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(54) Floor structure and floor base panel

(57) In the floor base panel (40), an area on the sup-
port board (33) of the vibration proof support leg (30) is
formed solid, and in the other area, a plurality of cavities
(41) extending in the parallel direction to the floor surface
are formed. Thereby, because the vibration energy prop-
agated from the impact point of the floor base panel (40)

is reflected on the boundary between the cavity formation
area and the sold area, and repeatedly passes the cavity
formation area, it is attenuated in a short time, and the
vibration energy or sound energy transmitted to a slab
(20) can be reduced.
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a floor structure
arranged on a slab of a building such as a multiple dwell-
ing house, and a floor base panel used.for the floor struc-
ture.
[0002] As the floor structure of the building of the mul-
tiple dwelling houses such as an apartment house, gen-
erally, a dry type sound shielding double floor is used.
Conventional dry type sound shielding double floor is
structured in such a manner that a vibration-proof support
leg is arranged on the slab which is a concrete floor, at
a predetermined interval, each edge of the floor base
panel constituted by a particle board or plywood is ad-
hered and fixed on the support board of the vibration-
proof support leg, and the finishing lining such as the
flooring is conducted on the floor base panel.
[0003] Incidentally, in the conventional floor structure,
there is a case where the sound shielding is not enough
although the finishing lining is conducted on the floor base
panel. The rubber mat is laidbetween the floor base panel
and the finishing lining so that a countermeasure of the
sound proof is conducted.
[0004] Further, in the conventional floor structure,
when considering the strength of the floor base panel,
because it is necessary to set the interval of the vibration
proof support leg to 400 mm - 600 mm, which is compar-
atively narrow, there is a problem that the number of use
of the vibration proof support leg is many and the cost is
increased, or the work such as the height adjustment of
the floor base panel becomes troublesome.
[0005] Generally, as a method by which the interval of
the vibration proof support leg is increased, it is consid-
ered that the strength is increased by increasing the thick-
ness of the floor base panel, however, because the
weight of the floor base panel is increased by the amount,
a problem that conveying cost is increased, and the con-
veyance at the time of operation becomes troublesome,
or a problem that it is not suited for the application to the
floor of the very high building dwelling house, is gener-
ated.

SUMMARY OF THE INVENTION

[0006] In view of the above-described circumstances,
the present invention is attained, and the object of the
present invention is to provide a floor structure which is
light weight, and by which the floor impulsive sound level
can be reduced, and a floor base panel used for the floor
structure.
[0007] In order to solve the aforesaid object, the inven-
tion is characterized by having the following arrange-
ment.

(1) A floor structure comprising:

a support leg; and
a first floor base panel supported by the support
leg,
wherein a first area of the first floor base panel
in contact with the support leg is formed solid,
and
wherein a plurality of hollow cavities are from in
a second area of the first floor base panel not in
contact with the support leg.

(2) The floor structure according to (1), wherein
the first floor base panel is a hollow base panel in
which the plurality of cavities are formed over the
whole,
the first area is formed solid by filling a part of the
plurality of cavities in the first area with a predeter-
mined member.

(3) The floor structure according to (1) or (2), wherein
the plurality of cavities extends in the parallel direc-
tion to the first floor base panel.

(4) The floor structure according to any one of (1) to
(3) further comprising a second floor base panel
placed on the floor base panel including a plurality
of cavities extending in the parallel direction to the
second floor base panel,
wherein the second floor base panel is placed on the
first floor base panel in such a manner that the ex-
tending direction of the cavities of the second floor
base panel is different from the extending direction
of the cavity of the first floor base panel.

(5) The floor structure according to any one of (1) to
(4), wherein a support member of the support leg in
contact with the first floor base panel and the first
area of the floor base panel in contact with the sup-
port member are different in their density.

(6) The floor structure according to any one of (1) to
(5), wherein the support member in contact with the
floor base panel of the support leg and the area in
contact with the support member of the floor base
panel are different in their rigidity.

(7) A floor structure comprising:

a support leg;
a floor base panel supported by the support leg;
and
a weight arranged on an upper surface of an
area of the support member where the support
member supports.

