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pr esent

invention relates to a double floor structure conprising an

1 DOUBLE FLOOR STRUCTURE BACKGROUND OF THRNENENT!I ON The

upper

fl oor supported by a support neans provided on a |ower floor. As a general
doubl e floor structure, there have been known a double floor in which a

W ring space for signa

cabl es and power- supply cables for OA equi pnent and

the like is provided between two floors, and a double floor structure for
roomin which an air conditioning chanber is provided under a | ower
fl oor and nounting of chips onto a Erinted substrate or the like is

a cl ean

conducted. I'n these doubl e fPEERLEt F

menber s

appropriate intervals are

or on a

round bar BAtREROUNDDEFSTHE pOVENTION at a hei ght of

eP8r 6SRUGTHREr al ity of round bar

st eel

havi ng a dianeter of about 9 mmand constituting post nenbers at

erected on the floor surface of the | ower fl oor

fl oor ground nenber, floor nmenber holding neans are fixed to the

| ower roor,.and a floor nmenber is nnunted astriqe t he fl oor npnber
nmeans. In this raseprident!| opveAENBAr re3atgyYake kNashane farbd ts four

corners

are supported by the floor nenber hol ding nmeans. In the nount

chips ontoiLHetRELNEEHPTYRINEALS WBHetUINE #0&upported by a support

means provided on a lower floor.

As a general double floor structure, there have been
known a double floor in which a wiring space for signal
cables and power supply cables for OA equipment and the
like is provided between two floors, and a double floor
structure for a clean room in which an air conditioning
chamber is provided under a lower floor and mounting of
chips onto a printed substrate or thé like 1is éonducted.
In these double floor structures, a plurality of round bar
steel members having a diameter of about 9 mm and
constituting post members at appropriate intervals are
erected on the floor surface of the lower floor or on a
floor ground member, floor member holding means are fixed
to the round bar steel members at positions at a height of
300 to 600 mm from the lower floor, and a floor member is
mounted astride the floor member holding means. In this
case, the floor member is square in shape, and its four
corners are supported by the floor member holding means.

In the mounting of chips onto the printed substrate,

300 to 600 mMm from.t he

hol di ng

i ng of



- 2 an operation of noving a bed with the substrate mun hﬁﬁ% dhfrereon over a
predeterm ned di stance, positioning the bed, and nounti e chips onto
the stopped substrate is repeatedly conducted by a nounting device at high
speed. In this case, the chips are nounted onto the printed substrate at a
pitch of several microneters, so that- @ high positioning accuracy is
required. In sonme cases of the nounting device, the positioning of the
substrate, nanely, the novenent and stoppage of the bed is repeated at a
short period of 0.1 sec/cycle, and the bed with the substrate nounted

thereon ks sp¥edtabnhbghmepead at belewneh athe SHtatatidhendevies itself
constitutes a vibration source. In this case, in the conventional double

floor S”Hﬁéf‘é@n berPashrEBEReLf i ndLe o3 lsendele, ¥ itthedilRpreenbey, i s
supported at a high position of the post nmenbers, so that stiffness in the

vertical ghiertigp:and.har Laoptabodiy 854 ansad Qoo Thietare, the

vi bration € nou Se I's”l argel and 11 takes | ong

i f h h h bl h h
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mount i ng deV|ce cannot be majntained. On the other hand exaqﬁles of systens
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substrate at a pitch of several micrometers, so that a high
positioning accuracy is required.

In some cases of the mounting device, the
positioning of the substrate, namely, the movement and
stoppage of the bed is repeated at a short period of 0.1
sec/cycle, and the bed with the substrate mounted thereon
is moved at high speed at the period, so that the device
itself constitutes a vibration source. 1In this case, in
the conventional double floor structure, the post members
are slender, and the floor member is supported at a high
position of the post members, so that stiffness in the
vertical direction and horizontal directions is low.
Therefore, the vibration by the mounting device is largely
amplified, and it takes long time for the vibration to be
damped, so that there is the problem that the substrate
positioning accuracy is lowered and the performance of the
mouhting device cannot be maintained.

On the other hand, examples of systems having a high

stiffness and providing a high vibration-damping



- 3 performance include a large type surface plate haviguae 2088 ght of
about 3.5 to 5t. The large type surface plate has a structure in which a
stainless steel plate having an area of 1200 mm X 3000 nm and a thi ckness
of 60 mm a plate nenber constructed by wi nding a stainless steel sheet
around a precast concrete having a thickness of 200 mm or the like is
bolted to heavy steel nenbers such as H shaped steels. Since the surface
plate is required to have high horizontal ness accuracy at its surface,
trenmendous tine is taken for securing not only the accuracy of the single
body but péstormenderizohtdenessaseeursapy aurfheet phatef havidiald ation, so
that the cost rises considerably. Furthernore, |arge equipnent is reqU|red
at the timeeigiit ioStabbuhg3t betbeavy.| aflge typeestypacsupkate, paadet he

| arge equi pnent cannot be introduced where the installation site is a clean

room Thergf{ore, sttutbupeCeasSahYchOawetkineklh speeilalplihiceerspriongsaand
rollers, so that there is the problem of poor morkability SUNN%RY CF THE

I NVENTI ON The, p @Sf.g@ ol Ay et e chas een fjeéc?tﬂu[?“

above-mentioned problens in the prior art. ccor 'S an o ject of

the presenj, Pnéégﬁtﬁ%ﬁgeé O§gd§1§dgﬁkjb fthagn e%tsr ‘é%%‘érle St 1S

i nexpensi ve, as a

around a precast concrete having a thickness of 200 mm, or
the like is bolted to heavy steel members such as H-shaped
steels. Since the surface plate is required to have high
horizontalness accuracy at its surface, tremendous time is
taken for securing not only the accuracy of the single body
but also the horizontalness accuracy at the time of
installation, so that the cost rises considerably.
Furthermore, large equipment is required at the time
of installing the heavy large type surface plate, and the
large equipment cannot be introduced where the installation
site is a clean room. Therefore, it is necessary to work
with special three-prongs and rollers, so that there is the

problem of poor workability.

SUMMARY OF THE INVENTION

The present invention has been made in consideration
of the above-mentioned problems in the prior art.
Accordingly, it is an object of the present invention to

provide a double floor structure that is inexpensive, has a



hi gh stiffness, good workability, and offers a high vibs&iNDIO6anpi ng
performance. In order to attain the above object, a double floor structure
as set forth in claim1 conprising an upper floor nenber constituting an
upper floor, the upper floor nenber being supported by a support neans
provided on a lower floor is characterdzed in that the upper floor nenber
is wunitarily conprised of a floor panel portion formng a floor surface, a
first wall portion extending dowmwards fromcircunferential edges of the

fl oor panel portion and continuous in the circunferential direction, and a
second wakghpstifsnespanaeadbewkaridpsose@nsorafiinis f hi@hfirst wal |
portion and progressively increased in thickness toward the center of the
fl oor panelibpettibondakpdogdiryg foomsmcke .a doubl e fl oor structure, the floor
panel portion formng the floor surface is provided at its circunferential
edges with the fimséraet| tposttain ekéeadong dbwewards alotbdentfilmmts in the
circunferential direction, so that high stiffness can be obtained at the

ci rcunfergptiatuedggs ekt e rthoar Rangh ROrddnki Fid het ,upsénce1bbe second
wal | portion is spanned between opposed portions of the first wall portion

and the sgegp rw@bhftﬁ%fula@ % REQAReSSioe! Y ewr@ﬁg@ﬁ # b4 Hi fkpgss toward

the center of the floor parel portion, nanely, the direction 28 JUNE

2006 - 5 being supported by a support means provided on a lower

floor is characterized in that the upper floor member is
unitarily comprised of a floor panel portion forming a
floor surface, a first wall portionvextending downwards
from circumferential edges of the floor panel portion and
continuous in the circumferential direction, and a second
wall portion spanned between opposed portions of the first
wall portion and progressively increased in thickness
toward the center of the floor panel portion.

According to such a double floor structure, the
floor panel portion forming the floor surface is provided
at its circumferential edges with the first wall portion
extending downwards and continuous in the circumferential
direction, so that high stiffness can be obtained at the
circumferential edges of the floor panel portion. Further,
since the second wall portion is spanned between opposed
portions of the first wall portion and the second wall
portion is progressively increased in thickness toward the

center of the floor panel portion, namely, in the direction



parting away fromthe circunferential edges, so that an 28Jpp&nrodd oor nenber
wi th higher stiffness can be fornmed. In addition, by providing the wal
portions unitary wth the floor panel portion on the lower side of th
upper floor menber, it is possible to provide an extrenely high stiffness,
as contrasted, for exanple, to sinple- Pernforcing ribs subsidiarily
provi ded for enhancing the stiffness. Furthernore, since a sinple structure
in which the floor panel portion and the wall portions are unitary with
each other is adopted, the structure can be cast, resultingh in good
g

produci bi Ipast irhdwincerehetice ratroveferenhdahordders aPs

itmgite, th

fl oor panel portion and the wall portions can be produced i nexpensive
addi ti on, ugpeeddiibder frheadre stwiich unégbecostiAfneses the peefemtneicnvention is
characterized in that the floor panel portion is polygonal in shape,

the first wall

increased in thickness toward the center of each of the sides. That i

al though ety alhdortdnsp@hiet Noftish ¥Al thepObivkenseaasbitt whed Wper
plurality of surfaces tend to be lower in stiffness than the corner

portions
central
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stiffness, as contrasted, for example, to simple
reinforcing ribs subsidiarily provided for enhancing the
stiffnegs.

Furthermore, since a simple structure in which the
floor panel portion and the wall portions are unitary with
each other is adopted, the structure can be cast, resulting
in good producibility, and since the structure of the mold
is also simple, the floor panel portion and the wall
portions can be produced inexpensively.

In addition, the double floor structure according to
the present invention is characterized in that the floor
panel portion is polygonal in shape, and the first wall
portion extending downwards from the sides is progressively
increased in thickness toward the center of each of the
sides.

That is, although central portions of the first wall
portion constituted of a plurality of surfaces tend to be
lower in stiffness than the corner portions being the

boundaries between the adjacent wall surfaces, the central
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portions are increased in thickness and, therefore, the 289UNERDESS of the
portion can be enhanced, and the upper floor nenber can have

first wall
hi gher sti

rectangul ar shape. That is, the sinple shape offers good producibility,
the arrangenent of a plurality of the- @pper floor nenbers can be carried

ffness. Furthernore, the polygonal shape is desirably a

and

out easily, so that efficient work can be achieved. In addition, the double
fl oor structure according to the present invention is characterized in that

t he outer

circunferential surface of the first wall portion inclines

towar d t hecdmisiares cire hieneppesed | bor thiakeespnanfde gofmRdicde dithection from
the side of the upper floor surface. That is, in arranging the plurality of

upper floostinenbdes sof ttleeffisstwakllpporidos ofnt he adihaceed,umyet

fl oor

menbers do not interfere with each other, so that the upper floor nenbers
thavi ddeet fegpsr thenedbet yernhavbyhabheti sgiffifecfdsaor panel portions
acent upper floor nenbers each other. Besides, the double floor

structure accor dig@ ti2 et PrieseBol Ry 1 0$hdSe charasterkped bn that the
portion extends downwards to the vicinity of the [ower floor,

fﬂmg their Loweln sy a5 gach suppPord edehy (1,1 SUPRRLE BB2BSs gBodUNE 2006

can be | ai
of the adj

first wall

producibility, and the arrangement of a plurality of the
upper floor members can be carried out easily, so that
efficient work can be achieved.

In addition, the double floor structure according to
the present invention is characterized in that the outer
circumferential surface of the first wall portion inclines
toward the inside of the upper floor member in the downward
direction from the side of the upper floor surface.

That 1is, in arranging the plurality of upper floor
members, the first wall portions of the adjacent upper
floor members do not interfere with each other, so that the
upper floor members can be laid without gaps therebetween,
by abutting the floor panel portions of the adjacent upper
floor members each other.

Besides, the double floor structure according to the
present invention is characterized in that the first wall
portion extends downwards to the vicinity of the lower
floor, and their lower ends are each supported by the

support means.



Since the upper floor menber is supported in the vicinidgyuRE 2bdse | ower
floor, even if horizontal vibration acts thereon, the nonent acting on the
support neans is small. Therefore, the support nmeans would be less |liable
to be defornmed, and can rigidly support the upper floor nenber, thereby
danping the vibration of the upper fleor7 at an early stage. In addition,
the double floor structure according to the present invention is
characterized in that the upper floor is forned by arranging a plurality of
t he upper floor nenbers, and the support neans collectively support the
first wall porti @isaaef tite ahaceftoappesmibdévois neupesstedi noethbe first
wal | portions of the adjacent upper floor nenbers are collectively

support ed ¥ycihet §0SH0he SUPREFt fIBBRS, et/Be W€ BBES zohthhe vaerdtans of the
upper floor menbers adjacently supported by the conmon support nenber can

be al i gned,nt & houl - 2oy, a@h&%&ﬁ@ﬁt ;(Belﬁeuehetﬁgoghpébrrl&cm%%saqcoordl ng to

t he present invention is characterized in that the Support nmeans 1s

compri sed gf. g rod et ed on e, dhga\s;ft fhoats @nd)anouppec, thagtmount

means whi c S retalne o ‘“the'rto iC | oor menber is

ted, th fl trati t hrough whi ch
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member, thereby damping the vibration of the upper floor at

an early stage.

