn heant structlite Adeepalleief eltsrwtingriharspaspandetediueingiiee height of a

20 ceiling structure according to a first embodiment of theﬁg}resent invention includes an H-beam 1, an

inclined extensibAGIARSS SEHIBFANY PATS, & deck BCarfPaEHEGeASEr 8. Tl 1$088M 1 extends in
a longituding! diggefion. $A Ml ¥ideseirigssels dapostd therepit it deshexignsir-e5 part 2 is

fastened to a Io;ver surface of the H-beam 1 and

A duct 6 or a pipe 7 for electric wiring is installed in
a space V outside neighboring inclined surfaces 22 of inclined
extension parts 2, which are adjacent to but spaced apart from

10 each other. A ceiling finishing panel 8 is disposed right
under a lower horizontal flange 11 of the H-beam 1. As a
result, the space V for accommodating a duct 6 or electric
wiring pipe 7 is formed on a side of the H-beam 1, so that the
height for the duct 6 or the electric wiring pipe 7 1is

15 reduced, and thereby the height of the ceiling structure can
be reduced.

The H-beam 1 according to the first embodiment of the
present invention has a height of about 300mm when a span 1is
10m. As compared with the conventional H-beam 1 having a

20 height of about 650 to 680mm, the height of the H-beam of this
invention can be reduced by almost half.

The reason why the height of the H-beamn 1 of this
invention can be considerably reduced is as follows. That is,
the support beam structure A of this invention is configured

25 so that it does not use only the H-beam 1, the 1inclined



inclined in such a way as to flare at an upper end thereof. The reinforcing part 3 functions to reinforce the
inclined extension part 2. The deck 4 is placed on an upper end of the inclined extension part 2. The
concrete layer 5 fills the 5 deck 4 placed on the upper end of the inclined extension part 2. A duct 6 or
a pipe 7 for electric wiring is installed in a space V outside neighboring inclined surfaces 22 of inclined
extension parts 2, which are adjacent to but spaced apart from M each other. A ceiling finishing panel 8 is
disposed right under a lower horizontal flange 11 of the H-beam 1. As a result, the space V for
accommodating a duct 6 or electric wiring pipe 7 is formed on a side of the H-beam 1, so that the height
for the duct 6 or the electric wiring pipe 7 is 15 reduced, and thereby the height of the ceiling structure can
be reduced. exkensissnrpariccbrdmghioshentet Embbaménver tirupfasentdfveditontas a height of

250Ut 550 1o 6H0SH. e Rt oH TR o icindnc o B ettt By ot The
reason why the ireigbhefl treextehs bom 1pzfitbi2insrdtian tap laef cahsider-hlelynretiycadds tisefollows. That
e o e e A5 s o 1S PR o IR AR Red S iRgen g g the Hhoeam
1, the inclined
5 Hence, overall strength of the support beam structure A
increases. Thereby, even though a span between pillars is
increased to 10m, the height of the H-beamn 1 can be
considerably reduced.
Since such an H-beam 1 may be manufactured using a steel-
10 frame beam that is easily purchasable in the market, the H-
beam 1 is inexpensive and thus a reduction in material cost is
achieved. The H-beam 1 includes a vertical web 13 and upper
and lower horizontal flanges 12 and 11.
The reinforcing part 3 1is Tastened at opposite ends
15 thereof to the upper horizontal flange 12 of the H-beam 1 and
an upper fastening bracket 23 of the iInclined extension part
2, thus preventing the inclined extension part 2 from sagging
downwards. The reinforcing part 3 is formed of a flat plate
material or a reinforcing bar material, and is horizontally
20 bent at opposite ends thereof to form horizontal fastening
portions 31 and 32 that are fastened to the H-beam 1 and the
inclined extension part 2.
The reinforcing part 3 includes an assembly part 311 on

the horizontal fastening portion 31 formed on one end thereof,

25 so that an assembly part 121 formed on the upper horizontal

10



extension part 2 is fastened to the lower surface of the H-beam 1, the reinforcing part 3 is coupled to a top
of the inclined extension part 2 and a top of the H-beam 1, and the concrete layer 5 is cured above the
inclined extension part 2. 5 Hence, overall strength of the support beam structure A increases. Thereby,
even though a span between pillars is increased to 10m, the height of the H-beam 1 can be considerably
reduced. Since such an H-beam 1 may be manufactured using a steel- 10 frame beam that is easily
purchasable in the market, the H-beam 1 is inexpensive and thus a reduction in material cost is achieved.
The H-beam 1 includes a vertical web 13 and upper and lower horizontal flanges 12 and 11. The
reinforcing part 3 is fastened at opposite ends 15 thereof to the upper horizontal flange 12 of the H-beam
1 and an upper¥asngengdratkéhestbitiganintlined seeensibin fatteahirtorctieaitingserbibclined

extension part 2 fr gin wnwards, The reinforcin rt 3.is formed qf a flat plate material or a
reinforcing bar R\%ﬁﬂﬁnd %%%rirzhoar%allf} Zé?ﬁae(p;l? atccgj{p?g%%é %%Hﬁhzir%oﬁg%grm J‘%r?%?ﬁtal fastening
portions 31 andasa¢hbllgreptastenad to tReHtimamdnanddbrbbglipza-exsaisias parvidée reinforcing

part 3 includes an assembly_part 311 on the horizontal _fastenin%f-}i)ortion 31 formed on one end thereof, 25