(8) A floor structure comprising:

a support leg including a support member;
a floor base panel supported by the support
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member; and
a weight arranged between the support member
and the floor base panel.

(9) A floor structure comprising:

a support leg including a support member;
a floor base panel supported by the support
member; and
a weight attached to the support member.

(10) A floor structure comprising:

a support leg including a support member;
a floor base panel supported by the support
member,
wherein the support member in contact with the
floor base panel and an area in contact with the
support member of the floor base panel are dif-
ferent in their density.

(11) A floor structure comprising:

a support leg including a support member; and
a floor base panel supported by the support
member,
wherein the support member in contact with the
floor base panel and an area in contact with the
support member of the floor base panel are dif-
ferent in their rigidity.

(12) The floor structure according to any one of (1)
to (11), wherein the support member in contact with
the floor base panel is held in common with a plurality
of the support legs.

(13) A floor base panel used for a floor structure com-
prising:

an area of the floor base panel supported by the
support legs, which is formed solid; and
an area not in contact with the support member,
which includes a plurality of hollow cavities.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008]

Fig. 1 is a view showing a sound shielding floor of
the dry type sound shielding double floor structure
according to the first embodiment of the present in-
vention.
Fig. 2 is a perspective view of a vibration proof sup-
port leg.
Fig. 3 is a partially enlarged view of a hollow base
panel used for the sound shielding floor.
Fig. 4 is a view used for the explanation of a produc-
tion method of the hollow base panel.

Fig. 5 is a view showing the sound shielding floor of
the dry type sound shielding double floor structure
according to the second embodiment of the present
invention.
Fig. 6 is a view used for the explanation of the ar-
rangement position of a weight of the hollow base
panel.
Fig. 7 is a view used for the explanation of an effect
of the weight.
Fig. 8 is a view used for the explanation of an effect
of the weight.
Fig. 9 is a view showing the simulation result when
the weight is not arranged and when arranged.
Fig. 10 is a view used for the explanation of a mod-
ified example of the hollow base panel.
Fig. 11 is a view used for the explanation of the mod-
ified example of the hollow base panel.
Fig. 12 is a view used for the explanation of the mod-
ified example of the hollow base panel.
Fig. 13 is a view used for the explanation of a mod-
ified example of the arrangement position of the
weight.
Fig. 14 is a view used for the explanation of the mod-
ified examples of the arrangement position of the
weight.
Fig. 15 is a view used for the explanation of the mod-
ified example of the arrangement position of the
weight.
Fig. 16 is a view used for the explanation of the mod-
ified example of the arrangement position of the
weight.
Fig. 17 is a view used for the explanation of a mod-
ified example of the fixing method of the hollow base
panel.
Fig. 18 is a view used for the explanation of the mod-
ified example of the fixing method of the hollow base
panel.
Fig. 19 is a view used for the explanation of the mod-
ified example of the fixing method of the hollow base
panel.
Figs. 20A to 20D are views used for the explanation
of modified examples of the hollow base panel.
Fig. 21 is a view used for the explanation of the mod-
ified example of the hollow base panel.
Figs. 22 and 23 are views used for the explanation
of the modified examples of a support leg.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0009] Referring to the drawings, the embodiments of
the present invention will be detailed below.

(1) The first embodiment.