In addition, the double floor structure according to
the present invention is characterized in that the upper
floor is formed by arranging a plurality of the upper floor
members, and the support means collectively support the
first wall portions of the adjacent upper floor members.

Since the first wall portions of the adjacent upper
floor members are collectively supported by the common
support means, the heights of the portions of the upper
floor members adjacently supported by the common support
member can be aligned without any adjustment.

The double floor structure according to the present
invention is characterized in that the support means is
comprised of a rod erected on the lower floor, and an upper
floor mount means which is retained to the rod and on which
the upper floor member is mounted, the upper floor member
comprises a penetration means through which a fixing means

for fixing the upper floor member is passed vertically, and



t he upper floor nmenber is fixed to the upper floor nount2sJosansidy the

fi xing means passed through the penetration neans. That is, the upper floor
menber is fixed to the upper floor nmount neans retained to the rod erected
on the |lower floor, by the fixing neans passed through the upper floor
menber, so that the upper floor nenber €an be securely fixed to the | ower
fl oor. Besides, the double floor structure according to the present
invention is characterized in that a plurality of the rods for supporting

t he pIurall of the arran per ro r are ected on.,a comon
base pIateIH¥ té%&%ﬁg ¢ AE%oEg?anPSrtﬁﬁ8°§tFﬁ%?ﬂ%e si nce

the plurality of rods for supportlng the plurality of upper floor nenbers
are erect &P the MO NG UpIRE P2 g hHrd Fh{@wm &hgt Pﬁﬁ@tlré&sl%n be
arranged at high accuracy in a factory or the |ike. Therefore, positioning
of the rodseats. a working site is not needed, so that the double floor can
be worked efficiently. The double floor structure according to the present

i nvention i s charmaetteriiszedhen udpatr theappermbdénars nbixed heahbei s provi ded
with a tapped hole, and a bolt which penetrates through a penetrating hole
consti t utiugpdherl peneaidait ofe ARaNSe BAINEANSHI tHbesotherkickiedy oreaitse i S 28
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lower floor, by the fixing means passed through the upper
floor member, so that the upper floor member can be
securely fixed to the lower floor.

Besides, the double floor structure according to the
present invention is characterized in that a plurality of
the rods for supporting the plurality of the arranged upper
floor members are erected on a common base plate disposed
on the lower floor. According to this structure, since the
plurality of rods for supporting the plurality of upper
floor members are erected on the common base plate, the
intervals of the rods can be arranged at high accuracy in a
factory or the like. Therefore, positioning of the rods at
‘a working site is not needed, so that the double floor can
be worked efficiently.

The double floor structure according to the present
invention is characterized in that the upper floor mount
means is provided with a tapped hole, and a bolt which

penetrates through a penetrating hole constituting the

penetration means and constitutes the fixing means 1is



fastened into the tapped hole to thereby fix the upper {d Qg Jyggroer. That
is, the bolt penetrating through the upper floor nenber Is astened into
t he tapped hol e possessed by the upper floor nmount neans, to thereby fix
t he upper floor nenber, so that the upper floor nmenber can be fixed
rigidly. The double floor structure according to the present invention is
characterized in that the upper floor nount neans conprises a position
adj usting neans by which the horizontal position of the tapped hole
relative to the rod can be adjusted. That is, the position of the tapped
hol e can bexstshiawst Bets etinéi veppedt heleodowhheleby ffiixedhesapdeat it is
possi ble to adjust the positions of the tapped holes according to the bolts
penetrati ngy 44w o @- pl urality of the upper floor nmembers and to easily
mat ch the positions of the bolts and the tapped holes, and workability is

enhanced. The QOqghqi e upper %%&é%ﬁ@%?ﬁ@iﬂ%ﬁﬁﬂr&ﬂghpEﬁéeﬂbgeknveﬂti0” i's

characterized in nount ans conpri ses ol di ng neans
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member, so that the upper floor member can be fixed rigidly.

The double floor structure according to the present
invention is characterized in that the upper floor mount
means comprises a position adjusting means by which the
horizontal position of the tapped hole relative to the rod
can be adjusted.

That is, the position of the tapped hole can be
adjusted relative to the rod which is fixed, so that it is
possible to adjust the positions of the tapped holes
according to the bolts penetrating through a plurality of
the upper floor members and to easily match the positions
of the bolts and the tapped holes, and workability is
enhanced.

The double floor structure according to the present
invention is characterized in that the upper floor mount
means comprises a holding means for holding the upper floor
member, the holding means comprises an opening larger than
the outer shape of the rod, and the tapped hole, and the

position adjusting means 1s comprised of the holding means



with the rod passed through the opening. That is, the hasdung20®ans provi ded
with the tapped holes is provided with the opening |arger than the outside
di aneter of the rod, whereby the adjusting neans can be provided easily and
i nexpensively. The double floor structure according to the present

invention is characterized in that the Mpper floor nount neans conprises a
vertical novenent neans engaged with the rod so as to be novable in the
vertical direction, and the holding neans is nmounted on the verti cal
novenment neans to thereby constitute a height adjusting nmeans for the upper
fl oor nmenberth THa ted pawsedpporeudkahBefopPesupforting the upper floor
menber conprises the height adjusting neans, so that a flat floor surface
can be easily foflimed, isyerthen hdielicasencais gofdobdeduwiicether redpby
arranging a plurality of the upper floor menbers. In addition, the double
floor strugdse acarsk iged ovithetpeespahihgvenaryer ithadhahaciorriszett i n t hat
a screw groove is provided in the outer circunference of the rod, the

vertical rpvaEr BaNSHEORRY | SHiSe PeB Gl EMe PARY 18R i ngChewnengagedhav th the
screw groove of the rod, and the holding nmeans is engaged and st opped by

being cl a - : S with the rod fromthe upper 28
being_ ¢l angiesl,; el WeRm By Ntla SEA EXp ERGR0ET Y

The double floor structure according to the present
invention is characterized in that the upper floor mount
means comprises a vertical movement means engaged with the
rod so as to be movable in the vertical direction, and the
holding means is mounted on the vertical movement means to
thereby constitute a height adjusting means for the upper
floor member.

That is, the support means for supporting the upper
floor member comprises the height adjusting means, so that
a flat floor surface can be easily formed, even in the case
of a floor surface formed by arranging a plurality of the
upper floor members.

In addition, the double floor structure according to
the present invention is characterized in that a screw
groove 1is provided in the outer circumference of the rod,
the vertical movement means comprises a screw portion
screw—-engaged with the screw groove of the rod, and the
holding means is engaged and stopped by being clamped

between a nut screw-engaged with the rod from the upper



side and the vertical novenent neans. That is, since thegSghngWesy cove of the
vertical novenent neans and the screw groove of the rod are screw engaged
wi th each other, the heights of the holding neans and the upper fl oor
menber can be easily adjusted by rotating the vertical novenent neans, and
the hol ding nmeans and the vertical nmovepent nmeans can be fixed securely and
firmy by screwengaging the nut with the rod fromthe upper side,
resulting in that the upper floor nmenber can be supported stably. The
vertical novement neans desirably has a hexagonal outer shape in plan view,

wher eby t hgi ¥erihgathe Mpvereshl eansnean heagassily noved by use of a
hexagonal wench or the like. The vertical novenent neans is desirably

provided in its @uer; £irsuyderai i sbroerdtosvai bh aReopeRtRgadi rected
toward the rod, whereby the vertical novenent neans can be easily noved by

nserting foPateft hifnl!Lhal Ph LBEAPERLBYe ﬁ;era&ien BNAIOU Y Qee into

whi ch a wench or t cannot be put easi deformation restraining
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rotating the vertical movement means, and the holding means
and the vertical movement means can be fixed securely and
firmly by screw-engaging the nut with the rod from the
upper side, resulting in that the upper floor member can be
supported stably.

The vertical movement means desirably has a
hexagonal outer shape in plan view, whereby the vertical
movement means can be easily moved by use of a hexagonal
wrench or the like.

The vertical movement means is desirably provided in
its outer circumferential portion with an opening directed
toward the rod, whereby the vertical movement means can be
easily moved by inserting a bar or the like into the
opening, even in a narrow place into which a wrench or the
like cannot be put easily.

A deformation restraining means for supporting the
holding means so as to restrain bending deformation of the
holding means is desirably provided between the holding

means and the lower floor. With the deformation



restraining neans thus provided, it is possible to restrgijognetb® bendi ng
deformation of the holding neans and to support the upper floor nenber nore
stably, whereby a vibration- restraining effect or a vibration-danping
performance of the double floor structure can be further enhanced. Were a
plurality of the deformation restraintng2 Aeans are provided and are
arranged at regular intervals on a circle with the rod as a center, the
bendi ng deformati on of the hol ding neans can be effectively restrained, in
any direction with the rod as a center. In addition, it is desirable that a
plurality péstheintied onemhs obhusspravthided, meéans sape spridviedds areds @arain

di sposed on the extension of a |line connecting between the rod and the

fixing porthonoéedihyxaktermatibheoki xhaghsradnsgt eclhe ahel didgumsnst
According to this constitution, a downward force exerted on the hol ding

means by the fixhos FEIPS KehbePensvrPathed by whie Bsf @r RatdQn f&st rai ning
nmeans and the Ttod on both sides of the point of application of the force

h
by the fixj bendi.ng ;def ‘0 f-de, '
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rod so as to be szggl%i%%ﬁ¥é iggqgf-tﬁg deformation restraining
means are provided and are arranged at regular intervals on
a circle with the rod as a center, the bending deformation
of the holding means can be effectively restrained, in any
direction with the rod as a center.

In addition, it is desirable that a plurality of the
deformation restraining means are provided and are disposed
on the extension of a line connecting between the rod and
the fixing portion for fixation of the fixing means to the
holding means. According to this constitution, a downward
force exerted on the holding means by the fixing means can
be supported by the deformation restraining means and the
rod on both sides of the point of application of the force
by the fixing means, whereby the bending deformation of the
holding means can be restrained more effectively.

The double floor structure according to the present
invention is characterized in that the deformation

restraining means is comprised of a screw rod, and a nut

screw-engaged with the screw rod so as to be movable



bet ween the hol di ng neans and the | ower floor, the hol di28gUNBB8I¢s conpri ses
a passing hole through which the screwrod is passed, and the hol di ng neans
is supported by the screw rod passed through the passing hole and the nut
screw engaged with the screw rod, whereby the bending defornmation is
restrained. That is, by the S|nple constd tution using the screw rod and the
nut, the defornation restraining nmeans can be realized. The double fl oor
structure according to the present invention is characterized in that one

cor ner portlon of the upper floor r. di sposed t a corn or.tion of
the upperPsi %ﬁﬁnlgb%LRﬁéﬁé%% %@a%ﬁsﬁggoF?enig Bﬂr$ugb8 %?q‘%ﬁ1 Y the
upper floor nenber, and the support nenber ri ses an upper floor_ nenber
hei ght adjWﬂﬁwgfqmbse%Mi*%%ﬁn@fh@l%thé@uggdwEﬁébt EBeoRCERE |TG\er

floor, and a corner portion nount nmeans on which the corner portion of the
upper fl oors medeedi samburhedhahdindi shans tapabpepovftedr blvatihee segenent

al ong the corner rod. That is, the corner portions of the upper floor

forned of moPlpasddd ytlofotdie theopaseihgrsoaeeardchhesupposteadwsy t he
support neans which singly supports the corner of the upper floor nenber

const i tUtl%g@iG@iﬂ@rth@%&t@w pbd} hahepeey theobeaBdnwhibelfocamyises the
hei ght 28 J 2006 -
is restrained.

That is, by the simple constitution using the screw
rod and the nut, the deformation restraining means can be
realized.

The double floor structure according to the present
invention is characterized in that one corner portion of
the upper floor member disposed at a corner portion of the
upper floor is supported by a support means which supports
only the upper floor member, and the support member
comprises an upper floor member height adjusting means
comprised of a corner rod erected on the lower floor, and a
corner portion mount means on which the corner portion of
the upper floor member is mounted and which is capable of
relative movement along the corner rod.