so that an asseftbiFBarf2o 4R SASHE 5 PREN 28Rt 2n1dRGEeD B8R e BERRY 159%ecurely fitted
into the assgmbl PeRe3 e VIS AghanarcaTespanding tothahahihe-appeaHARIG L2d. Further, an

assembly part 321 is provided on the horizontal fastening portion 32 formed on the other end
that of an assembly part 231 provided on the upper fastening

bracket 23 of the inclined extension part 2 to be coupled with
the assembly part 231.
In this embodiment, the assembly parts 311 and 321 of the
10 reinforcing part 3 comprise assembly holes to be coupled with
the assembly part 231 of the inclined extension part 2 and the
assembly part 121 of the upper horizontal flange 12 of the H-
beam 1. However, the shape of the assembly parts 311 and 321
may be naturally changed without being limited to the assembly
15 holes, as long as the shape of the assembly parts 311 and 321
corresponds to that of the assembly parts 121 and 231.

According to this embodiment, the assembly part 231 of
the inclined extension part 2 and the assembly part 321 of the
reinforcing part 3 are coupled with each other via a fastening

20 means 9 including a bolt and a nut.

As such, after inclined extension parts 2 and reinforcing
parts 3 are coupled to opposite sides of the H-beam 1 via the
assembly parts, the deck 4 is disposed on the upper fastening
bracket 23 of the inclined extension part 2. Thereby, after

25 the deck 4 of a wide area i1s stably installed, a welding

11



5 of the reinforcing part 3, and has a shape corresponding to that of an assembly part 231 provided on
the upper fastening bracket 23 of the inclined extension part 2 to be coupled with the assembly part 231.
In this embodiment, the assembly parts 311 and 321 of the M reinforcing part 3 comprise assembly holes
to be coupled with the assembly part 231 of the inclined extension part 2 and the assembly part 121 of
the upper horizontal flange 12 of the H-beam 1. However, the shape of the assembly parts 311 and 321
may be naturally changed without being limited to the assembly 15 holes, as long as the shape of the
assembly parts 311 and 321 corresponds to that of the assembly parts 121 and 231. According to this
embodiment, the assembly part 231 of the inclined extension part 2 and the assembly part 321 of the
reinforcing parti3raressusiad wie ce@tifomkabhy afaskmingowvhtagsto ikotiditepedoltedind a nut. As

such, after incli sion parts 2 and.reinforgin rts 3 ar led t site si f the H-beam
1 via the assemﬁg ﬁﬁi the géﬁgé 4 isv%?ggos%d gﬁﬁﬁjpggﬁ%ﬁ:%@b&@@ 3 % Sft]lgg'églr‘?::lined
extension part ZorHdrahy, sdevedin thihdetbweof aovitteoaned isfdtahdye instalel, theeltdibgaprocess can be

comfortably performed without the danger of faIIing. Thus, when a worker c_:omfortab%/ welds contact

portions between & ofvel WHZzoFRSHFENGE 1R H A4 150 NSRRI ket 21 of the

inclined extensigArt 2 to form a welded portion 10, the installation of the

assemblable support beam structure A has been completed. That

is, if a non-welded portion 10b is formed in the middle of the

contact portions between the lower horizontal flange 11 of the

H-beam 1 and the lower fastening bracket 21 of the inclined

10 extension part 2 without completely welding the contact

portions, water can be easily discharged through the non-
welded portion 10b during concrete casing.

FIG. 3 shows a support beam structure A according to a

second embodiment of the present iInvention, 1In which an

15 assembling configuration of an H-beam 1, an inclined extension

part 2, and a reinforcing part 3 is different from that of the

first embodiment. Upper and lower horizontal flanges 12 and

11 of the H-beam 1 have assembly holes as assembly parts 121

and 111, and the inclined extension part 2 has assembly holes

20 on assembly parts 211 and 231. Further, assembly holes are

formed on assembly parts 311 and 321 of the reinforcing part

3. Thereby, an assembling operation is carried out by fitting
assembly screws 95 into the assembly holes.

FIGS. 4A and 4B show a support beam structure A according

25 to a third embodiment of the present invention. According to

12



5 part 2 to form a welded portion 10, the installation of the assemblable support beam structure A has
been completed. That is, if a non-welded portion 10b is formed in the middle of the contact portions
between the lower horizontal flange 11 of the H-beam 1 and the lower fastening bracket 21 of the inclined
M extension part 2 without completely welding the contact portions, water can be easily discharged
through the non-welded portion 10b during concrete casing. FIG. 3 shows a support beam structure A
according to a second embodiment of the present invention, in which an 15 assembling configuration of
an H-beam 1, an inclined extension part 2, and a reinforcing part 3 is different from that of the first
embodiment. Upper and lower horizontal flanges 12 and 11 of the H-beam 1 have assembly holes as
assembly parts tiprsagubodi mend: thepmsinezndxtbowasn parizonrksdsddangeholkd 20édnldssembly parts

211 and 231. Fggher asag@e%{% h(llesi%rcelm{éne ?%neaﬁgﬁmt}lw rtsfgfaang@élin flthe reinforcing part

akb ) e fo 2

3. Thereby, an assembling operation is carried out by g assembly screws o the assembly holes.
FIGS. 4A and 4&ssboidg Spgptst beamastludtlre A ancardiddrizisiteatbirdiembpdimedt bathe present
invention. Accordin% to this embodiment, upper and lower horizontal fIarE}es 12 and 11 of an H-beam 1

include assemb? rifgRelPRY Al PLd A2l BRESaAS ISP N dPAITE A nclfd 828 ¥bn part 2 has

an assembly piﬁ?éé\ﬂ)ﬁ? a lgyroa3semply Pafh 21d4ps8H hasasnh Rysephit hote¥i31a as gn upper
assembly part 231. A reinforcing part 3 has an assembly pin 311a as an assembly part 311, and has an

assembly hole3aH A9 BYsdbly pari331.95n appeldsteRhy bPadRetaB Gnthaseeidy extension part