[0010] Fig. 1 is a view showing the sound shield floor
of the dry type sound shield double floor according to the
first embodiment of the present invention. This sound
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shield floor 10 includes a vibration proof support leg 30
arranged with a space on a slab 20 which is a body of
the building, hollow base panel 40 supported by the vi-
bration proof support leg 30, and finishing material 50
placed on the hollow base panel 40. In this connection,
the finishingmaterial 50 is flooringmaterial, tatami, and
carpet, and an adhesive material may also be arranged
between the finishing material 50 and the hollow base
panel 40 at need.
[0011] As shown in Fig. 2, the vibration proof support
leg 30 is constituted by a support bolt 32 rotatably sup-
ported by a cone frustum vibration proof rubber 31, and
a support board 33 screwed on the support bolt 32. On
the upper end surface of the support bolt 32, a hexagonal
hole 34 is formed, and as shown in Fig. 1, the hollow
base panel 40 is structured so as to be placed on the
support board 33 with a space so that the hexagonal hole
34 can be looked from the upside. The height of the hollow
base panel 40 can be adjusted (leveled) by rotating the
support bolt through the hexagonal hole 34 by using by
using a hexagonal wrench. Incidentally, the hollow base
panel 40 may be adhered and fixed on the support board
33, or it may be fixed on the support board 33 by using
a screw or bolt.
[0012] The hollow base panel 40 is a wood thin strip
laminated plate in which a wood thin strip is laminated,
and is the floor base panel structured so that substantially
trapezoidal cavities 41 are formed with a predetermined
interval in the longitudinal direction (floor surface parallel
direction), and the strength and weight reduction can
stand together.
[0013] Fig. 3 is a view showing an enlarged view of the
side surface of the hollow base panel 40. As shown in
this view, the hollow base panel 40 is so structured that
the lamination direction of the wood thin strips between
the cavities 41 are respectively at the about 60° oblique-
ness and 120° obliqueness (an area shown by signs α,
β). Therefore, in the hollow base panel 40, because the
force applied in the perpendicular direction to the floor
surface (Y direction), and in the parallel direction to the
floor surface (X direction) acts in almost compression
direction to the longitudinal direction of the wood thin
strip, the strength to the force applied from these direc-
tions becomes high.
[0014] Because the lamination direction of the wood
thin strip between the cavity 41 and the cavity 41 is al-
ternately laminated in the left and right symmetrical incli-
nation angle to the perpendicular direction to the floor
surface, the strength against the force applied from any
direction of the left and right direction of the parallel di-
rection to the floor surface is maintained uniformly high.
Accordingly, although the weight is reduced by providing
the hollow structure to the hollow base panel 40, the
strength (rigidity) in the perpendicular direction to the
floor surface and in the parallel direction to the floor sur-
face can be maintained high. Thereby, because this hol-
low base panel 40 can increase the strength/weight ratio
as compared with the particle board or lamination plate