That is, the corner portions of the upper floor
formed of a plurality of the floor members are each
supported by the support means which singly supports the

corner of the upper floor member constituting the corner

portion of the upper floor and which comprises the height



adj usting neans, so that the upper floor thus fornmed camnsjeasi2zops be adj usted
to be flat in every nook and corner. An inner circunferential portion of the
corner portion nount means and an outer circunferential portion of the
corner rod are provided with screw grooves, and the height adjusting neans
is constituted by screw engagenent betiMen the corner portion nount neans
and the corner rod, so that it is possible to realize the height adjusting
nmeans with a sinple constitution even at each corner portion of the upper

fl oor. The double floor structure according to the present invention is
char act er i z&rhs mindateahs, coonthatotthesuppeovifded rwithhisa fogmed fasre in the
axial direction thereof, and a bolt penetrating through the penetrating

hol e of theasippase fddpisteabes Badftenstint uverry hbekf axidigoressts. i s
fastened into the screw hol e, whereby the upper floor nenber and the corner

portion mount nerberi rafe fdxedimfdddnt Sal ther00bh Oeneheakbpgelhrough the
upper floor nenber is fastened into the screw hole provided in the corner

rod, wherehy, ¢ t Thaghs TEARCLL A0 L Re - CRLARE ARARLLAN SN ATRPEr can

be fixed rigidly. ere the upper oor menber is formed of "an al um num
el a1 P B o8 UETBRR L 3gh ALy Qs Ykl TaRY o1 Cher o
height adjusting means is constituted by screw engagement
between the corner portion mount means and the corner rod,
so that it is possible to realize the height adjusting
means with a simple constitution even at each corner
portion of the upper floor.
The double floor structure according to the present
invention is characterized in that the corner rod is
provided with a screw hole in the axial direction thereof,
and a bolt penetrating through the penetrating hole of the
upper floor member and constituting the fixing means 1is
fastened into the screw hole, whereby the upper floor
member and the corner portion mount member are fixed.
That 1is, the bolt penetrating through the upper
floor member is fastened into the screw hole provided in
the corner rod, whereby the upper floor member and the
corner portion mount member can be fixed rigidly.
Where the upper floor member is formed of an

aluminum material, the upper floor member is light in

weight, transportation thereof and the like are easy to



carry out, and workability can be enhanced. Furthernore, ;g juREQ@sPEr ati on
wth the sinple structure in which the upper floor nenber is unitarily
conprised of the floor panel portion and the wall portions, the upper floor
menber can be cast, for exanple, by use of a sandnold, has good

produci bility, and can be produced inexpensively. Were the floor nenber is
formed of a danping material, a vibration-restraining effect or a

vi bration- danpi ng performance of the double floor structure can be further
enhanced. The double floor structure according to the present invention is

char act er i zggr § noithataed tedsk i leBRScapepet eahhAgetihr obght hidemapper f 1 oor
menbers for introduction of a prestress is provided between the adjacent

ones of thg, upR&lef4005n BIPET BnE oL MhPYet BerUpRate FhoQhicaN€na RippHr ess is
introduced in the tension nmeans. That is, the prestress is introduced into

the whol e ¢ hody olndlie LORGE EL oot T KgRd;0fqt e pLUrghLby gLawaper  floor

menbers, adj acent uppe nenbers are rigidly jointed to
each ot her floor forned of.the er oor_nmenbers integrated _is formed,
and it i Bt end Thearfhh BSRbERRE: ¢ Fher bePRlc i hasikE A tgh
vibration restraining effect or vibratign danping_ performance over the
entire bodye df2itwe ??50$¥a9%£9LmEY2568 9%16 Sahamd18]" has good

producibility, and can be produced inexpensively.

Where the floor member is formed of a damping
material, a vibration-restraining effect or a vibration-
damping performance of the double floor structure can be
further enhanced.

The double floor structure according to the present
invention is characterized in that a tension means
penetrating through the upper floor members for
introduction of a prestress is provided between the
adjacent ones of the upper floor members forming the upper
floor, and a prestress is introduced in the tension means.

That is, the prestress is introduced into the whole
body of the upper floor formed of the plurality of upper
floor members, so that the adjacent upper floor members are
rigidly jointed to each other, a floor formed of the upper
floor members integrated is formed, and it is possible to
realize a double floor structure having a high vibration
restraining effect or vibration damping performance over

the entire body of the floor.



BRI EF DESCRI PTI ON OF THE DRAW NGS O her objects and advajtgaesoef the
invention will beconme apparent fromthe follow ng description of

enbodi ments with reference to the acconpanying drawings in which: Fig. 1is
a sectional view of a double floor structure according to one enbodi nent of
the present invention;, Fig. 2 is a plapgview of a seat plate; Fig. 3 is a
pl an view of a height adjusting neans; Fig. 4 is a plan view of an upper
floor nenber; Fig. 5is a side sectional view of the upper floor nenber;
Fig. 6 is a partly broken side view of the surroundings of the seat plate,
showi ng a double floor structure according to a nodified enbodi ment of the
present invention; Fig. 7 is a plan view of the surroundings of the seat

pl ate accoggipg 5§B§Q§prngbng§§a5Rh@I§agmn in Fig. 6; Fig. BAis a plan

vi ew of a support structure at a corner potion of the upper floor, and Fig.

§SNESZSOZI?el7set 'O”ak§¥H§? Orand a&%ﬁnta&éé“& uEﬁe 1n3eﬁ Eg%rwggﬁlon of 28

become apparent from the following description of
embodiments with reference to the accompanying drawings in
which:

Fig. 1 is a sectional view of a double floor
structure according to one embodiment of the present
invention;

Fig. 2 is a plan view of a seat plate;

Fig. 3 is a plan view of a height adjusting means;

Fig. 4 is a plan view of an upper floor member;

Fig. 5 is a side sectional view of the upper floor
member;

Fig. 6 is a partly broken side view of the
surroundings of the seat plate, showing a double floor
structure according to a modified embodiment of the present
invention;

Fig. 7 is a plan view of the surroundings of the
seat plate according to the modified example shown in Fig.
6;

Fig. 8A is a plan view of a support structure at a
corner potion of the upper floor, and Fig. 8B is a side

sectional view of a support structure at a corner potion of



Fig. 9 is an illustration of an exanple of fixing the adjjasgnvosupper fl oor
menbers together by introducing a prestress therein; Fig. 10 is an
illustration of the case where the outer shapes of the height adjusting

pl ate and the corner nount neans are hexagonal in plan view, Fig. 11 is an
illustration of the case where the height-adjusting plate and the corner
nmount neans are provided wth an opening directed toward the stud bolt or
the corner rod; and Fig. 12 is an illustration showi ng an exanple in which
a plurality of rods for supporting a plurality of wupper floor nenbers are
erected ontlhecappen baserpl ate. DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS Now, according to one enbodi nent of the present invention, a

doubl e floor struetdlre fif & Cl EBRstORM oRr OFi S8 dekmpl er oexamplieg a
sem.conduct or manufacturing factory will be described referring to the

acconpanyi pg, guaNL0gs. ubhdr 1108 -AnSRELEANEbll AW SHONNG 0NR, SlThpd] ent of

t he doubl e or-structu according to the present i1nvention, FiIg. 2 is a
pl an view of a,se Fig. 3is 28 JUNE 2006 - 18 a plan view of a
hei ght adj%g??ﬁgeg%agégggﬁaf 4 is a plan view of an upper floor nenber, and

Fig. 51is aside Fig. 10 is an illustration of the case where the

outer shapes of the height adjusting plate and the corner
mount means are hexagonal in plan view;

Fig. 11 is an illustration of the case where the
héight adjusting plate and the corner mount means are
provided with an opening directed toward the stud bolt or
the corner rod; and

Fig. 12 is an illustration showing an example in
which a plurality of rods for supporting a plurality of

upper floor members are erected on a common base plate.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Now, according to one embodiment of the present
invention, a double floor structure for a clean room
provided in, for example, a semiconductor manufacturing
factory will be described referring to the accompanying
drawings.

Fig. 1 is a sectional view showing one embodiment of
the double floor structure according to the present

invention, Fig. 2 is a plan view of a seat plate, Fig. 3 1is



sectional view of the upper floor nenber. The clean roomgtophipsh the double
floor structure according to this enbodinent is applied is provided with an
air conditioning equi pmrent chanber on the | ower side of a floor provided in
a double form At an upper portion of the air conditioning equipnent
chanber, floor joists 52 constituting agfloor substrate nmenber are spanned
bet ween beans constituting a frame of the clean roomat a pitch of about
600 nm and | ower floor menbers 50 are laid thereon to formthe | ower

fl oor. The double floor structure according to this enbodinent has a

structure gnpwhhchidpper &l ﬁ@rigﬁ'@nﬁﬁﬁ%s%gngc%fl%ttiet,mﬂigﬂ tshe dippes1 44 oor have
their |ower ends supported by support neans 18 provided on the floor joists

52 at a pi{,¢h,05 638 IRbeINe188RPPRLIEANSNHS FAQTPIH $6S A s3idid bol t 20
constituting a rod, and a height adjusting plate 24 and a seat plate 26

whi ch const it ut rof r t S ; d the upper floor nmenber
30 is fixé%E#%SPﬁg gﬁ%ﬁ Bgl%R%Ougﬁ%%uggﬁghenﬁgFﬁﬁg adjusting plate 24 and
the seat plate 26, In this case, of a. pluralit f e stud bolts 20
erected at a pitchtofC %@nnﬁ?omeﬂrwﬁhgg géﬁs??ﬁﬁ?@ % 88F, SIFYIHE S our
corners of the 28 JUNE 2006 - 19  upper floor nmenber 30 neasuring 600 mm
each side afFECradiAt £Q £BIFeFPREieat tive ap@dtiosl dte P igted dutthtamy

air conditioning equipment chamber on the lower side of a
floor provided in a double form. At an upper portion of
the air conditioning equipment chamber, floor joists 52
constituting a floor substrate member are spanned between
beams constituting a frame of the clean room at a pitch of
about 600 mm, and lower floor members 50 are laid thereon
to form the lower floor.

The double floor structure according to this
embodiment has a structure in which upper floor members 30
constituting the upper floor have their lower ends
supported by support means 18 provided on the floor joists
52 at a pitch of 600 mm. The support means 18 comprises a
stud bolt 20 constituting a rod, and a height adjusting
plate 24 and a seat plate 26 which constitute an upper
floor mount means 25, and the upper floor member 30 is
fixed to the stud bolt 20 through the height adjusting
plate 24 and the seat plate 26. In this case, of a
plurality of the stud bolts 20 erected at a pitch of 600 mm,

four ones constitute a set, and the four corners of the



bolts 20 arranged at the four corners of a square of ~ GBOUNER006The corner
portions of four upper floor nmenbers 30 are nounted on each of the seat

pl ates 26, and the upper floor nenbers 30 are arranged in a matrix formto
forman upper floor surface 12. The upper floor nmenber 30 is nmade of
aluminum and is unitarily conprised-of2a floor panel portion 30a square-
shaped in plan view and having a thickness of about 40 mMmm a
circunferential wall portion 30b constituting a first wall portion
extendi ng downwards fromcircunferential edges of the floor panel portion
30a and cowpPauofisoehn membegi peuRrasaAingl 680 B8t iegth #Hde Mm% nedi ate wal |
portions 30c constituting a second wall portion spanni ng between opposed
portions ofotheedi respéetenelsl omakthepeetitopladtlesi 26 @1 dtititestfutm The
circunferential wall portion 30b has its |lower end extending downwards to

the vicinipylef pheatourgelil g0r thet HBurhicekness Feredfquaird her diideoof an
upper end portion is about 50 nm and the outer circunferential surface is

inclined tgnt heriasddien ot gder ipperof | ponr nepber 80obhR hbRbedeWRRIG e
direction. Furthernore, the circunferential wall portion 30b is increased

in thi Ck”eﬁéuﬁg%\grgntésc epterpaf .s%%th't}'i'é];cf%QP@ 6, 2%a 8akh §igle of14be floor

panel portion t her eby enhanci ng ness.
members 30 are arranged in a matrix form to form an upper

floor surface 12.

The upper floor member 30 is made of aluminum, and
is unitarily comprised of a floor panel portion 30a sguare-
shaped in plan view and having a thickness of about 40 mm,
a circumferential wall portion 30b constituting a first
wall portion extending downwards from circumferential edges
of the floor panel portion 30a and continuous in the
circumferential direction, and intermediate wall portions
30c constituting a second wall portion spanning between
opposed portions of the circumferential wall portion 30b in
a lattice form.

