1 DESCRI PTI ON WALL- SURFACE- GREENI NG SYSTEM FOR
BUI LDI NGS TECHNI CAL FI ELD [ 0001] The present invention
relates to a wall-surface-greening systemfor providing
greenery on wall surfaces of structural objects. The
present application is based on patent applications No.
2006- 043633, filed in Japanl February 21, 2006, and
No. 2005-172204, filed in Japan, June 13, 2005, the
content of which are | DERGRIPAIGN herein by reference.
BACKGROUND ART [0002] Conventionally, green plants are
pl anted on wall surfaces of constructions and civil
structures (structural obj ects) for purposes of
al | evi atWR%Lh EMN@@?S‘ R Fﬁf{*ﬁﬁ'lﬁﬁm
absor bi ng car |ox € gas ere, and
creating anenlty spaces. [0003] A
wal | - surface-greening systemof this type disclosed in,
for exanple, by Japanese Unexam ned Patent
Application, First PubBBE@ENIGEL REELD004- 248550
includes: a plurality of piped green plant units

[0009T een plant units) containing soil thereinside and
green plants; a hanger nenber for supporting the green
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|nterv wire joined to the uppérnost” dgreen plant

X ratus, provided to a roof
gregléWPBHN Suﬁfas%gnoilskrﬁgw%ﬁ% J%8r hoi st ng the green
plant. units along . a wall surface of the construction,
[ 000khe present application is based on patent applications No. 2006-0436 33, filed in

Japan, February 21, 2006, and No. 2005-172204, filed in Japan, June 13, 2005, the content

of which are incorporated herein by reference.

BACKGROUND ART
[0002]

Conventionally, green plants are planted on wall surfaces of constructions and
civil structures (structural objects) for purposes of alleviating heat island phenomena in
urban areas, absorbing carbon dioxide gas in atmosphere, and creating amenity spaces.
[0003]

A wall-surface-greening system of this type disclosed in, for example, by
Japanese Unexamined Patent Application, First Publication No. 2004-248550 includes: a
plurality of piped green plant units (green plant units) containing soil thereinside and
green plants; a hanger member for supporting the green plant units horizontally with a
predetermined vertical intervals; a wire joined to the uppermost green plant unit; and a
hoisting apparatus, provided to a roof section of a construction, for hoisting the green

plant units along a wall surface of the construction.



Green plants can be provided in this

wal | - surface-greeni ng system by covering wall surfaces
of a construction with plants planted in green plant
units arranged vertically. Also, in this

wal | - surface-greening system & plurality of green
plant units can be installed along the wall surface of
0dé4constructi on by successively joining green plant
unit, i.e., by feeding a wire fromthe hoisting
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one of the green plant units to a |ower end o
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can be renoved by successively detaching the | owernost

alomg the walksugface of the antstougtios byisiidcessivaly presing \geden plant unit, i.e., by
feeding the wire. The gr een plant units can be
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or a gondol a. [0005] n addi ti on" JapaneSe Unexam ned
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upper and | ower |ateral frame nenbers, two-sided rigid
pleatumit wishhd banger member.y i b wgtrﬁstamlundm of greamgilagt @ets can be
pl ant pl ates each contained in each box in the frane
tedioved by biidcessivally datucHing ehedowerihosg osy of thegrdeheldnt anits while
boxes are supported to the construction by attaching a
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bI anket to a surface of {)he construction wt
0 S Il surface can be covered by
aaﬁﬁc.aggéjstoer&%bﬁd green plant plate in the box.
[{ngég] Furt hernore, for exanple, Japanese Unexam ned

t Application, First Publication No. 2002-34350

(Pat ent Docunent 3} di scl oses a wal | -surface-greening 3
n addition, Japanese Unexamined Patent Application, First

Publication No. 2002-95347 (Patent Document 2) discloses a wall-surface-greening
system (green plant panel) that includes: a frame box including a plurality of rectangular
boxes each having upper and lower lateral frame members, two-sided rigid frame
members, and dividing frame member; and green plant plates each contained in each box
in the frame box. In this wall-surface-greening system, the frame boxes are supported to
the construction by attaching a plurality of blankets to the frame box and fixing each
blanket to a wall surface of the construction with anchor bolts. Thus, the wall surface
can be covered by green plants planted on a green plant plate in the box.
[0006]