generally used as the floor base panel, even when the
strength equal to the conventional floor base panel is
provided, the panel weight can be reduced.
[0015] The hollow base panel 40 is formed, as shown
in Fig. 1, such that, in the area on the support board 33
of the vibration proof support leg 30, the cavity 41 does
not exist. In other word, the perpendicular area to the
floor surface on the support board 33 of the hollow base
panel 40 is formed solid. As described above, by forming
the solid portion and the hollow portion in the hollow base
panel 40, when the hollow base panel 40 is regarded as
the vibration propagation path, because the impedance
of the solid portion and that of the hollow portion became
discontinuous, the reflection occurs on the boundary of
the solid portion and the hollow portion.
[0016] Therefore, because the vibration energy prop-
agated from the impact point of the hollow base panel 40
is repeatedly reflected before it is transmitted to the sup-
port board 33, when it repeatedly passes the complicated
transmission path of the hollowportion, it is attenuated in
a short time. Thereby, the vibration energy transmitted
from the hollow base panel 40 to the slab 20 through the
vibration proof support leg 30, or the sound energy trans-
mitted by the vibration of the hollow base panel 40 to the
slab 20, can be reduced, and the sound shielding floor
10 can greatly reduce the floor impact sound level.
[0017] As shown in Fig. 3, in this hollow base panel
40, because the discontinuity of the impedance is gen-
erated in a portion of the thickness L1 and the thickness
L2, the vibration energy transmitted from the impact point
in the floor parallel direction is reflected on the boundary
portion of the thickness, and attenuated in a short time.
[0018] In this sound shielding floor 10, because the
hollow base panel 40 with the high weight reduction and
surface rigidity is used, when the weight per sheet of the
hollow base panel 40 is made equal to the conventional
base panel, the panel dimension can be made larger than
the conventional one. Accordingly, when the dimension
of the length and width of the hollow base pane 40 per
one sheet is increased, the arrangement interval of the
vibration proof support leg 30 can be increased, and the
number of use of the vibration proof support leg 30 can
be reduced. When the number of use of the vibration
proof support leg 30 can be reduced, because the height
adjustment (horizontal leveling) operation of the hollow
base panel 40 is simplified, the material cost and the
operation cost can be reduced.
[0019] In the conventional floor base panel, due to the
limitation of the dimension (dimension limitation from the
withstand load of the vibration proof support leg 30, the
resonance frequency of the floor base panel is near the
resonance frequency of the slab 20, and the sound
shielding property is reduced. On the other hand, in this
hollow base panel 40 according to the embodiment, be-
cause not only the dimension of the length or width of
the hollow base panel 40, but the degree of freedom of
the design work of the thickness dimension is increased,
the shape can be easily designed so that the resonance
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frequency of the base floor panel is separated from the
resonance frequency of the slab 20. Thereby, by using
the hollow base panel 40, the sound shielding floor 10
having a predetermined rigidity and sound shielding
property can be easily designed. In this connection, also
by changing the shape or dimension of the cavity of the
hollow base panel 40, the resonance, frequency of the
hollow base panel 40 can be changed.
[0020] Next, the production method and the material
of the hollow base panel 40 will be specifically described.
[0021] This hollow base panel 40 is produced as fol-
lows. As shown in Fig. 4, after the binder is adhered to
the wood thin strip, a core 55 constituted by the trape-
zoidal aluminum bar connected at the equal interval by
a connection plate 55a is arranged on the first layer -
several layers (a plurality of layers) of the wood thin strip,
and after the amount of one layer - several layers of the
wood thin strip is applied thereon, the core 55 constituted
by the trapezoidal aluminumbar connected at the equal
interval by a connection plate 55b is arranged thereon,
and the wood thin strips is further applied. In this case,
the core 55 connected by the connection plate 55a and
the core 55 connected by the connection plate 55b are
arranged so that the trapezoid is reversed upwardly and
downwardly.
[0022] Next, the laminated body 70 in which the wood
thin strip are laminated, is thermal pressure molded at
the temperature 140 - 220 °C, pressure 15 - 40 kg/cm,
for 6 - 15 minutes, and thermal pressure molded until the
thickness is 1/3 - 1/30, and after the core 55 is pulled out
after the cooling, by trimming the outer periphery of the
laminated body 70, the hollow base panel 40 can be pro-
duced.
[0023] As the wood thin strip, normally, an akamatsu
(Japanese red pine), karamatsu(Japanese larch), ezo-
matsu(Saghalin spruce), todomatsu (Soghalin fir), as-
pen, and lodge pole pine are used, and the kind of wood
is particularly not limited. The wood thin strip may be
arranged in such a manner that the grain of wood is ar-
ranged in almost one direction, or the wood thin strip may
be laminated in such a manner that it is made three layer
structure, and the direction of grain of wood of the ad-
joining layers is perpendicular to each other, however,
particularly it is not limited. A plurality of kinds of wood
thin strips may be mixed, or the mixing rate of the wood
thin strip and the binder may be changed in response to
Corresponding to the strength or rigidity of the hollow
base panel 40 which is a target.
[0024] As the binder, any one of the foaming binder
resin, no-forming binder resin, and their mixture, may be
used. The foaming binder resin is preferable. Because
the foaming binder resin combines the wood thin strips
with each other, and the resin itself foams, the amount
of use of the resin is reduced by spreading the gap of the
wood thin strips by the foaming cell, and the density of
the hollow base panel 40 can be reduced. Further, the
heat insulation effect or sound shielding effect of the hol-
low base panel 40 can be increased by the foaming cell.