The circumferential wall portion 30b has its lower
end extending downwards to the vicinity of the lower floor,
the thickness thereof on the side of an upper end portion
is about 50 mm, and the outer circumferential surface 1is
inclined to the inside of the upper floor member 30 in the
downward direction. Furthermore, the circumferential wall

portion 30b is increased in thickness toward the center of



The internediate wall portions 30c have a height of abastyuUR@Qoesm and is
spanned between opposed portions of the circunferential wall portion 30b.
Two | ongitudinal and two crosswi se internediate wall portions 30c are
provided and arranged at a regular pitch (about 170 mminterval). The
internmedi ate wall portions 30c are eachZ2Pntreased in thickness toward the
center of the floor panel portion 30a, nanely, in the direction parting
away fromthe circunferential edges, thereby further enhancing the
stiffness of the upper floor nenber 30. At each of the four corners of the
upper flooeachesbée 30, thepéhepraPrRglhoretiog SOast ithatiaRy £nhpeHet@ti on
means t hrough which a long bolt 32 constituting a fixing neans for the
upper floostinEfihess30 is passed is provided, and a counterbore 30e for
accomodating a head portion of the long bolt 32 is provided on the side of
the floor surfaceéel2inddensdippos twakhnscodBiongl Bdeshavet udhkakbht2@f( 16 nm
in diameter, 90 nmin length) constituting a rod, and an upper floor nount

nmeans 25 whh&hti S06ChRVW 8AEAE8dsPhhRctinge tibbd BRHos2Y ¥t tabnhich the
upper floor nmenber 30 Is nounted. 28 JUNE 2006 - 21 The stud bolt 20 is

erected oncg,base-gheekeRt2Le §211(poteQolM308.Mi8 1BhgKRESEShadl SRRSEd on
t he upper side

two crosswise intermediate wall portions 30c are provided
and arranged at a regular pitch (about 170 mm interval).
The intermediate wall portions 30c are each increased in
thickness toward the center of the floor panel portion 30a,
namely, in the direction parting away from the
circumferential edges, thereby further enhancing the
stiffness of the upper floor member 30.

At each of the four corners of the upper floor
member 30, a penetrating hole 30d constituting a
penetration means through which a long bolt 32 constituting
a fixing means for the upper floor member 30 is passed is
provided, and a counterbore 30e for accommodating a head
portion of the long bolt 32 is provided on the side of the
floor surface 12.

The support means 18 includes a stud bolt 20 (16 mm
in diameter, 90 mm in length) constituting a rod, and an _
upper floor mount means 25 which is screw-engaged with the
stud bolt 20 and on which the upper floor member 30 is

mounted.



of the floor joist 52 and bonded onto the | ower floor. TiseyumeReos fl oor

means 25

ncl udes a height adjusting plate 24 screwengaged with the

bolt 20 so as to be novable vertically, and a seat plate 26 nounted o
hei ght adjusting plate 24 and constituting a holding neans for the upper
fl oor nmenber 30. The hei ght adjusting-p?ate 24 is nade of a circular

| i ke steel

pl ate having a dianmeter of 50 mm and a thickness of 24 mm

nount
st ud
n the

di sk
and

is provided at its center with a tapped hole 24a to be screw engaged with
the stud bolt 20. The seat plate 26 is nade of a square al um num pl ate
havi ng a thi cknestheofsRid rmbhd @ 5% der¢engd honf a1besampteandpileter @4 ded at
its center with a | oose hole 26a which has a dianeter |arger than the

di aneter of[I h&stwd Bolim 26 @kt HugH Wiveded hénsthnd bpber28ipenetrat es.
Bet ween the | oose hole 26a and the four corner portions of the seat

26, fixingohotgs 26bofofofkxi Bg bhE Yppekdf beeb tHRTeWe30 frdbprovi ded at

roughly m
bolts 32

ddl e positions. The fixing holes 26b are tapped, and the |o
penet r afd ng, thu,0ughy & hendpRrerméhoor zﬁemenua@saaehteé%%ned

the fixing holes 26b, whereby the upper floor nmenber 30 is fixXxed tot

st onusabfoafnd B EQO?‘*t zE7er afigdBea Y H3ld M HA LS 5o

screm#engage

nmount ed

as to be movable vertically, and a seat plate 26 mounted on
the height adjusting plate 24 and constituting a holding
means for the upper floor member 30.

The height adjusting plate 24 is made of a circular
disk like steel plate having a diameter of 50 mm and a
thickness of 24 mm, and is provided at its center with a
tapped hole 24a to be screw-engaged with the stud bolt 20.

The seat plate 26 is made of a square aluminum plate
having a thickness of 22 mm and a side length of 100 mm,
and 1s provided at its center with a loose hole 26a which
has a diameter larger than the diameter of the stud bolt 20
and through which the stud bolt 20 penetrates. Between the
loose hole 26a and the four corner portions of the seat
plate 26, fixing holes 26b for fixing the upper floor
member 30 are provided at roughly middle positions. The
fixing holes 26b are tapped, and the long bolts 32
penetrating through the upper floor member 30 are fastened
into the fixing holes 26b, whereby the upper floor member

30 is fixed to the seat plate 26.

pl ate

ng
i nto
he

S



thereon with the stud bolt 20 penetrating through the | ogggneBgdee 26a.
Therefore, when the height adjusting plate 24 is rotated, the seat plate 26
and the height adjusting plate 24 are vertically noved along the stud bolt
20. The corner portions of four different upper floor nmnenbers 30 are
nmounted on the respective seat plates—-282 -and the corner portions of the
four adjacent upper floor nenbers 30 abut each other at the center of the
seat plate 26 so as to formthe floor surface 12. In addition, since the
outer circunferential surface of the circunferential wall portion 30b of
the upper floor Tenberi@otiadjwstimedpiaharddthe snsedecofagkd wifgér fl oor
menber in the downward direction as descri bed above, gaps 36 are defined
bet ween t heaghretntreestidl bvakk port aads th30keaft tthetupEet ifd aarummesdber s
30. The stud bolts 20 penetrating through the seat plates 26 project into

the gaps BReréoMashen Bhesythizchent! wol g@%rtrtama@lgt e dRREe tHl B@éa is

fitted over the stud bolt 20, and a nut 28 is screwengaged with the stud

bolt 20 fr h p e T inkh us t of
hei ght in RpLE ?gggn?hﬁ%ﬁﬁo%f|%}2§n\é\?§€c{1ﬁ§§hutsg§%ﬁb§é? gdgésqjg R i n
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24 are vertically moved along the stud bolt 20.

The corner portions of four different upper floor
members 30 are mounted on the respective seat plates 26,
and the corner portions of the four adjacent upper floor
members 30 abut each other at the center of the seat plate
26 so as to form the floor surface 12.

In addition, since the outer circumferential surface
of the circumferential wall portion 30b of the upper floor
member 30 is inclined toward the inside of the upper floor
member in the downward direction as described above, gaps
36 are defined between the circumferential wall portions
30b of the upper floor members 30. The stud bolts 20
penetrating through the seat plates 26 project into the
gaps 36. A washer 34 sufficiently larger than the loose
hole 26a is fitted over the stud bolt 20, and a nut 28 is
screw-engaged with the stud bolt 20 from the upper side of
the washer 34.

That is, the adjustment of height in the present

double floor structure is conducted by a method in which



with the stud bolt 20 and tentatively fixed at a predetggoNpeeshei ght, and
when a difference in |level of the floor surface 12 is generated between the
adj acent upper floor nmenbers 30, the height adjusting plates 24 are

rotated forwards or reversely to cause such vertical novenents that the

fl oor surface 12 becones flat. After the3f+oor surface 12 is adjusted to be
flat, the nut 28 is fastened to the stud bolt 20, whereby the seat plate
26 is clanped between the height adjusting plate 24 and the nut 28 and is
thereby fixed. Thereafter, the four corners of the upper floor nenber 30
are fixed tloetdeat rebpeet 29easdathpl appsr26lbyrt hembemg 3folatre 3uriftet i s,
the nut 28 and the height adjusting plate 24 constitute a double nut,

wher eby thenseeé 1éaglet 26dandtihg pludebolt wB@chane bicrhy-chigermdd and the
upper floor nmenber 30 can be fixed rigidly. Here, the length of the stud

bolt 20 is,P0, M HuhgshHte bbeahsl Qahtﬁ‘ﬂll'%}%ﬁ;ynglRle@t Qt24, the seat plate
26 and the nut 28 are fitted over the stud , the Iength of the

portion Of%x}&geé%%@ Q&&théQg%OJ eRbl @rgaho at B8 £ rhower .si;de 1of, hhe, haight

adj usting I's about I's, the 03|t|ons of t he heil ght

2 ust 10 plaie 30 . 132, seglPLALE 2L, UURETL ARG g, T o
namely. sel; &, SXLLEME!Yo! OWBORLLLRTS 5L YS E;‘Iatt%% *}4 9yl of the space
rotated forwards or reversely to éause such vertical
movements that the floor surface 12 becomes flat.
After the floor surface 12 is adjusted to be flat,
the nut 28 is fastened to the stud bolt 20, wheréby the
seat plate 26 is clamped between the height adjusting plate
24 and the nut 28 and is thereby fixed. Theréafter, the
four corners of the upper floor member 30 are fixed to the
respective seat plates 26 by the long bolts 32. That is,
the nut 28 and the height adjusting plate 24 constitute a
double nut, whereby the seat plate 26 and the stud bolt 20
are firmly fixed, and the upper floor member 30 can be
fixed rigidly. Here, the length of the stud bolt 20 is 90
mm, but since the height adjusting plate 24, the seat plate
26 and the nut 28 are fitted over the stud bolt 20, the
length of the portion of the stud bolt 20 projecting to the
lower side of the height adjusting plate 24 is about 15 mm.

That is, the positions of the height adjusting plate 24 and

the seat plate 26 for supporting the upper floor member 30



defined between the upper and | ower floors. Incidentall g iRe2008n9t hs of the
portions of the stud bolt 20 projecting respectively to the | ower side of

t he hei ght adjusting plate 24 and to the upper side of the nut 28 are such
| engt hs that the height adjusting plate 24 can be vertically noved at the
time of adjustnment of height, and it- QA& f4ices that these | engths make it
possible to accommodate the errors comng fromnonlevel of the |ower floor
surface, erection of the stud bolts 20, working of the height adjusting

pl ates 24 screw engaged with the stud bolts 20, and the like. Therefore, in
order to entrarsed time tha briatiroit Wanpi nige peower niheer of nathel ) oset at is
desirable that the fixing positions of the height adjusting plates 24 and
the seat pxatresel6 Hewseaiosittilowerrgbstiveonse thgshebglando? shewspaoedi fi ed
enbodi nent in which a structure for supporting the seat plate 26 rigidly is

added t 0 dd¥a relp e weraditrntup # ow@hi swspffisobeat vibration restraining
effect or vibration danping perfornmance can be secured in the

above- descri bed Q%g?%ﬁggtlgrﬁogwet rl%rng‘ﬁl{ltey g;ﬂ' QR d rrt?iicfﬂsn%ﬁft‘fkg%t can be

secured in this i ment . eat plate 26 in the above-

e L LR A SRR T ey

plate 24’5%%5H¥¥%J€(ggfﬂ§kié% Q_A€E|f4 and to the upper side of the

nut 28 are such lengths that the height adjusting plate 24
can be vertically moved at the time of adjustment of height,
and it suffices that these lengths make it possible to
accommodate the errors coming from nonlevel of the lower
floor surface, erection of the stud bolts 20, working of
the height adjusting plates 24 screw-engaged with the stud
bolts 20, and the like. Therefore, in order to enhanée the
vibration damping performance of the floor, it is desirable
that the fixing positions of the height adjusting plates 24
and the seat plates 26 be set at lower positions.

Figs. 6 and 7 show a modified embodiment in which a
structure for supporting the seat plate 26 rigidly is added
to the above embodiment. Although a sufficient wvibration
restraining effect or vibration damping performance can be
secured in the above-described embodiment, a further
vibration restraining effect can be secured in this
modified embodiment. The seat plate 26 in the above-

described embodiment is laid on the height adjusting plate



arranged so as to ensure that the seat plate 26 is fornemJunE2do0a required

m ni mum pl an-vi ew si ze which enabl es stable nounting thereon of the
circunferential wall portions 30b of four upper floor nenbers 30 and
fastening of the long bolt 32, thereby securing the flexural rigidity of
itself as high as possible, and the hekght adjusting plate 24 is formed as
a circular disk formwith a small outside dianeter size, thereby securing a
flexural rigidity with high isotropy around the stud bolt 20. As a result
of adopting such a constitution, the seat plate 26 projects around and to
the outer 34 denttham foemhefghtoadifbusénongo phat euzér shdet hdgpr djitect i ng
portions assune a cantilever form leading to a |owering of the flexural
rigidity, matghtarediuablegtplabdeedo asbemdnngrdef arimat i2an. Thihsaddi tion, it
is considered that the cantilever forminduces free vibration, thereby

lowering theryhdeatsoOnasesbr ahpling tBhteeheOketitbiatiten xdang i esd or mance.
In the nodified enbodi nent shown in the figures, a support structure for

suppor ti ng,{fe QrPé&&#@a RPREHOR gﬁg -fiem she hass 3t eslagilal es@a%le%

provided to enhance"t stiffness t he prolectlng portion 26d and

restrain g, (199 MibLALLoet perepl g e i gigte,%a'fsl%rt ort 28

JUNE 2006 - ure |ncIu €s a SCréew oIe rem/ro and a

nut. The sgrew hol ¢ 40, vertical Ly, Benetates

astenlng of the long
bolt 32, thereby securing the flexural rigidity of itself
as high as possible, and the height adjusting plate 24 is
formed as a circular disk form with a small outside
diameter size, thereby securing a flexural rigidity with
high isofropy around the stud bolt 20. As a result of
adopting such a constitution, the seat plate 26 projects
around and to the outer side than the height adjusting
plate 24, and the projecting portions assume a cantilever
form, leading to a lowering of the flexural rigidity, and
are liable to undergo a bending deformation. In addition,
it is considered that the cantilever form induces free
vibration, thereby lowering the vibration restraining
effect or vibration damping performance.