2 is connected Ho (ﬂhor' Q{ltﬂl fasteni j 32 Jher i fogﬁing patt 3y %nq_ecting the
assembly part %1 to \%e éss%mbly%%r%%ﬁgmg a%%er%ﬁg%?eans 91inc U(?intgg/]y:j:7 olt and a nut into
the connected &Xembirpanper kBN bAgaie&EketioRBa slippbet beahisiedcexEsharoording to a

fourth embodiment of the present inve‘éﬂion. A cordin?‘gt?o 15 this frrhlbodiment assembl rts 211 and
la

311 that are to B8'doupIdd (SUMFEL? pB%r%n el REAZSRER %%'éeﬂ%c?ﬁto'fo -beam 1 are
provided, respestivelye oReiRBHELRhgNpactinesl pytansiprderhg ankansishel @ sdrerciag part 3. An

upper fastening bracket 23 of the inclined extension part 2

to the assembly part 321 and fitting a fastening means 9

including a bolt and a nut into the connected assembly parts.
FIGS. 5A and 5B show a support beam structure A according
to a fourth embodiment of the present invention. According to
15 this embodiment, assembly parts 211 and 311 that are to be
coupled to ends of upper and lower horizontal flanges 12 and
11 of an H-beam 1 are provided, respectively, on an end of an
inclined extension part 2 and an end of a reinforcing part 3.
An upper fastening bracket 23 of the inclined extension part 2
20 1s connected to a lower horizontal fastening portion 32 of the
reinforcing part 3 by surrounding the upper fastening bracket
23 with the assembly part 321 of the horizontal fastening
portion 32. The assembly parts 211, 311 and 321 comprise
surrounding parts 211b, 311b and 321b in such a way as to be

25 Titted over corresponding parts.
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20 is connected to a lower horizontal fastening portion 32 of the reinforcing part 3 by surrounding the
upper fastening bracket 23 with the assembly part 321 of the horizontal fastening portion 32. The
assembly parts 211, 311 and 321 comprise surrounding parts 211b, 311b and 321b in such a way as to

be 25 fitted over corresponding parts.

Assembly parts 211 are formed to be spaced apart from each

other at regular intervals in a longitudinal direction of the inclined extension part 2, so that the assembly
parts 211 are securely fitted over the lower horizontal flange 11 of the 5 H-beam 1. The upper assembly
part 311 of the reinforcing part 3 is securely fitted over the upper horizontal flange 12 of the H-beam 1.
Further, the upper fastening bracket 23 of the inclined extension part 2 is surrounded by the assembly
part 321 formed on thé&sssihalfastenizd poaks Foonese MorebforsiREpdrtATE. roshows a

Support bearm SULGLIRARCCY Y15 A7 LRIt of DS BISSERTIY AR P Y

and 12 of an H-beam 11nc

uding pins c and 121c as’assem %h

Yy par

al flanges 11
21, with

through holes 143d amd Lindd1 &teing formpdrtbr@yglstheaipaatratie gagiserblic pactd? Bd 1o permit
passage of wires 112. An inclined extension part 2

10

15

20

25

are securely fTitted over the lower horizontal flange 11 of the
H-beam 1. The upper assembly part 311 of the reinforcing part
3 is securely fitted over the upper horizontal flange 12 of
the H-beam 1. Further, the upper fastening bracket 23 of the
inclined extension part 2 is surrounded by the assembly part
321 formed on the horizontal fastening portion 32 of the
reinforcing part 3.

FIG. 6A shows a support beam structure A according to a
fifth embodiment of the present invention. Horizontal flanges
11 and 12 of an H-beam 1 include protruding pins 111c and 121c
as assembly parts 111 and 121, with through holes 1111 and
1211 being formed through the protruding pins 11l1c and 121c to
permit passage of wires 112. An inclined extension part 2
includes an assembly part 211, so that an assembly part 111 of
the lower horizontal flange 11 is fitted into the assembly
part 211 and then is fastened by the wire 112, and thereby the
inclined extension part 2 is fastened to the lower horizontal
flange 11. The inclined extension part 2 has on an upper end
thereof an assembly part 231, so that a lower assembly part
321 of the reinforcing part 3 is fastened to the assembly part
231 via a fastening means 9 including a bolt and a nut. The

reinforcing part 3 includes on an upper end thereof an

14



includes an assembly part 211, so that an assembly part 111 of the lower horizontal flange 11 is fitted into
the assembly part 211 and then is fastened by the wire 112, and thereby the 20 inclined extension part 2
is fastened to the lower horizontal flange 11. The inclined extension part 2 has on an upper end thereof
an assembly part 231, so that a lower assembly part 321 of the reinforcing part 3 is fastened to the
assembly part 231 via a fastening means 9 including a bolt and a nut. The 25 reinforcing part 3 includes
on an upper end thereof an assembly part 311, so that the assembly part 121 of the upper horizontal
flange 12 of the H-beam 1 is fitted into the assembly part 311 and then is fastened by the wire 112. FIG.
6B shows a support beam structure A according to a 5 sixth embodiment of the present invention.
According to thizgsseotiimeartasddmbippihat thenassemidivnéibh Hadzefiathangepern and 12 of an