[0025] As the foaming binder resin, either one of the
self-foaming foaming resin, or mixing foaming resin in
which the foaming agent is added to the non-foaming
resin such as phenol, urea, epoxy, or acrylic resin, may
be used. In view of the purpose to obtain the increase of
the rigidity and the hollow base panel 40 with the low
density, it is preferable to use the self-foaming foaming
resin. As the self-foaming foaming resin, the foaming
polyurethane resin, isocyanate resin, or preferably PMDI
(poly -metallic MDI or coarse MDI) can be listed. In this
connection, when foaming polyurethane resin or isocy-
anate resin is used, because it is easily reacted with the
water, and the isocyanate group (-NCO) is reacted with
the water and self-foamed, the reaction time is advanced,
and the time necessary for the thermal pressure molding
can be reduced.
[0026] It is preferable that an amount of the binder to
the wood thin strip is 3.5 - 20 weight parts to the wood
thin strip 100 weight parts (absolute dry weight). By
changing the addition amount of the binder, the density
and strength of the hollow base panel 40 can also be
changed. In this connection, the hardener, curing cata-
lyst, hardening accelerator, diluent, thickener, dispersing
agent, or water repellant agent, may be added to the
binder as the need arise.
[0027] Further, it is preferable that the wood thin strip
is previously acetylated. When it is acetylated, it is pref-
erable that, after the wood thin strip is dried to not larger
than the water content 3 %, preferably, to not larger than
1 %, it is preferable that it is made in contact with the
vaporized vapor such as acetic acid, acetic anhydride,
or chloroacetic acid, and is acetylated (degree of the
acetylation 12 - 20%) in the vapor phase. By acetylating
the wood thin strip as described above, the water resist-
ance is obtained, and the aging change of the dimension
can be prevented.

(2) The second embodiment

[0028] Fig. 5 is a view showing a sound shielding floor
of a dry type sound shielding double floor according to
the second embodiment of the present invention. Be-
cause this sound shielding floor 100 is the same as the
sound shielding floor 10 according to the first embodi-
ment except a point that a weight 60 is arranged between
the hollow base panel 40 and the finish material 50, the
same sign is attached to the same portion, and the du-
plicated explanation is omitted, and only the different por-
tion will be described below.
[0029] Fig. 6 is a view showing the arrangement posi-
tion of the weight 60 arranged on the hollow base panel
40. The weight 60 is arranged on the upper surface of
the hollow base panel 40 in such a manner that it is ar-
ranged on the upper side position of the support board
33 of the 6 sets of vibration proof support legs 30 sup-
porting the hollow base panel 40. That is, although the
hollow base panel 40 is vibrated in the arrowed direction
as shown in Fig. 7 when the impact is received, the de-

7 8 



EP 2 014 846 A2

6

5

10

15

20

25

30

35

40

45

50

55

flection or vibration speed (vibration frequency) at the
time of the vibration is reduced by arranging the weight
60 as shown in Fig. 8, and the exciting force of the slab
20 can be reduced.
[0030] Specifically, in Fig. 9, as the simulation result
of a case where the weight 60 is not arranged, and it is
arranged, is shown, in the case where the impact is ap-
plied on the center of the hollow base panel 40, when
the weight 60 is not arranged, the exciting force of the
maximum about 1.0 kgf is generated, and particularly, at
57 Hz close to the resonance frequency of the slab 20,
the exciting force of about 0.5 kgf is generated largely.
In contrast to this, when the weight 60 is arranged, the
maximum exciting force is reduced to a half, that is, about
0.5 kgf, and because the exciting force at not smaller
than 40 Hz is reduced to not larger than 0.2 kgf, it can
be confirmed that the exciting force at the resonance fre-
quency of the slab 20 is greatly reduced. In this connec-
tion, relating to the weight 60, a case where the weights
of 2.275 kg are respectively arranged at the 4 corners of
the hollow base panel 40, and the weights of 5.454 kg
are respectively arranged on the middle of the long side
(refer to Fig. 6), is assumed.
[0031] Particularly, in the case where the vibration (vi-
bration mode) in which, when one side of the hollow base
panel 40 on one support board 33 is deflected upwardly,
the other side is deflected downwardly, is generated,
when the weight 60 is not arranged, the vibration proof
support leg 30 is swung, and the vibration is transmitted
to the slab 20, however, by arranging the weight 60, be-
cause the vibration of the hollow base panel 40 can be
suppressed, the effect that the stability of the vibration
proof support leg 30 is increased, and the vibration proof
function can be sufficiently functioned, can also be ob-
tained.
[0032] Thereby, because the sound shielding floor 100
according to the present invention can greatly reduce the
exciting force of the slab 20, in addition to the effect of
the first embodiment, the floor impact sound level can be
further reduced. Further, in the present embodiment, a
case where the weight 60 is formed into a rectangular
parallelopiped shape, is shown in a view, however, it is
needless to say that it may be an arbitrary shape.