In the modified embodiment shown in the figures, a
support structure for supporting the projecting portion 26d
from the base steel plate 22 is provided to enhance the

stiffness of the projecting portion 26d and restrain the

free vibration thereof. To be more specific, this support



projecting portion 26d of the seat plate 26 for nountingg yuR® 2006
circunferential wall portion 30b of the upper floor nenber 30 thereon. The
screw rod 42 acts as a support nenber whose one end is screw engaged with
the screw hole 40 and whose projection anount fromthe seat plate 26 can
be adjusted so as to bring its other en2léiaAto contact with the base steel
plate 22. The nut 44 is screwengaged with the screwrod 42 and is pressed
agai nst the seat plate 26 by being fastened to the screw rod 42 having its
ot her end brought into contact with the base steel plate 22, so as thereby
to firny ptegstane fngludlessarewrewdhd2et 40t he sbase soekldZplaatde 22. The
support structure is disposed between the base steel plate 22 and the seat
pl ate 26 byua. meElHwddrewthals 4@ftertidel 1 gveénatraséseatachy the hei ght
adjusting plate 24, the nut 44 is screwengaged with the screw rod 42

screw engggedetPiRgt PerecoewW2bal 8 r40ntr genthg1upRen sSifde abultengpeat plate
26 and projecting on the |lower side of the seat plate 26, thereafter the

screw rod e &P Ghectedt oWl f,nem BBQ%iéﬁr gWpNelee t4Q WifJelr g fQmes into
contact with the base steel plate 22, and the nut 44 is fastened with the

SOLEW [ SChdRolPLI0 LOSERN Aot Lchl Bane, 3t gt Phate Zaopkp 26, SUIE 2000
and rigidlxeﬁggpo&ﬁoggeogéogggtEggsgggangaa%gg with the screw hole
40 and whose projection amount from the seat plate 26 can
be adjusted so as to bring its other end into contact with
the base steel plate 22. The nut 44 is screw-engaged with
the screw rod 42 and is pressed against the seat plate 26
by being fastened to the screw rod 42 having its other end
brought into contact with the base steel plate 22, so as
thereby to firmly press and fix the screw rod 42 to the
base steel plate 22.
The support structure is disposed between the base
steel plate 22 and the seat plate 26 by a method in which,
after the level adjustment by the height adjusting plate 24,
the nut 44 is screw-engaged with the screw rod 42 screw-
engaged into the screw hole 40 from the upper side of the
seat plate 26 and projecting on the lower side of the seat
plate 26, thereafter the screw rod 42 is projected out from
the screw hole 40 until it comes into contact with the base

steel plate 22, and the nut 44 is fastened with the screw

rod 42 being in contact with the base steel plate 22. 1In



of the seat plate 26 projecting to the outside of the hmijyME 2804 usti ng
plate 24, to enhance the stiffness of the projecting portions 26d, to
restrain bending deformation of the seat plate 26, and to restrain the free
vi bration thereof, thereby further enhancing the vibration restraining
effect or vibration danping performance2df -the double floor structure. Fig.
8A is a plan view of a support structure at a corner potion of the upper
floor, and Fig. 8B is a side sectional view of a support structure at a
corner potion of the upper floor. As shown in the figures, one corner
portion of thhemagpéiefl eppobmpet 36 @ﬁ§§@§§@da@bPW@rcdﬂhéﬁ psor3itoke of the
upper floor is supported by a corner support neans 50 which supports only

t he upper foobirmeépbend30igThéyceupporsupper trogaesif@ dar timesahed nanner
as the above-nentioned support neans 18, includes a corner rod 52 erected
on the basefstrel sphat pld2ebardedotjecthiad avwerthe loaassidand & tog ner portion
nmount neans 54 on which the corner portion of the upper floor nenber 30 is

nmount ed. TReigRtNgsjn8dihg psaReoyisdedo RnhlahcRUtRle sHiMfCRHESY et idhe portion
with a screw groove 52b, and is provided at its center with a screw hole

52a for fi k@ﬂe&@fn%8péyygoago§6d 28, %Q%%&alho%%da¥ﬂﬁﬂdé¥%ﬂﬂhﬂfﬁhngal

direction hereo cor ner portlon nount neans 54 7 ncl udes a corner
mount the seat plate 26, and to restrain the free vibration

thereof, thereby further enhancing the vibration
restraining effect or vibration damping performance of the
double floor structure.

Fig. 8A is a plan view of a support structure at a
corner potion of the upper floor, and Fig. 8B 1is a side
sectional view of a support structure at a corner potion of
the upper floor. As shown in the figures, one corner
portion of the upper floor member 30 disposed at the corner
portion of the upper floor is supported by a corner support
means 50 which supports only the upper floor member 30.

The corner support means 50, in the same manner as the
above-mentioned support means 18, includes a corner rod 52
erected on the base steel plate 22 bonded to the lower
floor, and a corner portion mount means 54 on which the
corner portion of the upper floor member 30 is mounted.

The corner rod 52 is provided in its outer
circumferential portion with a screw groove 52b, and 1is

provided at its center with a screw hole 52a for fixing the



portion 54a and a nount plate 54b. The corner nount pordgijeRE246@ has a
cylindrical form is provided inits inner circunferential portion with a
screw groove 54c and is screwengaged with the outer circunferenti al
portion of the corner rod 52. The nmount plate 54b is provided at the upper
end of the corner nount portion 54a so &% to stably nmount the upper floor
menber 30 on the corner nount portion 54a. The corner support neans 50 is
so constructed that by rotating the corner nmount neans 54 screw engaged
with the corner rod 52, the corner nount neans 54 is noved vertically,
wher eby t H&PRRY ghto¥ m¢mb%pp%9 fhrobhenekbet dDrepbipnedhenerhe nBbAt plate
54b can be adjusted. In addition, the upper floor nenber 30 nounted on the
corner nourdrmeEarnso 54ios m¢@mdlmeahxea4tbnthedeeraecorned BRundget her with

t he corner mount neans 54 by a nethod in which the long bolt 32 penetrating

t hrough t o ripenet 344 i augd hol eodRd platbesupperTiié oosrmenbesudd is fastened
into the screw hole 52a to thereby press the lower end of the

ci rcunferesdited omabda PRas i HNcP0bnagatast fbhm, MBUBkophakd 34bitkig. 9 is an
illustration of an exanple of fixing 28 JUNE 2006 - 29 the adjacent upper

I'th][l gﬁpgﬁ(ﬁ?§oc£98&£5§fex%’léﬂtﬁQgHEbﬂgwﬁhpée%EE@%S gtBBNRI BgASRown in

is screw-engaged with the outer circumferential portion of
the corner rod 52. The mount plate 54b is provided at the
upper end of the corner mount portion 54a so as to stably
mount the upper flocor member 30 on the corner mount portion
54a.

The corner support means 50 is so constructed that
by rotating the corner mount means 54 screw-engaged with
the corner rod 52, the corner mount means 54 is movéd
vertically, whereby the height of the upper floor member 30
mounted on the mount plate 54b can be adjusted.

In addition, the upper floor member 30 mounted on
the corner mount means 54 is rigidly fixed to the corner
rod 52 together with the corner mount means 54 by a method
in which the long bolt 32 penetrating through the
penetrating hole 30d of the upper floor member 30 is
fastened into the screw hole 52a to thereby press the lower
end of the circumferential wall portion 30b against the
mount plate 54b.

Fig. 9 is an illustration of an example of fixing



plurality of upper floor nenbers 30 arranged, the adjacensjunppme fl oor
menbers 30 are provided with comruni cating holes penetrating therethrough,
and prestress introducing steel bars 60, wires or the |like having screw
portions at their end portions are passed through the holes. Both end
portions of the steel bars 60 or the H R® thus passed are projected from
the upper floor nenbers 30 |located at end portions of the upper floor. Wen
tensile forces are introduced into the steel bars 60 or the |iKke,
prestresses are introduced therein by fastening nuts 62 onto the screw
portions ofthehedgrgeadt iuppeend jporn i afs the seeethdarlsy B0t opduheénbi ke,
and the steel bars 60 or the like are fixed in this condition, it is

possi bl e t @ bukishetesenhareee iirhe Ast ishbaesd noft Hehef isfunegt wrfe tafe t he upper
floor, and to further enhance the vibration restraining effect or

vi bration gampiang tReffor FIRGGOERE D 3 hes abovg-deseré bedgabadi nent ,
the upper floor nenber has the | ower end of the <circunferential wall

porti on 30Rther eaf DWW QN INer SeitoP @@ @Brh aBGuhiie: S8R LR ate 26 is

fixed to the'stud bolt 20 in the vicinity of the |ower floor. Therefore,

2006 - even en horiz S ‘on oor, SO t he

stud bolts s%%e\e.o%ladrsb%Ol,eswsirlelsabolre t':[hoe bleilgee}choéglergcj é(?}.gew portions at

their end portions are passed through the holes. Both end
portions of the steel bars 60 or the like thus passed are
projected from the upper floor members 30 located at end
portions of the upper floor. When tensile forces are
introduced into the steel bars 60 or the like, prestresses
are introduced therein by fastening nuts 62 onto the screw
portions of the projecting end portions of the steel bars
60 or the like, and the steel bars 60 or the like are fixed
in this condition, it is possible to further enhance the
stiffness of the structure of the upper floor, and to
further enhance the vibration restraining effect or
vibration damping performance.

According to the above-described embodiment, the
upper floor member 30 has the lower end of the
circumferential wall portion 30b thereof mounted on the
seat plate 26, and the seat plate 26 is fixed to the stud
bolt 20 in the vicinity of the lower floor. Therefore, the

moment acting on the lower end of the stud bolt 20 is small



stiffness of the upper floor nmenbers 30 and of the floor f. oIe can be
enhanced, and the vibration of a device nounted on the oor can t her eby be
danped at an early stage. In addition, the upper floor nenber 30 unitarily
conprises the circunferential wall portion 30b provided along the entire
circunference thereof, and the internedi@gte wall portion 30c, whereby the
upper floor nenber 30 can be provided with high stiffness and strength

even where the upper floor nenber 30 is forned of a light material of

al um num and the material is partly renoved. Therefore, the upper floor

nmenbers 30c€a) WeeeasbtyzohtADSPObELEi b hBesWehKithg Filbergndonakad,
W t hout using heavy-duty equi pnment or special equipnment as in the case of

the Conventm@r@tuct%cgpté ype @&uteceeptege 1FHpt BerBoLe, dete riRRer fHoor
menber 30 has an al um num nade sinple structure, and is forned in a snal

si ze in a sauare. shape %h%gsgp 508, TRERNEL003800 .M, TheY Qe ddie

upper fl oor produced casting wt he use of a
nol d. Further I|ty e used as the post

o bers el oredt de Shiteéd, oaﬁgstﬂaﬁﬁéﬁéatéﬁnbe S N 2006

- 31 extrenely inexpensivel Wil e the shape of the floor panel portion
30a has mounged onpthe flogr can thereby bg damped at an g%rly P

stage.

In addition, the upper floor member 30 unitarily
comprises the circumferential wall portion 30b provided
along the entire circumference thereof, and the
intermediate wall portion 30c, whereby the upper floor
member 30 can be provided with high stiffness and strength
even where the upper floor member 30 is formed of a light
material of aluminum and the material is partly removed.
Therefore, the upper floor members 30 can be easily
transported to the working site and worked, without using
heavy-duty equipment or special equipment as in the case of
the conventional large type surface plate.

Furthermore, the upper floor member 30 has an
aluminum-made simple structure, and is formed in a small
size in a square shape with each side measuring 600 mm.
Therefore, the upper floor members 30 can be produced by
casting with the use of a sand mold. Further, the stud
bolts 20 high in versatility are used as the post members.