e o A RTS8 S Ao Bl i ecerser
assembly part 311 and then is fastened by the wire 112.
FIG. 6B shows a support beam structure A according to a
5 sixth embodiment of the present invention. According to this
embodiment, assembly parts 111 and 121 formed on horizontal
flanges 11 and 12 of an H-beam 1 comprise “L”-shaped bent pins
111d and 121d. An assembly part 211 of an inclined extension
part 2 comprises an assembly pipe 211d to correspond to the
10 assembly part 111, so that the assembly part 111 of the lower
horizontal flange 11 is securely fTitted into the assembly part
211. The 1inclined extension part 2 has on an upper end
thereof an assembly part 231, so that a lower assembly part
321 of a reinforcing part 3 is fastened to the assembly part
15 231 via a fastening means 9 including a bolt and a nut. The
reinforcing part 3 has on an upper end thereof an assembly
part 311. The assembly part 311 comprises an assembly pipe
311d corresponding to the assembly part 121, so that the
assembly part 121 of the upper horizontal flange 12 of the H-
20 beam 1 is securely fitted into the assembly part 311.

FIGS. 7A, 7B and 7C show a support beam structure
according to a seventh embodiment of the present invention, in
which FIGS. 7A and 7B are a perspective view and a vertical
sectional view of the support beam structure, respectively,

25 and FIG. 7C i1s a front view of a reinforcing part. According
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M assembly part 111, so that the assembly part 111 of the lower horizontal flange 11 is securely fitted into
the assembly part 211. The inclined extension part 2 has on an upper end thereof an assembly part 231,
so that a lower assembly part 321 of a reinforcing part 3 is fastened to the assembly part 15 231 via a
fastening means 9 including a bolt and a nut. The reinforcing part 3 has on an upper end thereof an
assembly part 311. The assembly part 311 comprises an assembly pipe 311d corresponding to the
assembly part 121, so that the assembly part 121 of the upper horizontal flange 12 of the H- 20 beam 1 is
securely fitted into the assembly part 311. FIGS. 7A, 7B and 7C show a support beam structure
according to a seventh embodiment of the present invention, in which FIGS. 7A and 7B are a perspective
view and a vertital tetgoaabortinenthe aupprsebebvn Batttdkl re§pactheugr 2Bcaide&al/C is a front

view of a reinforging part..According, to this embodim ssembl rtl111 ofa er porizontal
flange 11 of an ﬁ%ﬁeiem 51%5%&%%%_%%‘@ ajgségrnbguégr%@&go? § Ig\?vge%g erﬁﬁ%%rg%\ge? fl of an
inclined extensian kuavé 2, fasiten Bgsebrblyqedrt 2B10f povitlecl @anexh erpenddsienpayb @acket 23 of the

inclined extensioné)art 2. Further, a horizontal fastening portion 31 provided on an upper end of a

reinforcing part % '@xtBAdSRS RIS Rt sSa3mbly® p A B1HGh: W cATYHYIREY siERSSEIM Mper horizontal

flange 12 ofghegipgai l2andp fagienipadagmisn 32dqendqer opapwer M epdaf{be reigforcing part 3
includes a bent assembly part 321 that has a shape corresponding to that of the assembly part 231 to be
coupled with thBEEePRBRIpaSBANdNEhPOppEPRastE NP BIEEKE B BPtHEPRRYINEAk@&ndion part 2. The

reinforcing part'3i %Hﬁ% ta fyp rti H&r th@ol Whpose S ﬁﬁ@f n EP{JSB is embodiment

allows the reinfoFclls)Hg part 3 o?f)e corl)lée):ctgﬂ%m reuseSJ,BaFt%r thé)érﬁnes(%%xtel%cg)n part ZLIH-IS welded to the

H-beam 1. fbetie sascsiugivh ibhyF16. 8§desugdpah bappestrboturzoh tabablangexiehdifig the span
odiment of the present

and reducing the height of a 20 ceiling structure according o an eighth em
venton inoCEat FPERB. AN o P BARS a RS B 2 adERH andt a
concrete layer anbhefi-herm deeniRiids iy a feigiilinm cilRrioNa TherieclgsbasBNSiRi-part 2 is
secured to the vertical web 13 of
321 that has a shape corresponding to that of the assembly
part 231 to be coupled with the assembly part 231 of the upper
fastening bracket 23 of the inclined extension part 2. The
reinforcing part 3 1is divided iInto two portions for the
15 purpose of easy operation. Thus, this embodiment allows the
reinforcing part 3 to be collected and reused, after the
inclined extension part 2 is welded to the H-beam 1.
Further, as shown in FIG. 8, a support beam structure A
capable of extending the span and reducing the height of a
20 ceiling structure according to an eighth embodiment of the
present invention includes an H-beam 1, an inclined extension
part 2, a reinforcing part 3, a deck 4, and a concrete layer
5. The H-beam 1 extends in a longitudinal direction. The