(3) Modified example

[0033] The present invention can be applied to various
modes, not limiting to the above-described embodi-
ments. For example, the following modified embodiment
can be carried out.
[0034] In the above-described first embodiment, in or-
der to make the area on the support board 33 of the hollow
base panel 40 solid, a case where it is previously formed
so that the cavity 41 does not exist, is described, how-
ever, as shown in Fig. 10, by inserting a member 41B
such as the wood, metal, foamingmember, or rubber into
the cavity 41 in an area on the support board 33 of the
hollow base panel 40, it may also be processed to the

solid later.
[0035] In this connection, in order that the description
may be easily understood, the cavity which is made solid
is shown by a slanting line in the view. As shown in Fig.
11, a filling material 41C is inserted into the cavity 41,
and the both end areaof the cavity 41 maybe made solid.
In this case, by changing the number in which the filling
material 41C is inserted, or the position of the cavity 41,
the natural frequency of the hollow base panel 40 can be
changed.
[0036] As shown in Fig. 12, when the end portion of
the hollow base panel 40 has the cavity 41D such as a
groove or gap formed by cutting the cavity 41 on the
midway, and the cavity 41D exists on the support board
33, by filling the cavity 41D by a material 41E such as
the wood, metal, foaming member, or rubber, it may be
made solid. As described above, by filling the already
formed cavities 41 and 41D later, not only a case where
the end portion of the regular sized panel is supported,
but it can also be applied to a case where the panel which
is cut into an arbitrary shape is used. Further, also to the
panel in which the whole surface which does not have
the solid portion, has the hollow structure, it can be ap-
plied in the same manner.
[0037] In the above-described second embodiment,
the case where the weight 60 is arranged above the sup-
port board 33 of the vibration proof support leg 30 and
on the upper surface of the hollow base panel 40, is de-
scribed (refer to Fig. 6). Alternatively, the vibration on the
support board 33 of the hollow base panel 40 is sup-
pressed, or the swing of the vibration proof support leg
30 accompanied by the vibration of the hollow base panel
40 is reduced, and the exciting force of the slab 20 can
be reduced by the method in which the weight is arranged
between the hollow base panel 40 and the support board
33 as shown in Fig. 13, or by the method in which the
end portion of the hollow base panel 40 is covered by
the weight 60 as shown in Fig. 14, or by the method in
which the weight 60 is inserted in the predetermined area
on the support board 33 of the hollow base panel 40 as
shown in Fig. 15.
[0038] As shown in Fig. 16, the weight 60 is attached
to the support board 33 itself and by increasing the mo-
ment of inertia of the vibration proof support leg, a case
where the vibration proof support leg 30 is swung by the
vibration of the hollow base panel 40 can be avoided. In
this connection, in the above-described second embod-
iment and modified embodiment, the case where the hol-
low base panel 40 described in the first embodiment is
used, is described, however, when the desired floor im-
pact sound level can be obtained by only arranging the
weight 60, the conventional floor base panel such as the
particle board can be used.
[0039] In each embodiment, a plurality of sheets of the
hollow base panel 40 may be used by being superim-
posed. In this manner, the rigidity and sound shielding
property of the floor surface can be further increased. In
this case, it is preferable that they are superimposed so
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that the extending direction of the cavity 41 of each hollow
base panel 40 is different. When the extending direction
of the cavity 41 is made different, it is for the reason in
which, because the propagation speed of the vibration
to the same direction is different for each hollow base
panel 40, by the shift of the vibration of the mutual hollow
base panels 40, the vibration energy can be attenuated.
[0040] In the above-described each embodiment, the
case where the vibration energy transmitted to the sup-
port board 33 is reduced by reflecting the vibration energy
propagated on the hollowbase panel 40 on the boundary
between the hollowedportion and the solid portion of the
hollow base panel 40, is described. Alternatively, when
the difference of the impedance between the area on the
support board 33 of the floor base panel such as the
hollowbase panel 40 and the support board 33 is in-
creased, the vibration energy transmitted to the support
board 33 may be reduced. Specifically, it may be made
so that the density or rigidity between the area on the
support board 33 of the floor base panel and the support
board 33, is greatly different, and for example, the above-
described hollow base panel 40 may be used as the floor
base panel with the high rigidity, or for the support board
33, normal wood material may be used. Further, for ex-
ample, the material change (the material whose sound
impedance is largely different from the wood material,
for example, metal, stone, or high density resin), or the
shape change may be carried out.
[0041] In the above-described each embodiment, as
shown in Fig. 17, the cavity 41A whose upper portion is
opened, is formed on the area of the support board 33
of the hollow base panel 40, and in the cavity 41A, when
the hollow base panel 40 is fixed to the support board 33
by using a screw (or bolt) 42, the hollow base panel 40
can be easily fixed to the support board 33. In the case
where the hollow base panel 40 and the support board
33 are fixed together and is not integrated, when the hol-
low base panel 40 placed on the support board 33 is
vibrated, the member.which is moved to upward coexists
with the member which is moved to downward, and the
torque is added to the vibration proof support leg 30. How-
ever, in the case where the hollow base panel 40 is fixed
and integrated as described above, when it is vibrated,
the phase of a plurality of the hollow base panels 40
placed on the support board 33 coincides with each other,
and the rotation exerted on the vibration proof support
leg 30 is suppressed, and the exciting force to the floor
slab is reduced.
[0042] As shown in Fig. 18, it may be structured in such
a manner that, , a concave portion 43 and a convex por-
tion 44 engaged with the concave portion 43 are provided
on the side surfaces of the hollow base panels 40, re-
spectively. The hollow base panels 40 are easily and
accurately combined, and can be fixed together. In this
connection, it is needless to say that the technology
shown in Fig. 17 and Fig. 18, may be applied to the floor
base panel other than the hollow base panel 40. Further,
as shown in Fig. 19, it may also be structured in such a