Therefore, the double floor structure can be realized



been square in the above-described enbodi ment, other shagegngbhey exanpl e,
pol ygonal shapes such as rectangul ar shape, triangular shape and hexagonal
shape may be adopted, and a conbination of these shapes may al so be adopted
to arrange the upper floor nenbers 30 all over the floor. Wile the upper

fl oor nmenbers 30 have been descri bed -a3lbeing made of al um num as an
exanpl e in the above- descri bed enbodi nent, the upper floor nenbers 30 may
be forned by use of a known |ight-weight danping material such as danping
steel or danping alloys as a material. Even in the cases of such danping
mat eri al s, exhecpper ifitvpensreabgrs 30 can be formed in the sane manner as
in the case of alumnum and a better vibration restraining effect or

vi brati on danmpi ngitperd artargteswa o bethdef blyr seank edpoBesodespawhern t he
out si de shapes of the height adjusting plate 24 and the corner nount

portion 54,8k s§eXAg0NAl the RBlbARRWY @S beloWhddH fmdht 1001QEe1Wﬂ§HagB§,
outer circunferential portions thereof are provided with openings

So that stoar barEPLE cHorfebnfl i ghakR® S heer, %%@. i P RE SheTgs 96, it
ESOEO?SIblgE%éﬁ%S %LL%?a%%?%|o;H§ﬁg gF%ere é%th eve ver%' nd ;ﬁgeﬁgnggNE
wher eby hel8%%ladkgg£nggttheséaghgbg%tgay also be adopted to arrange

the upper floor members 30 all over the floor.

While the upper floor members 30 have been described

as being made of aluminum as an example in the above-

described embodiment, the upper floor members 30 may be

formed by use of a known light-weight damping material such

as damping steel or damping alloys as a material. Even in

the cases of such damping materials, the upper floor

members 30 can be formed in the same manner as in the case

of aluminum, and a better vibration restraining effect or

vibration damping performance can be thereby secured.

Besides, when the outside shapes of the height

adjusting plate 24 and the corner mount portion 54 are

hexagonal in plan view as shown in Fig. 10 or when the

outer circumferential portions thereof are provided with

openings 56 directed toward the stud bolt 20 or the corner

rod 50 as shown in Fig. 11 so that steel bars 58 or the

like can be inserted into the openings 56, it is possible

to easily rotate the height adjusting plate 24 and the



In addition, while an exanple in which the stud bolts ARG e corner
rods 52 are erected respectively on separate base steel plates 22 has been
shown in the above- described enmbodinent, a nmultiplicity of stud bolts 20
and corner, rods 52 may be erected on an el ongate steel plate 64 capable of
nmounting a plurality of upper floor nenpgrs 30 thereon or a lattice form
steel plate 66, as shown in Fig. 12. In that case, the stud bolts 20 and
the like can be prelimnarily erected on the elongate steel plates 64 or
the lattice formsteel plate 66, at a factory or the like. Thus, the stud

bolts and ¢henéikeoean Pereieat 6d -ab theeubgt acposiviel aes,tiayzd positioning of
the stud bolts and the like at the site becones unnecessary, so that

ef ficient ma\@érkéﬂgsca«nh@@ewahézsﬁt §a§ug%ﬁenwlse faRi8XaHHLL I N which a
penetrating hole is provided in"the upper floor nmenber as the penetration

means has been Smﬁfhd Q§1aQB¥ descri Sﬂ%lgnygdhg§ghuggecg@§hltut|on nmay

be adopted in wh |ddr|ca or col resin r or the like is
integrally. oVi to verticall enetrate throu per fl oor
menber 30, P4 Capp g PR B L FRLLY ke ioe m i
tapping by itself is used as 28 JUNE 200 |X|ng ng at the
portion of SEPRr#E8iRade FLBBLrPLERES %% ga?s §8P€6¥ ﬁ@hdéhtﬁf éﬁ??@ﬁVMtl1 t he

seat plate or the o
described embodiment, a multiplicity of stud bolts 20 and

corner rods 52 may be erected on an elongate steel plate 64
capable of mounting a plurality of upper floor members 30
thereon or a lattice form steel plate 66, as shown in Fig.
12. In that case, the stud bolts 20 and the like can be
preliminarily erected on the elongate steel plates 64 or
the lattice form steel plate 66, at a factory or the like.
Thus, the stud bolts and the like can be erected at
accurate positions, and positioning of the stud bolts and
the like at the site becomes unnecessary, so that efficient
working can be realized.

Besides, while an example in which a penetrating
hole is provided in the upper floor member as the
penetration means has been shown in the above-described
embodiment, a constitution may be adopted in which a
cylindrical or columnar resin, rubber or the like is
integrally provided so as to vertically penetrate through
the upper floor member 30, a tapping screw or the like of

the type of fastening while tapping by itself is used as



| i ke. As has been descri bed above, at the floor panel pmriuNerRobor form ng
the floor surface, the first wall portion extending dowmwards fromthe
circunferential edges thereof is continuous in the circunferenti al
direction, and the second wall portion spanned between and integral wth
opposed portions of the first wall portBén—is progressively increased in

t hi ckness toward the center of the floor panel portion. Therefore, the
upper floor nenber can be provided wth extrenmely high stiffness. Further,
since the ugper fl oor nmenber has a sinple structure, the upper floor
nenbers cabhBefprbBdcraanferpehibrvEPyLiprn 8@d¢@ﬁoﬁe%%kHnbéMhQﬁrqxﬁﬁqon of
the first wall portion conprised of a plurality of surfaces is increased

i n thicknesbiswher ebyewhengpped fliserc tdwnbeéithc&hebeeadr ®diaded aai tthei gher
stiffness. Further, if the floor panel portion is rectangular,
produci bil Li¥ethereof is enhanced, and since it is easy to arrange a
plurality of the upper floor nenbers at the tinme of arranging them

workabi lity is ermhanced. bdasidescribedosbeveri seugher €nbbal paueflace of the
first wall portion is inclined toward the inside of the 28 JUNE 2006 - 34

upper fl oop,PemBRr £bp EB%m@H&“%ﬁédfdbb%c%hQ&ac%O that fihet ypper floor
menbers can be arranged all oOver the floor

portion extending downwards from the circumferential edges
thereof is continuous in the circumferential direction, and
the second wall portion spanned between and integral with
opposed portions of the first wall portion is progressively
increased in thickness toward the center of the floor panel
portion. Therefore, the upper floor member can be provided
with extremely high stiffness. Further, since the upper
floor member has a simple structure, the upper floor
members can be produced inexpensively.

In addition, each central portion of the first wall
portion comprised of a plurality of surfaces is increased
in thickness, whereby the upper floor member can be
provided with higher stiffness. Further, if the floor
panel portion is rectangular, producibility thereof is
enhanced, and since it is easy to arrange a plurality of
the upper floor members at the time of arranging them,
workability is enhanced.

Besides, the outer circumferential surface of the

first wall portion is inclined toward the inside of the



W t hout generating gaps, by abutting the floor panel pokf NS08 the

adj acent upper floor nenbers each other. In addition, since the first wall
portion is extended downward to the vicinity of the lower floor and its
| ower end is supported in the vicinity of the |lower floor, the support
means woul d be less liable to be deformed-even when horizontal vibration
acts. Therefore, the upper floor nenbers can be supported rigidly, and

vi bration of the upper floor can be danped early. Besides, since the upper
floor is formed by arranging a plurality of upper floor nenbers and the
first wal luppenrt ifde® romerbeadjracen dgpperafd odi reetbens aoethaol tketively
supported by the support neans, it is easy to align the heights of the

portions ofypdhe adiceaententiey cdd o8 dEFdredsd ANl agideti ORe sioee the upper
fl oor nmenber is fixed to the upper floor nount neans retained to the rod

erected  of;thgdouindi Mg addie ) g epRgs: Reneloat panthr ough the

upper floor nenber,” the upper oor nmenbers can be securely fixed to the

ower {100, Basides,: wheh Aplaudl oo of £08se foLySUPROLLLAG, Ry ol Urali ty

i
of upper fl0o0r menbers are erec a conmmon base

plate it is unnegessany Lo position the £ods al @ Yorkjqe site, and the

extended downward to the vicinity of the lower floor and
its lower end is supported in the vicinity of the lower
floor, the support means would be less liable to be
deformed even when horizontal vibration acts. Therefore,
the upper floor members can be supported rigidly, and
vibration of the upper floor can be damped early.

Besides, since the upper floor is formed by
arranging a plurality of upper floor members and the first
wall portions of the adjacent upper floor members are
collectively supported by the support means, it is easy to
align the heights of the portions of the adjacent upper
floor members.

In addition, since the upper floor member is fixed
to the upper floor mount means retained to the rod erected
on the lower floor, by the fixing means penetrating through
the upper floor member, the upper floor members can be
securely fixed to the lower floor.

Besides, when a plurality of fods for supporting a

plurality of upper floor members are erected on a common



efficiently. Since the upper floor nenber is fixed by fagtjeNgngos t he bolt
penetrating through the upper floor nmenber into the tapped hol e possessed
by the upper floor nount neans, the upper floor nenber can be fixed
rigidly. Since the upper floor nount means conprises the position adjusting
means, the positions of the bolts penetsating through the plurality of
upper floor nmenbers and the tapped holes can be easily matched to each
other, and workability is enhanced. Further, the position adjusting neans
can be provided easily and i nexpensively, by providing the holding neans
w th the opesénglhidegeftt hanuhhecesbargetdi poetieionaf theheodsdatSiance the
support neans for supporting the upper floor nenber conprises the height

adj usting pBaRsngasital ahloBhesHbiiBEE €2Bokecgasblky wben@rd, even where the
floor surface is forned by arranging a plurality of the upper floor

menbers. Igfgggléﬁgfy.since the screw groove of the vertical novenent neans
and the screw groove of the rod are screw engaged wth each other, height

ROt R LIl D Wt B 1

stably, bytgéxéggttggnetrating through the upper floor member into
the tapped hole possessed by the upper floor mount means,
the upper floor member can be fixed rigidly.

Since the upper floor mount means comprises the
position adjusting means, the positions of the bolts
penetrating through the plurality of upper floor members
and the tapped holes can be easily matched to each other,
and workability is enhanced.

Further, the position adjusting means can be
provided easily and inexpensively, by providing the holding
means with the opening larger than the outside diameter of
the rod.

Since the support means for supporting the upper
floor member comprises the height adjusting means, a flat
floor surface can be easily formed, even where the floor
surface is formed by arranging a plurality of the upper
floor members.

In addition, since the screw groove of the vertical

movement means and the screw groove of the rod are screw-

engaged with each other, height adjustment can be easily



hol di ng nmeans and the vertical novenent neans securely aggunkihegg y- Wen the
vertical novenent neans has a hexagonal outer shape in plan view or is
provided at its outer circunferential portion with the opening directed
toward the rod, the vertical novenent neans can be noved easily. Besi des,
by providing the deformation restraining +freans for supporting the hol ding
nmeans so as to restrain bending deformation of the hol di ng neans, the upper
fl oor nmenber can be supported nore stably, and the vibration restraining
effect or vibration danping performance of the double floor structure can

be furthera@nhancedy Soeecihe pharabirtycol detemnanti arahest aaidnithg neans
are di sposed at regular intervals on a circle centering on the rod, the

bendi ng defgrdmtsQn, 0fndee ot gh NGe MBAPRSo£8Bd BEabeSL M Byned xehieatiavel y. In
addition, since the plurality of defornation restraining neans are di sposed

on the extensi. [ ' e e r a fjxi

portion fcﬁé¥%#ﬁéﬁg%§$%ﬁgﬁ%egﬁgg?%ét%gggsﬁﬁggﬁﬁé@hgﬁgﬂﬁggggggg}3{Egﬂgholding
means can Pe gﬁﬁported by the deformation restraining nmeans and the rod on
both si des" Bf™the poi nt of 28 JUNE 2006 - 37 application of the force by

the fixing means, and the bending deformation of the holdingoneTns can be

restrai ned When the vertical movement means has a hexadgona
outer shape in plan view or is provided at its outer
circumferential portion with the opening directed toward
the rod, the vertical movement means can be moved easily.

Besides, by providing the deformation restraining
means for supporting the holding means so as to restrain
bending deformation of the holding means, the upper floor
member can be supported more stably, and the vibration
restraining effect or vibration damping performance of the
double floor structure can be further enhanced.

Since the plurality of deformation restraining means
are disposed at regular intervals on a circle centering on
the rod, the bending deformation of the holding means can
be restrained effectively.

In addition, since the plurality of deformation
restraining means are disposed on the extension of a line
connecting between the rod and the fixing portion for
fixation of the fixing means to the holding means, the
holding means can be supported by the deformation

restraining means and the rod on both sides of the point of



further effectively. Since the deformation restraining r8dusSERS| udes t he
screw rod and the nut screw engaged with the screw rod, deformation of the
hol di ng means can be restrained by a sinple constitution. Since the corner
portions of the upper floor formed of a plurality of floor nenbers are each
supported singly and the height adjust$hg means are provided, the upper

fl oor can be adjusted to be flat in every nook and corner. Besides, the
inner circunferential portion of the corner portion nount nmeans and the
outer circunferenti al ortion of the corner rod are screw engaged w th each
other, a ¥PhhtabipusetnghaebfsceaRYbEhredlkiBd B§aaSsi Rpre theonsti t uti on.
Since the corner portions of the upper floor nenber are each fixed by

f ast eni ng hbérrdbog tdebosnatuionngft hbe hpkidaggnmanassi aeo blee resitawimsice of t he
corner rod, the upper floor nmenber and the corner portion nount nenber can
be fixed rigtdhyr dheéactieelpper floor nenbers are fornmed of al um num
producibility is enhanced, the upper floor nenbers can be produced

I nexpensi vel y, arghnivy kati |dd fo figa endaneest r 280 IMNE2806 indBud¥bennthe
upper floor nmenbers are forned of a danping material, the vibration

restraini ng-effepbq0indi PRI HQR screw-engaged with the screw rod,
deformation of the holding means can be restrained by a
simple constitution.