inclined extension part 2 is secured to the vertical web 13 of

25 the H-beam 1, and 1is inclined to flare at an upper end
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25 the H-beam 1, and is inclined to flare at an upper end thereof. The reinforcing part 3 functions to
reinforce the inclined extension part 2.The deck 4 is placed on the inclined extension part 2.The concrete
layer 5 fills the deck 4 placed on the inclined extension part 2. In this case, 5 an 'L'-shaped angle 14 is
used to support a bottom of the inclined extension part 2 and the vertical web 13. In this embodiment, the
'L'-shaped angle is used. However, the inclined extension part 2 and the vertical web 13 may be
supported by general welding or reinforcing bar welding M without being limited to the 'L'-shaped angle.
A celling finishing panel 8 is disposed under a lower horizontal flange 11 of the H-beam 1 to be spaced
apart therefrom by a predetermined distance, and a duct 6 or an electric wiring pipe 7 may be provided in
a space V abovthereos ceilimbdinshing ek, pacbrdndtoctisoasbbdinteinfidsgsostiiste to install a

great number ot r electric wiring. pines./. he s rt beam sfrycture A capable of extending
the span and ret u%?r% %ﬁ% r%é%%?%%‘%ﬂe %§ ing gt'ructuf(}a]eZO éila‘TEEJ(tEj(E))rdﬁg 3t e%‘rgggeen?ﬁnv%ar?ﬁon is
configured so thiaidhineeckek tenkdjppsepart ag uppahtastnicgdirackely23 obth€ildkbnethextension part

2 and the concrete layer 5 is placed on the deck 4, thus increasing strength of the supé)ort beam structure

A. Thereby, thedS5par BRI RS nfdyp bined extension part 2° In this case,

5 an “L’-shaped angle 14 1is used to support a bottom of the
inclined extension part 2 and the vertical web 13. In this
embodiment, the <"L"-shaped angle 1is used. However, the
inclined extension part 2 and the vertical web 13 may be
supported by general welding or reinforcing bar welding

10 without being limited to the “L”-shaped angle.

A ceiling fTinishing panel 8 is disposed under a lower
horizontal flange 11 of the H-beamn 1 to be spaced apart
therefrom by a predetermined distance, and a duct 6 or an
electric wiring pipe 7 may be provided in a space V above the

15 ceiling finishing panel 8. According to this embodiment, it
is possible to install a great number of ducts 6 or electric
wiring pipes 7.

The support beam structure A capable of extending the
span and reducing the height of the ceiling structure

20 according to the present invention is configured so that the
deck 4 1is disposed on an upper Tfastening bracket 23 of the
inclined extension part 2 and the concrete layer 5 is placed
on the deck 4, thus increasing strength of the support beam
structure A. Thereby, the support beam structure may be

25 applied to a long span with the small H-beam 1, thus enhancing
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25 applied to a long span with the small H-beam 1, thus enhancing space utilization. The H-beam 1 of the
support beam structure A has on a side thereof a space that permits passage of the duct 6 or the electric
wiring pipe 7, and the ceiling finishing panel 8 is provided right under the H-beam 1. 5 Thereby, a
thickness t of the ceiling structure is reduced, so that the number of stories of a building can be increased
within a limited height. FIG. 9 shows a support beam structure A capable of extending the span and
reducing the height of a ceiling M structure according to a ninth embodiment of the present invention. The
support beam structure A includes an H-beam 1, a plurality of reinforcing plates 200, an inclined plate
300, a deck 4, and a concrete layer 5. The H-beam 1 extends in a longitudinal direction, so that a wide
surface is dispasieaces ulkd i@ trRe reinfoeciHghstatesl 208 dieesssinedy hdegasd strweturgoper and lower

horizontal flanges 12 and 11 of th H(—ﬁ m_ 1 in such a way as ac % rt fro h other at
regular interval§ A}? Sext%q}lsﬂ)nsépc%rut |§§ %%%t 30# §Sa Ba?ov%{g% oiri)e:? %sfi%‘ o§ Sg‘%genfoorgngﬁgate 200 to
place the 20 dedicktthé&rean: Thhénclsledt piate 30@ id ajtaghigskto 2,lowerdnciihed steidde@02 of the

extension protruding part 201 of the reinforcing plate 200. The deck 4 is placed on the extension

protruding part EB&'&?\H@reiﬂ?&%’ng%la@Zd@)‘f eOnFAEy IR 1 208 S5 8eck-4 of the
extension 23 prefiaeipg Pagt €R1dkseddeq oprthgngidesgfiitheyrairtiaiena -Plate 88uced ThepH-beam 1

according to the ninth embodiment of the present invention has a height of about 300mm when a span is
10m. As compakBatyitthege térRentiefal $ToEkes 1 Mhaving ki3 HEgat sfaibobe 690'e -TRAmM, the height

of the H-beam Witmsi H’l\éer]tm £85 kl)]ee fﬁﬂ'ﬂ?ed by almost half.