manner that, an engagement portion 45 to engage with
the cavity 41 of the hollow base panel 40 is provided on
the support board 33 of the vibration proof support leg
30. The hollow base panel 40 and the vibration proof
support leg 30 are easily and securely combined, and
can be fixed together.
[0043] Further, in the above-described each embodi-
ment, the case where the hollow base panel in which
almost trapezoidal cavity 41 is formed, is used, is de-
scribed. However, as shown in Figs. 20A to 20D, various
shapes such as a polygonal shape such as triangle shape
(shown in Fig. 20A), or quadrangle shape (shown in Fig.
20B), or circular shape such as true circle (shown in Fig.
20C) or ellipse, may be applied to the cavity 41, or a
plurality of the cavities 41 may be provided in the upward
direction and downward direction (shown in Fig. 20D).
The case where the hollow base panel 40 is made of only
the wood thin strip, is described. However, the upper sur-
face or lower surface of the hollow base panel 40 may
be structured by a decorative board, or may also be pro-
duced by various materials such as the plastic or metallic
material.
[0044] In the above-described each embodiment, the
case where the present invention is applied to the hollow
base panel in which the inside cavity 41 is extended in
the parallel direction to the floor surface, is described.
However, it is of course that the present invention can
widely be applied to the various hollow base panels such
as the hollow base panel of the honeycomb construction
as shown in Fig. 21. In this connection, in Fig. 21, a case
where an area in contact with the support board 33 is
filled by the above-described member 41E is shown,
however, it is of course that previously the area may be
made solid structure.
[0045] In the above-described each embodiment, as
shown in Fig. 22, the support board 33 may be structured
such that it is commonly used with a plurality of vibration
proof support legs 30. In this manner, not only the number
of parts of the vibration proof support leg 30 can be re-
duced, but the stability or rigidity of the floor can be in-
creased by an amount in which the contact area of the
support board 33 with floor base panel is increased.
[0046] According to the present invention as described
above, even when the cavity is provided in the floor base
panel and the panel weight is reduced, the vibration en-
ergy transmitted from the floor base panel to the support
leg can be reduced, and the floor impact sound level can
be reduced.