Since the corner portions of the upper floor formed
of a plurality of floor members are each supported singly
and the height adjusting means are provided, the upper
floor can be adjusted to be flat in every nook and corner.

Besides, the inner circumferential portion of the
corner portion mount means and the outer circumferential
portion of the corner rod are screw-engaged with each other,
a height adjusting means can be realized by a simple
constitution.

Since the corner portions of the upper floor member
are each fixed by fastening the bolt constituting the
fixing means into the screw hole of the corner rod, the
upper floor member and the corner portion mount member can
be fixed rigidly.

When the upper floor members are formed of aluminum,
producibility is enhanced, the upper floor members can be

produced inexpensively, and workability is enhanced.



danpi ng perfornmance of the double floor structure can be,g fitEtd enhanced.
Besi des, since a tension neans for introduction of prestress I ch
penetrates through the upper floor nmenbers is provided between the adjacent
upper floor nenbers and a prestress is introduced in the tension neans, it
is possible to realize a double floor_stgucture having a high vibration
restraining effect or vibration danping performance throughout the floor.
Wil e the invention has been described in its preferred enbodinents, it is
to be understood that the words which have been used are words of

description rathged haik ligpd At f doanfehbat s CAragesrmeiihbh hhaapyhivnigew of
the appended clainms may be nmade wi thout departing fromthe true scope and

spirit of ﬁgﬁ%ffgfnt ﬁ@ ?ngéﬁléﬁoﬁgéEra§B§ﬁ§ e 48 LUNE @Qﬂ§a5¥$ﬁV%T I'S

CLAI MED 1 S: A dou or structure conp i sing: an upper floor menber

constithLéghg}ngqg o?éggﬁée 8F|9ﬂ%r fﬁggFoS%%QE%%ern%%ﬁh provi ded

on the |o supporti ng sard upper rei n said
upper fI00£ nnger |nclud§s a floor panel portion for formng a floor
surface, a-$%rstr wartaP56Pti on ext endi ng downwards fromthe circunferential
edges

Besides, since a tension means for introduction of
prestress which penetrates through the upper floor members
is provided between the adjacent upper floor members and a
prestress is introduced in the tension means, it is
possible to realize a double floor structure having a high
vibration restraining effect or vibration damping
performance throughout the floor.

While the invention has been described in its
preferred embodiments, it is to be understood that the
words which have been used are words of description rather
than limitation and that changes within the purview of the
appended claims may be made without departing from the true

scope and spirit of the invention in its broader aspects.



of said floor, panel portion and continuous in the circiyr&y i al
direction, and a second wall portion spanned between opposed portions of
said first wall portion and progressively increased in thickness toward the
center of said floor panel portion, said floor panel portion, said first
wal | portion and said second wall portici-being fornmed unitarily, and
wherein the outer circunferential surface of said first wall portion
inclines toward the inside of said upper floor nenber in the downward
direction fromthe side of said upper floor surface. 2. A double floor
structure ¥MAJetlS GIATMEP i m 1, wherein said floor panel portion is

pol ygonal in shape, and said first wall portion extendi ng downwards from
the sides 28 JUNE 2006 -40 of said floor panel portion is progressively
increased in thickness toward the center of each of said sides. 3. A double
floor structure ags.seh doubbei flebai sr2uctwirer eiompsdisd gl ygonal shape is a
rectangul ar shape. 4. A double floor structure as set forth in any one of

claims 1 to 3, whgheuppsd ¢100rsmetdr RO ExieNdsn GeyErartsotp the
vicinity of said |ower floor, and the |ower end thereof 1s supported by a

support neans. 5. ;A1doUbl ¢11J9ar sig ucture conprising: an upper floor nenber
constituting an upper floor;

a support mémber, provided on the lower floor, for
supporting said upper floor member;

wherein said upper floor member includes a floor
panel portion for forming a floor surface, a first wall
portion extending downwards from the circumferential edges
of said floor, panel portion and continuous in the
circumferential direction, and a second wall portion
spanned between opposed portions of said first wall portion
and progressively increased in thickness toward the center
of said floor panel portion, said floor panel portion, said
first wall portion and said second wall portion being
formed unitarily, and

wherein the outer circumferential surface of said
first wall po;tion inclines toward the inside of said upper
floor member in the downward direction from the side of
said upper floor surface.

2. A dbuble floor structure as set forth in claim 1,
wherein said floor panel portion is polygonal in shape, and

said first wall portion extending downwards from the sides



a lower floor; and a support nenber, provided on the | owey ;fdPRbs fOr
supporting said upper floor nenber; wherein said upper floor nenber includes
a floor panel portion for formng a floor surface, a first wall portion
ext endi ng downwards fromthe circunferential edges of said floor panel
portion and continuous in the circunfer#ntial direction, and a second wal
portion spanned between opposed portions of said first wall portion and
progressively increased in thickness toward the center of said floor panel
portion, said floor panel portion, said first wall portion and said second
wal | porti oif ity fkenmeruml tRPTTioN ahel IRRFEEASSHPYYT iRSEeRged Adrti on
ext ends downwards to 28 JUNE 2006 -41 the vicinity of said | ower floor, and
the | ower dridakmesspftowarduppercentedy of seppbrofneand. sédea.doubl e fl oor
structure as set forth in any one of clains 1 to 5 wherein said upper
floor is formed by. ahrdogbidg &lpbur aktirtiptofresaisd sfdtodiortemiier sglaimd Sai d
support neans collectively supports said first wall portions of adjacent

ones of saiwheifepel ddiDpdppheisl dhape ddsibh erétogngil bcElapecONPri si ng: an
upper floor nenber constituting an upper floor; a lower floor; and

4. A double floor structure as set forth in any one
of claims 1 to 3, wherein said first wall portion extends
downwards to the vicinity of said lower floor, and the
lower end thereof is supported by a support means.

5. A double floor structure comprising:

an upper floor member constituting an upper floor;

a lower floor; and

a support member, provided on the lower floor, for
supporting said upper floor member;

wherein said upper floor member includes a floor
panel portion for forming a floor surface, a first wall
portion extending downwards from the circumferential edges
of said floor panel portion and continuous in the
circumferential direction, and a second wall portion
spanned Eetween opposed portions of said first wall portion
and progressiyely increased in thickness toward the center
of said floor panel portion, said floor panel portion, said
first wall portion and said second wall portion being

formed unitarily, and

wherein said first wall portion extends downwards to



a support menber, provided on the |lower floor, for suppmJUNBROS@i d upper
fl oor nmenber; wherein said upper floor nmenber includes a floor panel
portion for formng a floor surface, a first wall portion extending
downwards fromthe circunferential edges of said floor panel portion and
continuous in the circunferential direddion, and a second wall portion
spanned between opposed portions of said first wall portion and
progressively increased in t hi ckness toward the center of said floor panel

portion, sajd fl.oar pane port‘igr sal%lrst ﬁrtion agd gald econd
wal | porti Sheb &g P ifer idd M t%%u ClippeFrFi 56FTFEL or med
by arranging a plurality of said roor menbers, and said support neans 28
JUNE 2006 182segmRoasad, a1y & IRt dwgangirst wal | portions of adj acent
ones of said upper floor menbers. 8. A double floor structure as set forth
in any one of cl&insAldewb¥e fheori atsurtusapper semedes timdrudey @ned
erected on said |ower floor, and an upper floor nount neans which is
retai ned toefsaildimad land @ whedte isaish ibperpdt abYooenber formedobygt ed, and
sai d upper floor menber conprises a penetration neans through which a
fixing nmeapgrbagihigkianglsatd iuBpesf said floor members, and said
support means collectively supports said first wall
portions of adjacent ones of said upper floor members.
7. A double floor structure comprising:
an upper floor member constituting an upper floor;
a lower floor; and
a support member, provided on the lower floor, for
supporting said upper floor member;
wherein said upper floor member includes a floor
panel portion for forming a floor surface, a first wall
portion extending downwards from the circumferential edges
of said floor panel portion and continuous in the
circumferential direction, and a second wall portion
spanned between opposed portions of said first wall portion
and progressively increased in thickness toward the center
of said floor panel portion, said floor panel portion, said
first wall portion and said second wall portion being
formed unitarily, and

wherein said upper floor is formed by arranging a

plurality of said floor members, and said support means



fl oor menber penetrates vertically, and said upper floor,g jyRiERG IS fixed to
sai d upper floor nount neans by said fixing nmeans penetrating through said
penetration neans. 9. A double floor structure conprising: an upper fl oor
menber constituting an upper floor; a lower floor; and a support nenber,
provi ded on the lower floor, for suppoeri-ng said upper floor nenber;
wherein said upper floor nenber includes a floor panel portion for formng
a floor surface, a first wall portion extending downwards fromthe
circunferential edges of said floor_ panel portion and continuous in the

ci rcunf er espilaecdiivedsyi Gpratdsa seelchridi K6l Wbk tRYFE 1epanfédagspaerh
opposed portions of said first wall portion 28 JUNE 2006 -43 and

progr essi vehgsi nér eased uppearhifdiates sneamwersl t he center of said floor pane
portion, said floor panel portion, said first wall portion and said second
wal | portion being.fanégsubbhét Albdy, sandctuher asnsesaifdrshppor tanye ane
includes a rod erected on said | ower floor, and an upper floor nount neans

which is petanlgestd s & raghaanedron Whi ch said upper floor menber is
nount ed, and said upper floor nmenber conprises a penetration

said support means includes a rod erected on said
lower floor, and an upper floor mount means which is
retained to said rod and on which said upper floor member
is mounted, and

said upper floor member comprises a penetration
means through which a fixing means for fixing said upper
floor member penetrates vertically, and said upper floor
member is fixed to said upper floor mount means by said
fixing means penetrating through said penetration means.

9. A double floor structure comprising:

an upper floor member constituting an upper floor;

a lower floor; and

a support member, provided on the lower floor, for
supporting said upper floor member;

wherein said upper floor member includes a floor
panel portion for forming a floor surface, a first wall
portion extending downwards from the circumferential edges
of said floor panel portion and continuous in the

circumferential direction, and a second wall portion

spanned between opposed portions of said first wall portion



nmeans through which a fixing means for fixing said upper,g fngohodrenber
penetrates vertically, and said upper floor nenber is fixed to said upper
fl oor nount nmeans by said fixing nmeans penetrating through said penetration
means. 10. A double floor structure as set forth in claim9, wherein a
plurality of said rods for supporting sé3d plurality of arranged upper

fl oor nmenbers are erected on a comon base plate di sposed on said | ower
floor. 11. A double floor structure as set forth in claim9 or 10, wherein
sai d upper floor nmount neans conprises a tapped hole, and a bolt which
penet r at es ¥ QFGILE ST APHF IR Je‘bn"s}i“l‘fliﬁ‘if%% anaréeﬁéﬁr SeRé/Tneans
and which constitutes said fixing neans is fastened into said tapped hole
to thereby offi eadal & lgwpemaricbrromnber. $BLdUNBOMBanal pertAodeulskadf | oor
structure as set forth in claim11l, wherein said upper floor nount mneans
conpri ses dipeti miadl pnﬁurnnrquﬁﬂaﬁdlgemwmdﬁwahb bortiont Beipgsi ti on of
said tapped hole relative to said rod can be adjusted. 13. A double floor
structure #Foraeid foritdardinyl amd 12, wherein said upper floor nount neans
conprises a holding neans for hol ding said upper floor nenber, said
hol di ng means conmprkgesnan opening | arger than the outer shape of said rod,
and said tapped hole, and said position adjusting nmeans is conprised of

sai d hol di ng meang Wit Bypport means includes a rod erected on said

lower floor, and an upper floor mount means which is
retained to said rod and on which said upper floor member
is mounted, and

said upper floor member comprises a penetration
means through which a fixing means for fixing said upper
floor member penetrates vertically, and said upper floor
member is fixed to said upper floor mount means by said
fixing means penetrating through said penetration means.

10. A double floor structure as set forth in claim 9,
wherein a plurality of said rods for supporting said
plurality of arranged upper floor members are erected on a
common base plate disposed on said lower floor.