FIG. 9 shows a support beam structure A capable of
extending the span and reducing the height of a ceiling

10 structure according to a ninth embodiment of the present
invention. The support beam structure A includes an H-beam 1,

a plurality of reinforcing plates 200, an inclined plate 300,

a deck 4, and a concrete layer 5. The H-beam 1 extends in a
longitudinal direction, so that a wide surface iIs disposed

15 thereon. The reinforcing plates 200 are securely inserted
between upper and lower horizontal flanges 12 and 11 of the H-
beam 1 in such a way as to be spaced apart from each other at
regular intervals. An extension protruding part 201 is
provided on a side of the reinforcing plate 200 to place the

20 deck 4 thereon. The inclined plate 300 is attached to a lower
inclined surface 202 of the extension protruding part 201 of
the reinforcing plate 200. The deck 4 1i1s placed on the
extension protruding part 201 of the reinforcing plate 200.
The concrete layer 5 is placed on the deck 4 of the extension

25 protruding part 201 provided on the side of the reinforcing
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The reason why the height of the H-beam 1 of this invention can be considerably reduced is as follows.
That is, the support beam structure A of this invention is configured M so that it does not use only the
H-beam 1, and the plurality of reinforcing plates 200 are inserted between the upper and lower horizontal
flanges 12 and 11 in such a way as to be spaced apart from each other at an interval of 2m, thus
increasing strength of the H-beam 1, and the concrete layer 5 15 is cured on the reinforcing plate 200,
thus increasing overall strength of the support beam structure A. Thereby, even though a span between
pillars is increased to 10m, the height of the H-beam 1 can be considerably reduced. In this
embodiment, an installation interval between the 20 reinforcing plates 200 is 2m. However, the interval
may be increaspdadieretfifted as necessary. According to this embodiment, the thickness of the

reinforcing plate 200 iﬂ?emrﬂ,_Bngmsicle %f @gr&i%rqégg {Jrl]aete Zpgtiﬁls%%gg'n 0, q:e I(-)libeaqm 1 has the
shape of a flat 25 rectangle and 1s secure y Inserted between the upper an \ower Horizontal flanges 12
and 11 of the Haresent, tievetieisidaad tike heinfpreingfplbe 20 0B300mhishdhe alespahisiplaced

protrudes so that the extension protruding part 201 can be installed, and a lower portion of the reinforcing

plate 200 5 couptBt to tAS e ARG DrotkiindtB&rt SBVRIE 003 cliHeBteHate PO HhU8, the

reinfor_cing Fﬁat%éiiéﬁﬁstﬂﬂ%&ﬂﬂ%tbb@@%éq%D%é‘“ﬁ@_ S Weh ASRARYPeEN S that the
fastening operation is very easy. In this embodiment, the reinforcing plate 200 has on one
invention can be reduced by almost half.

The reason why the height of the H-beam 1 of this
invention can be considerably reduced is as follows. That 1is,
the support beam structure A of this invention is configured

10 so that i1t does not use only the H-beam 1, and the plurality
of reinforcing plates 200 are iInserted between the upper and
lower horizontal flanges 12 and 11 iIn such a way as to be
spaced apart from each other at an interval of 2m, thus
increasing strength of the H-beam 1, and the concrete layer 5

15 1s cured on the reinforcing plate 200, thus increasing overall
strength of the support beam structure A. Thereby, even
though a span between pillars is increased to 10m, the height
of the H-beam 1 can be considerably reduced.

In this embodiment, an installation interval between the

20 reinforcing plates 200 is 2n. However, the interval may be
increased or reduced as necessary.

According to this embodiment, the thickness of the
reinforcing plate 200 is 5mm, one side of the reinforcing
plate 200 inserted into the H-beam 1 has the shape of a flat

25 rectangle and is securely iInserted between the upper and lower
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M side the extension protruding part 201 and the inclined surface 202. However, without being limited to
such a configuration, a through hole 203 for permitting passage of a reinforcing bar 51 and concrete may
be formed in a central portion of the reinforcing plate 200 as shown in FIGS. 9 and 15 10. Further, as
shown in FIG. 10, a reinforcing plate may be welded to a lower horizontal flange 11 of an H-beam 1, and
an upper end of the reinforcing plate may be spaced apart from an upper horizontal flange 12 by a
predetermined distance to form a space, so that a deck 4 may be inserted into the space. 20 Such a
configuration does not require the inclined plate 300. As described above, the present invention
provides a support beam structure capable of extending the span and reducing the height of a ceiling
structure and ahordezdiatioh Mdengeshdidotnd wiichthdkeppdobesearh.stithgurtkRe?s sdgeufactured by

cutting, bending, an weIFin n H=beam or | sheet produ in neral manyfacturing plant, and
IS manufacturegjﬁ ggremi ?e'%fgt'éC % oo%flg%ﬁ,sgg hacﬂhi@ﬁﬁ%%nfﬁ%hgzegr%d%trfa a E %%éjility. WHAT IS
CLAIMED IS: protrufiessipport bieat thigctaseenpibie pirettending asnatn &0l reciueinigea height of a

ceiling structure, the support beam 5 structure comprisie{% an H-beam extending in a longitudinal

direction;  ar IHAEFExteA bl Pt ie RO B oREr E0fake WrERLRA U et e fPH-beam, and
inclined in sgchayureas 0 flghe abRreHBRBH pAJBRIRRRg part 201 has the inclined

surface 202. Thus, the reinforcing plate 2 is fastened in the
H-beam 1 using a hitting means such as a hammer, so that the
fastening operation IS very easy.
In this embodiment, the reinforcing plate 200 has on one
10 side the extension protruding part 201 and the 1inclined
surface 202. However, without being limited to such a
configuration, a through hole 203 for permitting passage of a
reinforcing bar 51 and concrete may be formed in a central
portion of the reinforcing plate 200 as shown in FIGS. 9 and
15 10. Further, as shown in FIG. 10, a reinforcing plate may be
welded to a lower horizontal flange 11 of an H-beam 1, and an
upper end of the reinforcing plate may be spaced apart from an
upper horizontal flange 12 by a predetermined distance to form
a space, so that a deck 4 may be inserted into the space.
20 Such a configuration does not require the inclined plate 300.
As described above, the present invention provides a
support beam structure capable of extending the span and
reducing the height of a ceiling structure and an installation
method thereof, 1in which the support beam structure is