Furthermore, for example, Japanese Unexamined Patent Application, First

Publication No. 2002-34350 (Patent Document 3) discloses a wall-surface-greening



systemincluding: a plurality of armtrees projecting

froman outer wall of a construction; a plurality of

frame nenbers supported by the armtrees; a net

attached to the frame nenber; and a plurality of

pl anters placed on a ground around the construction

al ong an outer periphery of3the construction at the

| oner end of the frane. In this wall-surface-greening
systeysineludirigh e phirality of hantrees projecting foi an sut¢healpbfant@nrstrustion; a

a deci duous bine plant, e.g., ivy that grows over the
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net” or the franme nenbers; thus, the wall surface of the
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tree-planting systemfor attenpting placing green

walbisenfacs-greenieg $ystem, ftheplentcplanted i thd seib ot the plemter is a deciduous
constructions. Patent Docunent 4 discloses a unit type
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unit) having soil in frames. In this unit, rod steel
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b THE I NVENTI ON Problens to be solved by the Invention
Y B65hBE S onever, the wal | -surface-greening system

di scl osed by Patent Docunment 1 has a problemof |ow
(0088 gn freedomin view of aesthetic outlook attenpting

to plant greenery on an arbitrary position of the wall
sur fRarthenhorehkapamase { nesamwd PetcatApplipatien, HitshRublinativs No.
shoul d preferably be pended in vertical directions
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the hoisting apparatus placed on the roof that feeds or
tree‘!‘blgt?tﬁlgt J}@tefh for attempting placing green plants on wall surfaces and tilted roofs
of constructions.
Patent Document 4 discloses a unit type green plant plate (hereinafter called

green plant unit) having soil in frames. In this unit, rod steel frame members are

assembled in a grid in which a plant, e.g., moss or sedum is planted.

DISCLOSURE OF THE INVENTION
Problems to be solved by the Invention
[0008]

However, the wall-surface-greening system disclosed by Patent Document 1 has a
problem of low design freedom in view of aesthetic outlook attempting to plant greenery
on an arbitrary position of the wall surface of the construction because green plant units
should preferably be pended in vertical directions along the wall surfaces of the

construction although the hoisting apparatus placed on the roof that feeds or winds the



wire facilitates installation or renoval of the green
plant units. [0009] Also, in the wall-surface-greening
system di scl osed by Patent Document 2 configured to
include relatively rigid frame box formed to contain
the green plant plates has a cost problemto plant
greenery. In addition, this firane box fixed onto the
wal | surface of the construction by anchor bolts had
wireTadilians instalfation iobrdmdval i thb gre2aphait uhits.t he
mai nt enance of the construction or the
w@mﬂ -surface-greening system e.g., re-painting the
| surface of the construction or exchangi ng green
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d| scl osed by Patent Docunent 3 _ places green pl ant
ntiggred tg naﬁlh%’— wslainelygreadiragesog formed tp captaiy the |85F@§d’1% plates
the ground over the net disposed upward and coveri ng
hastaheostproblesutof plamt géenetye  dwaddition tthis firaniBriemxeixamdento theiveall
system has a problemin selectivity of plants for

surflcaof the BhAAREDH by lafitharbblts had proBleaRSA fleRibilRg vl respect to the
Docunent 1, and in addition, has a problemof |limted
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e wal l. surface or on the Illted roof ~al so has
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because the green plant units fixed at predeterm ned
P¥ions on the frame nmenber are difficult to be
exchanged by anot her green plant unit, i.e., in a case
{OOWDEr e anot her kind of plant is preferred in, for
exanpl e, buildings for commerce. In addition, each
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this system has a problem in selectivity of plants for placing greenery similarly to the case

of Patent Document 1, and in addition, has a problem of limited design freedom.
[0011]

The greenery system proposed by Patent Document 4 for placing the green plant
units on the wall surface or on the tilted roof also has a defect of low design freedom for
placing greenery because the green plant units fixed at predetermined positions on the
frame member are difficult to be exchanged by another green plant unit, i.e., in a case
where another kind of plant is preferred in, for example, buildings for commerce.

In addition, each green plant unit has significant weight because the frame is
filled with soil. Therefore, components or material used for of the frame member must
be rigid because the frame member supports the green plant unit on the wall surface or the

tilted roof. Accordingly, material cost increases. Furthermore, arrangement for
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5 pre-assenbling the frane nenber onto an installation
surface is time-consumng; thus, it takes cost. Means
for solving the Problens [0012] In consideration of
the aforenenti oned circunstances, a first object of the
present invention is to provide a
wal | - surface-greeni ng systeny having a superior design
freedom and flexibility of maintenance, that can
preRisSathisimgdhe Safie)ndrEberdnfY 4 inktaN MtioRCsitfabOn tidhe-donkahing; thus, it
surface of a structural object. [0013] In addition, a
u&éﬁ&ﬁ?d obj ect of the present invention is to provide a
greening systemfor buildings having an i nproved
installability with |ight weight structure and design
freedomw th respect to outl ook of buildings having a
green plant. [0014] The present invention provides the
Mepay foo splwingrtbaReoblesss achi eving the first object. A
wal | - surface-greening system according to the present
[00lBVention for providing greenery to a structura
obj ect by disposing green plant units along a wall