11. A double floor structure as set forth in claim 9
or 10, wherein said upper floor mount means comprises a
tapped hole, and a bolt which penetrates through a
penetrating hole constituting said penetration means and
which constitutes said fixing means is fastened into said

tapped hole to thereby fix said upper floor member.



said rod made to penetrate through said opening. 14. A Q?HBkﬁz&koor
structure as set forth in claim 13, wherein said upper tloor nount neans
conprises a vertical novenent means engaged to said rod so as to be

novable in the vertical direction, and said holding nmeans is nounted on
said vertical novenent nmeans to thereby44constitute a hei ght adjusting neans
for said upper floor nenber. 15. A double floor structure as set forth in
claim 14, wherein a screw groove is provided in the outer circunference of
said rod, said vertical novenent neans is provided with a screw portion for
screw engagenent ¥t H deikileckeyroevecloiresare fol, fandhsand cAsiiai Ad. neans
is retained by being clanped between a nut screw engaged with 28 JUNE 2006
-45 sai d redefeom sheduppeersifdecanosaitd meems caimpmwiss®en peahsions. A
doubl e floor structure as set forth in claim 14 or 15, wherein said

verti cal naggueningeapanbadya whiehagdeahoritzenmtelapedit ppanliaid17. A
double floor structure as set forth in any one of clains 14 to 16, wherein

said vertiegbpsavReREt rERaARS vieS tPiseMiddedd kraint HeodETudegunt erenti al
portion with an opening directed toward said rod. 18. A double floor

structure as set {9t dduIY PI®or structure as set forth in claim

12, wherein said upper floor mount means comprises a
holding means for holding said upper floor member, said
holding means comprises an opening larger than the outer
shape of said rod, and said tapped hole, and said position
adjusting means is comprised of said holding means with
said rod made to penetrate through said opening.

14. A double floor structure as set forth in claim
13, wherein said upper floor mount means comprises a
vertical movement means engaged to said rod so as to be
movable in the vertical direction, and said holding means
is mounted on said vertical movement means to thereby
constitute a height adjusting means for said upper floor
member.

15. A double floor structure as set forth in claim
14, wherein a screw groove is provided in the outer
circumference of said rod, said vertical movement means is
provided with a screw portion for screw engagement with
said screw groove of said rod, and said holding means is

retained by being clamped between a nut screw engaged with



of clainms 13 to 17, wherein a deformation restraining megngngdQhe SUPpPOrting
said holding neans so as to restrain bending deformation of said hol di ng
means i s provided between said holding neans and said |ower floor. 19. A
doubl e floor structure as set forth in claim 18, wherein a plurality of
said deformation restraining neans are4provided, and are arranged at
regular intervals on a circle centering on said rod. 20. A double floor
structure as set forth in claim 18, wherein a plurality of said deformation
restraining mneans are provided, and are arranged on the extension of a

| i ne conneéfifigrpét fEER &died PP Trafd e ARG FRIFhrieOni ¢t MPYKBENBN of sai d
fixing means to said holding neans. 21. A double floor structure as set
forth in amgapAe 28 JUNE 2006 -46 of clains 18 to 20, wherein said
deformation restraining neans includes a screw rod, and a nut screw engaged
with said screw1ed sdashle bhoomvatiecteteees satdfbokti ng ciedms and
said | ower floor, said holding neans conprises a passing hole through which
sai d screwisodri $spawbeteiandaishive dtdlcdilngnoveaesht Snedppid€edaby said screw
rod passed through said passing hole and said nut screwengaged with said

screw rod, huhggehy1saudchertiapg def et hary.s restrained. 22. A double
floor structure as set forth in any one

17. A double floor structure as set forth in any one
of claims 14 to 16, wherein said vertical movement means is
provided in its outer circumferential portion with an
opening directed toward said rod.

18. A double floor structure as set forth in any one
of claims 13 to 17, wherein a deformation restraining means
for supporting said holding means so as to restrain bending
deformation of said holding means is provided between said
holding means and said lower floor.

19. A double floor structure as set forth in claim
18, wherein a plurality of said deformation restraining
means are provided, and are arranged at regular intervals
on a circle centering on said rod.

20. A double floor structure as set forth in claim
18, wherein a plurality of said deformation restraining
means are provided, and are arranged on the extension of a
line connecting between said rod and a fixing portion for

fixation of said fixing means to said holding means.

21. A double floor structure as set forth in any one



of clains 1 to 21, wherein one corner portion of said uppauNE2oeor nenber

di sposed at a corner portion of said upper floor is supported by a support
means whi ch supports only said upper floor nenber, and said support neans
conprises an upper floor nenber height adjusting neans including a corner
rod erected on said |ower floor, and a-@&rner portion nount neans on which
said corner portion of said wupper floor nenber is nounted and which is
capable of relative novenent al ong said corner rod. 23. A double floor
structure conprising. an upper floor nmenbe onstituting an ugger floor; a

| ower flooPf GhEIESsdSp&t APenBEter S5b\A FHRE R r T EFHHRLINEBY
supporting said upper floor nmenber; 28 JUNE 2006 -47 wherein said upper

f1 oor nenbBeanRfcingésdgst PoFCrayadd pdiid oh TWr IOFH TRNBaFEBorikhrface, a
first wall portion extending downwards fromthe circunferential edges of
sai d fl oorspadebcpent rod ®ed acorttd meoumvablichdetvieeuns@i@nhodfdidgr ecti on,
and a second wall portion spanned between opposed portions of said first
wal | portineanandngdr egries diowary filngrreasesd d rhdld ioknassanowasdpt heeseat er  of
said floor panel portion, said floor panel portion, said first wall portion
and sai d sgggBéngahblpothirudieiwid cH FaRl dbrdwarddd,ifnsassed, and
said holding means is supported by said screw rod passed
through said passing hole and said nut screw-engaged with
said screw rod, whereby said bending deformation is
restrained.
22. A double floor structure as set forth in any one
of claims 1 to 21, wherein one corner portion of said upper
floor member disposed at a corner portion of said upper
floor is supported by a support means which supports only
said upper floor member, and said support means comprises
an upper floor member height adjusting means including a
corner rod erected on said lower floor, and a corner
portion mount means on which said corner portion of said
upper floor member is mounted and which is capable of
relative movement along said corner rod.
23. A double floor structure comprising:
an upper floor member constituting an upper floor;
a lower floor; and

a support member, provided on the lower floor, for

supporting said upper floor member;



wherein one corner portion of said upper floor nenber dssposemeat a corner
portion of said upper floor is supported by a support neans whi ch supports
only said upper floor nenber, and said support nmeans conprises an upper

fl oor menber hei ght adjusting nmeans |nclyd|ng a corner rod erected on said
| ower floor, and a corner portion mount* Treans on whi ch sai d corner portion
of said upper floor nenber is nounted and which is capable of relative

novenent al ong sai d corner rod 24. A doubIe fl oor structure as set forth

inclaim 23, mherel n |nn C|n§u§fer§nt| orti f saj corner
sa1 u 1I1iCc ? £ 8 5
portion nmount neans Tahd an out P reumt er'en por S0 I corner r od

are provided th screw roo St and iéid helggt adjustln% @3
constitut é’(f‘rtﬁ\ll\f RIEW Fh ?l’f 589 JYUNE-9066° 48268 wBen 1<&iTd er portion
mount means and said corner rod. 25. A double floor structure as set forth
in clai m 2PErioy eXHRAGHRO SAPUNVRERSr LFER FaeprbyruBdekert ials @89S hole in
the axial direction thereof, and said bolt penetrating through said
penetratiﬁéIﬂﬂkﬁ(ﬁl@ﬁﬁcpamﬁkrporto@m apdbepnbhduevAstnt Ghieng said fixing
nmeans is fastened into said screw hole, whereby said upper floor nenber and
sai d cor neriymmiearemoiat denbetiane &nded. s@6ond walbl pofrtdom structure as
set forth in any one of clains 1 to 22, wherein said upper floor nenber is

spanned between opposed portions of said first wall portion

and progressively increased in thickness toward the center

of said floor panel portion, said floor panel portion, said

first wall portion and said second wall portion being

formed unitarily, and

wherein one corner portion of said upper floor

member disposed at a corner portion of said upper floor is

supported by a support means which supports only said upper

floor member, and said support means comprises an upper

floor member height adjusting means including a corner rod

erected on said lower floor, and a corner portion mount

means on which said corner portion of said upper floor

member is mounted and which is capable of relative movement

along said corner rod.

24. A double floor structure as set forth in claim
23, wherein an inner circumferential portion of said corner
portion mount means and an outer circumferential portion of

said corner rod are provided with screw grooves, and said

height adjusting means is constituted by screw engagement



formed of an alum num material. 27. A double floor structsuaesoset forth in
any one of clains 1 to 25, wherein said floor nenber is fornmed of a

danping material. 28. A double floor structure conprising: an upper floor
menber constituting an upper floor; a I‘?é/\er fl oor; and a support nenber,
provi ded on the lower floor, for supporting said upper floor nenber;
wherein said upper floor nenber includes a floor panel portion for formng
a floor surface, a first wall portion extending downwards fromthe

ci rcunf ere:ﬁi al edges. anel %orti on and, cont knuous in tge

twee Ofofaid fgogn ﬁ S e o
ci rcunf er e RICH rEttF onOTARA ROS5EHd "RRAT BSAIS0 R4 SB866°r 41§
spanned bet ween opposed pog&iogi of said first wall portion ,and_
progressi vel y i ncreasBdPHPLR CRReEs StokG i ih @t éiftterf OB siRdCLRABr pane
portion, said floor panel portion, said first wall portion and said second
wal | porti & 158 rf £ oreieeimi $akd| gorany wRdr éPnpsavddedostl therbefciew f or ned
of a danping material. 29. A double floor structure as set forth in any one
of clains hale 291 weraxiah denscononebhsreok, pendt satiidndpolithr ough sai d
upper floor nmenbers for introduction of a
penetrating through said penetrating hole of said upper
floor member and constituting said fixing means is fastened
into said screw hole, whereby said upper floor member and
said corner portion mount member are fixed.
26. A double floor structure as set forth in any one
of claims 1 to 22, wherein said upper floor member is
formed of an aluminum material.
27. A double floor structure as set forth in any one
of claims 1 to 25, wherein said floor member is formed of a
damping material.
28. A double floor structure comprising:
an upper floor member constituting an upper floor;
a lower floor; and
a support member, provided on the lower floor, for
supporting said upper floor member;
wherein said upper floor member includes a floor
panel portion for forming a floor surface, a first wall
portion extending downwards from the circumferential edges

of said floor panel portion and continuous in the

circumferential direction, and a second wall portion



prestress is provided between adjacent ones of said uppesg jiN©ORGe MENDErS
constituting said upper floor, and a prestress is introduced I n said
tensi on neans. 30. A double floor structure conprising: an upper floor
menber constituting an upper floor; a lower floor; and a support mnenber,
provi ded on the lower floor, for supporting said upper floor nenber;
wherein said upper floor nenber includes a floor panel portion for formng
a floor surface, a first wall portion extending downwards fromthe

circunferential edges  of said flqor nel portion .and_continuous_in.the
circunfer ensttpl“’lzt}i‘l'led:lfj goeec Yon, %c’%e e€8g 'IRBFFOSOFFilgn%lgﬁgnr‘f'eagﬁbéf%%hon
opposed portipons of said fjrst wall rtion 28 NNE 2006 -50 and

or 0gr 655! veils (RRIHRSR VLY nifheaebiondy GhiRkness: SOV da1S F3BERT panel

portion, said floor panel portion, said first wall portion and said second
wal | porti cif By Floeedamet aperyioandsahdr Elror pansiloparddmn f ogaid
penetrating through said upper floor nenbers for introduction of a
prestress ifslrgr ovdldedodet iwenand| agddt seaesdovadai goomppen fHesiorg menber s
constituting said upper floor, and a prestress is introduced in said
t ensi on nedsrmed unitarily, and
wherein said floor member is formed of a damping
material.
29. A double floor structure as set forth in any one
of claims 1 tox29, wherein a tension means for penetrating
through said upper floor members for introduction of a
prestress is provided between adjacent ones of said upper
floor members constituting said upper floor, and a
prestress is introduced in said tension means.
30. A double floor structure comprising:
an upper floor member constituting an upper floor;
a lower floor; and )
a support member, provided on the lower floor, for
supporting said upper floor member;
wherein said upper floor member includes a floor
panel portion for forming a floor surface, a first wall
portion extending downwards from the circumferential edges
of said floor panel portion and continuous in the

circumferential direction, and a second wall portion

spanned between opposed portions of said first wall portion
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and progressively increased in thickness toward the center
of said floor panel portion, said floor panel portion, said
first wall portion and said second wall portion being
formed unitarily, and

wherein a tension means for penetrating through said
upper floor members for introduction of a prestress is
provided between adjacent ones of said upper floor members
constituting said upper floor, and a prestress is

introduced in said tension means.