25 manufactured by cutting, bending, and welding an H-beam or a
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Ma reinforcing part for reinforcing the inclined extension part; a deck placed on an upper end of the
inclined extension part; and a concrete layer for filling a top of the inclined 15 extension part, a top
of the H-beam, and a top of the deck. 2. The support beam structure as set forth in claim 1, wherein
the reinforcing part for reinforcing the H-beam and the inclined extension part comprises a flat bar
coupling a 20 vertical web of the H-beam to an inclined surface, or a bent reinforcing bar formed by
bending a reinforcing bar. 3. The support beam structure as set forth in claim 1, wherein a duct or
an electric wiring pipe is provided in a 25 space outside neighboring inclined surfaces of the inclined
extension part that are adjacent to but spaced apart from each other, and a ceiling finishing panel is
placed right ungdieg lowbeebripbatkideshginobtheeReredmmenpkasid ni e A BOk spaieédigpart from the
lower horizontal flange, 4. The t beam structure forth in_clai whgrein the inclined
surface is inclin@%%g? §r(1:?rlf<§her9atic¥r? ar%#grﬁ)?gbcﬁ%p §§{E§‘5}5 85%‘@(;835.&, S.Sﬁegﬁ%%orﬁ%‘ie%m structure as
set forth in clainirivenit@érgintas rgncicsenicapacdol feafdlding the H-beam and the inclined extension part
is welded to the upper end of the inclined extension part and an end of the upper horizontal flange of the
H-beam.
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15 6. A method of installing an assemblable support beam structure, comprising: installing an
H-beam extending in a longitudinal direction and having assembly parts formed on ends of upper 20 and
lower horizontal flanges, the assembly parts being spaced apart from each other; coupling an inclined
extension part to the assembly part provided on a lower portion of the H-beam, using an assembly part
coupled at a lower end thereof to the assembly part 25 formed on the lower horizontal flange of the
installed H-beam; assembling a reinforcing part to couple the inclined extension part with the H-beam
and thereby reinforce the inclined extension part, using an assembly part that is fastened at opposite
ends thereof to an upper assembly part of 5 the inclined extension part and the assembly part of the
upper horizontalt¥ahgESoftkd MEBe bfi; placing a deck on an upper end of the inclined extension part;
and welding coupling portions between the inclined extension M part and the H-beam, at a position
on the deck. 7. An assemblable support beam structure, comprising: an H-beam extending in a
longitudinal direction and havingpasterbbhmpartsdetued aapad$ofappextsndiiowera span

and reducing a height of a ceiling structure, the support beam
5 structure comprising:
an H-beam extending in a longitudinal direction;
an inclined extension part fastened to a lower surface or
a side surface of the H-beam, and inclined In such a way as to
flare at an upper end thereof;
10 a reinforcing part for reinforcing the inclined extension
part;
a deck placed on an upper end of the inclined extension
part; and
a concrete layer for fTilling a top of the inclined

15 extension part, a top of the H-beam, and a top of the deck.

2. The support beam structure as set forth in claim 1,
wherein the reinforcing part for reinforcing the H-beam and
the iInclined extension part comprises a fTlat bar coupling a

20 vertical web of the H-beam to an inclined surface, or a bent

reinforcing bar formed by bending a reinforcing bar.
3. The support beam structure as set forth in claim 1,

wherein a duct or an electric wiring pipe is provided in a

25 space outside neighboring inclined surfaces of the inclined
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15 horizontal flanges, the assembly parts being spaced apart from each other; an inclined extension
part including an assembly part coupled at a lower end thereof to the assembly part formed on the lower
horizontal flange of the H-beam, and an assembly 20 part provided on an upper end thereof that is
inclined to flare out; and a reinforcing part including an assembly part fastened at opposite ends thereof to
an upper assembly part of the inclined extension part and the assembly part of the upper 25 horizontal
flange of the H-beam, thus coupling the inclined extension part with the H-beam and thereby reinforcing
the inclined extension part. 8. The support beam structure as set forth in claim 7, 5 wherein the
assembly part is selected from a group consisting of a protruding pin, a fastening hole, a fastening ring, a
surrounding pa@x&ensiopineaid athadsand pgireent t. ude sppgert lamtstfitonreaghset forth in

claim 8, M wherein the protruding Rip.of the assemb| rt includes a thrqugh hale hat a wire is
M hetSidRe PR AR FARTRY B HID Rl R gRe L' 8
lower horizontal flange of the H-beam or placed at a position

spaced apart from the lower horizontal flange.

4. The support beam structure as set forth in claim 3,
wherein the inclined surface is iInclined at an inclination

angle of about 35 to 75 degrees.

10 5. The support beam structure as set forth in claim 1,
wherein the reinforcing part for reinforcing the H-beam and
the inclined extension part is welded to the upper end of the
inclined extension part and an end of the upper horizontal
flange of the H-beam.