SUMMARY OF THE INVENTION

[0047]

1. A floor structure comprising:

a support leg; and
a first floor base panel supported by the support
leg,
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wherein a first area of the first floor base panel
in contact with the support leg is formed solid,
and
wherein a plurality of hollow cavities are from in
a second area of the first floor base panel not in
contact with the support leg.

2. The floor structure according to 1, wherein
the first floor base panel is a hollow base panel in
which the plurality of cavities are formed over the
whole,
the first area is formed solid by filling a part of the
plurality of cavities in the first area with a predeter-
mined member.

3. The floor structure according to 1 or 2, wherein
the plurality of cavities extends in the parallel direc-
tion to the first floor base panel.

4. The floor structure according to any one of 1 to 3
further comprising a second floor base panel placed
on the floor base panel including a plurality of cavities
extending in the parallel direction to the second floor
base panel,
wherein the second floor base panel is placed on the
first floor base panel in such a manner that the ex-
tending direction of the cavities of the second floor
base panel is different from the extending direction
of the cavity of the first floor base panel.

5. The floor structure according to any one of 1 to 4,
wherein a support member of the support leg in con-
tact with the first floor base panel and the first area
of the floor base panel in contact with the support
member are different in their density.

6. The floor structure according to any one of 1 to 5,
wherein the support member in contact with the floor
base panel of the support leg and the area in contact
with the support member of the floor base panel are
different in their rigidity.

7. A floor structure comprising:

a support leg;
a floor base panel supported by the support leg;
and
a weight arranged on an upper surface of an
area of the support member where the support
member supports.

8. A floor structure comprising:

a support leg including a support member;
a floor base panel supported by the support
member; and
a weight arranged between the support member
and the floor base panel.

9. A floor structure comprising:

a support leg including a support member;
a floor base panel supported by the support
member; and
a weight attached to the support member.

10. A floor structure comprising:

a support leg including a support member;
a floor base panel supported by the support
member,
wherein the support member in contact with the
floor base panel and an area in contact with the
support member of the floor base panel are dif-
ferent in their density.

11. A floor structure comprising:

a support leg including a support member; and
a floor base panel supported by the support
member,
wherein the support member in contact with the
floor base panel and an area in contact with the
support member of the floor base panel are dif-
ferent in their rigidity.

12. The floor structure according to any one of 1 to
11, wherein the support member in contact with the
floor base panel is held in common with a plurality
of the support legs.

13. A floor base panel used for a floor structure com-
prising:

an area of the floor base panel supported by the
support legs, which is formed solid; and
an area not in contact with the support member,
which includes a plurality of hollow cavities.

Claims

1. A floor structure (10) comprising:

a support leg (30);
a floor base panel (40) supported by the support
leg (30); and
a weight (60) arranged on an upper surface of
an area of the support leg (30) where the support
leg (30) supports.

2. A floor structure (10) comprising:

a support leg (30) including a support member
(33);
a floor base panel (40) supported by the support
member (33); and

13 14 



EP 2 014 846 A2

9

5

10

15

20

25

30

35

40

45

50

55

a weight (60) arranged between the support
member (33) and the floor base panel (40).

3. A floor structure (10) comprising:

a support leg (30) including a support member
(33);
a floor base panel (40) supported by the support
member (33); and
a weight (60) attached to the support member
(33).

4. A floor structure (10) comprising:

a support leg (30) including a support member
(33);
a floor base panel (40) supported by the support
member (33),
wherein the support member (33) in contact with
the floor base panel (40) and an area of the floor
base panel (40) in contact with the support mem-
ber (33) are different in their density.

5. A floor structure (10) comprising:

a support leg (30) including a support member
(33); and
a floor base panel (40) supported by the support
member (33),
wherein the support member (33) in contact with
the floor base panel (40) and an area of the floor
base panel (40) in contact with the support mem-
ber (33) are different in their rigidity.

6. The floor structure according to any one of claims 1
to 5, wherein a support member (33) in contact with
the floor base panel (40) is held in common with a
plurality of support legs (30).
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