15

6. A method of installing an assemblable support beam
structure, comprising:

installing an H-beam extending 1in a longitudinal
direction and having assembly parts formed on ends of upper

20 and lower horizontal flanges, the assembly parts being spaced
apart from each other;

coupling an inclined extension part to the assembly part
provided on a lower portion of the H-beam, using an assembly
part coupled at a lower end thereof to the assembly part

25 Tformed on the lower horizontal flange of the installed H-beam;

23



10. The support beam structure as set forth in claim 1, wherein a non-welded portion is formed at a
position on 15 contact portions between the lower horizontal flange of the H-beam and a lower fastening
bracket of the inclined extension part. 11. A support beam structure capable of extending a span 20
and reducing a height of a ceiling structure, the support beam structure comprising: an H-beam extending
in a longitudinal direction; a plurality of reinforcing plates inserted between the upper and lower horizontal
flanges of the H-beam in such a way 25 as to be spaced apart from each other at regular intervals, with
an extension protruding part being provided on a side of each of the reinforcing plates to place a deck
thereon; an inclined plate fastened to a lower inclined surface of the extension protruding part of each
of the reinforcing 5 pla@esembliing deck prAcdOoRing: axeditsiokPprepuahsy peireof Bahibethe reinforcing

plates;and  a.qonerpsh layaHor Iipe 24R8 OHNSISINGhPIYRAA 19R PHFEEKene
inclined extension part, using an assembly part that 1is
fastened at opposite ends thereof to an upper assembly part of
5 the inclined extension part and the assembly part of the upper
horizontal flange of the H-beam;
placing a deck on an upper end of the inclined extension
part; and
welding coupling portions between the inclined extension

10 part and the H-beam, at a position on the deck.

7. An assemblable support beam structure, comprising:
an H-beam extending in a longitudinal direction and
having assembly parts formed on ends of upper and lower
15 horizontal flanges, the assembly parts being spaced apart from
each other;
an inclined extension part including an assembly part
coupled at a lower end thereof to the assembly part formed on
the lower horizontal flange of the H-beam, and an assembly
20 part provided on an upper end thereof that is inclined to
flare out; and
a reinforcing part including an assembly part fastened at
opposite ends thereof to an upper assembly part of the
inclined extension part and the assembly part of the upper

25 horizontal flange of the H-beam, thus coupling the inclined
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10 12. The support beam structure as set forth in claim 1, wherein each of the reinforcing plates is
configured so that a first side surface thereof inserted into the H-beam has a shape of a flat rectangle and
is securely inserted between the 15 upper and lower horizontal flanges of the H-beam, and a second side
surface thereof having the deck protrudes to allow the extension protruding part to be placed thereon, and
a lower portion thereof coupled to the extension protruding part has an inclined surface. 20 13. A
support beam structure capable of extending a span and reducing a height of a ceiling structure, the
support beam structure comprising: an H-beam extending in a longitudinal direction; 25a plurality of
reinforcing plates welded to a lower horizontal flange of the H-beam in such a way as to be spaced apart
from each otheextesqiian inpaivklsy Eteh thendrdintsicingplatbs reingrednkoupped pdhn thereof a
space that is spiahcgpiﬁg%rt fr m.aa up %rrtlgrizontal flange of the H- 5 beam by a predetermined distance,

with an extension protru ineg]( part being provided on a side of each of the reinforcing plates to place a

deck thereon; the deck placed on the extension protruding part of each of the reinforcing plates; and
Ma concrete layer for fiIIin_<|:1 a tog of the deck. i i
8. The support beam structure as set forth in claim 7,
5 wherein the assembly part is selected from a group consisting
of a protruding pin, a fastening hole, a fastening ring, a

surrounding part, a bent pin and an assembly pipe.

9. The support beam structure as set forth in claim 8,
10 wherein the protruding pin of the assembly part includes a

through hole so that a wire is iInserted into the through hole.

10. The support beam structure as set forth in claim 1,

wherein a non-welded portion 1is formed at a position on

15 contact portions between the lower horizontal flange of the H-
beam and a lower fastening bracket of the inclined extension

part.

11. A support beam structure capable of extending a span
20 and reducing a height of a ceiling structure, the support beam
structure comprising:
an H-beam extending in a longitudinal direction;
a plurality of reinforcing plates inserted between the
upper and lower horizontal flanges of the H-beam in such a way

25 as to be spaced apart from each other at regular intervals,

25



10

15

20

25

with an extension protruding part being provided on a side of
each of the reinforcing plates to place a deck thereon;

an inclined plate fastened to a lower inclined surface of
the extension protruding part of each of the reinforcing
plates;

the deck placed on the extension protruding part of each
of the reinforcing plates; and

a concrete layer for filling a top of the inclined plate

and a top of the deck.

12. The support beam structure as set forth in claim 1,
wherein each of the reinforcing plates is configured so that a
first side surface thereof inserted into the H-beam has a
shape of a flat rectangle and is securely inserted between the
upper and lower horizontal flanges of the H-beam, and a second
side surface thereof having the deck protrudes to allow the
extension protruding part to be placed thereon, and a lower
portion thereof coupled to the extension protruding part has

an inclined surface.

13. A support beam structure capable of extending a span
and reducing a height of a ceiling structure, the support beam
structure comprising:

an H-beam extending in a longitudinal direction;

a plurality of reinforcing plates welded to a lower

26
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horizontal flange of the H-beam in such a way as to be spaced
apart from each other at regular intervals, each of the
reinforcing plates having on an upper portion thereof a space
that is spaced apart from an upper horizontal flange of the H-
beam by a predetermined distance, with an extension protruding
part being provided on a side of each of the reinforcing
plates to place a deck thereon;

the deck placed on the extension protruding part of each
of the reinforcing plates; and

a concrete layer for filling a top of the deck.
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