sur fRG@n8illetaliSn oFthk WdrbvhahtidiRl @frburh§tad2ar AfisEobjeQ b ithe present
that, each green plant unit is provided with a’soil
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openi ng section thereof is directed upward, the conduit
surfaserbEa strenterabiohjpadsed in a vertical direction with a

predeterm ned interval onto the wall surface of the
[00$8) uctural object, each franme nmenber is supported by

the conduit nenber detachably, and the green pl ant
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system for buildings having an improved installability with light weight structure and
design freedom with respect to outlook of buildings having a green plant.
[0014]

The present invention provides the following means for achieving the first object.

A wall-surface-greening system according to the present invention for providing
greenery to a structural object by disposing green plant units along a wall surface of the
structural object is characterized in that, each green plant unit is provided with a soil plate
and a plurality of frame members that hold the soil plate, the plurality of conduit members
each having a substantial recessed shape in cross-section extends in a substantial
horizontal direction while an opening section thereof is directed upward, the conduit
members are disposed in a vertical direction with a predetermined interval onto the wall
surface of the structural object, each frame member is supported by the conduit member

detachably, and the green plant unit is installed between a pair of vertically adjoining

conduit members.



6 [0015] Also, in the wall-surface-greening system
according to the present invention, it is preferable
that an irrigation nenber for supplying water to the
soil plate is provided between the soil plate and the
condui t nmenber di sposed above the soil plate in the
installed condition of the geeen plant unit. [0016]
Furthernmore, in the wall-surface-greening system
[oodstording to the present invention, it is preferable
that a lower end of the green plant unit is inserted
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openi ng section I NS condi i on
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i nventi on, urt her preferable that the frane
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extending vertically and a plurality of |ateral nenbers
installed nodigoref the greealplant isitf orned to be a grid-1ike
basket, the green plant unit is fornmed by inserting the
[o0ae] | pI ate into the basket-like franme nenber and
supporting the soil plate. [0018] Furthernore, in the
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solidifying the mxture. [0019] Al so, in the
congaitimerpber disposadtberchenesthsiie ﬁhemamausaqlqndnﬂh@npﬁa@g@mndmon
invention, the conduit nenber nay be provided with a
of&a;gmntplmubm that projects to thereoutside

[0017]

Also, in the wall-surface-greening system according to the present invention, it is
further preferable that the frame member provided with a plurality of vertical members
extending vertically and a plurality of lateral members extending horizontally is formed to
be a grid-like basket, the green plant unit is formed by inserting the soil plate into the
basket-like frame member and supporting the soil plate.

[0018]

Furthermore, in the wall-surface-greening system according to the present
invention, it is more preferable that the soil plate is formed by mixing at least a foam
member into heat fusion textile, heat-treating the mixture, and further solidifying the
mixture.

[0019]

Also, in the wall-surface-greening system according to the present invention, the

conduit member may be provided with a support member that projects to thereoutside

from an outer surface, the green plant unit may be provided with a hook section formed by
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froman outer surface, the green plant unit may be
provided with a hook section formed by 7 projecting at
| east a part of the frame nmenber upwardly relative to
an upper end of the soil plate, and the green plant
unit may be supported by the conduit nenber by hooking
the hook section on the support nenber. [0020]
Furthernmore, in the wall-surface-greening system
projecting di leapt b pattiod ther fesea menibey epwardly, retdtice ¢ aenpper and of the soil
unit may be provided with an unciformed hook section
plafeQériE@ic BYecR 1Ping Ghit Rthyae suppsitedaiiathé colduihBertbai By KEUKREY the
upwardly relative to an upper end of the soil plate,
it may be supported by the
hoo%%%%%ﬁor?r{ehﬁi%{el?ﬁbrﬁ%wgg&{ki ng the uncifornmed hook section
the upper end that forms an opening section of the
[Oogglmuit menber. [0021] In order to achieve the
previously stated second object, a greening system for
bui | Furthgemersc i the mglltsorfaeregreeniog systemacenrdiog to the presest a
net menber laid to cover an installation surface
invertiinydi &g gestpplhntamitirageboprofided Mithtan arifoffied heok section
buil ding; and a soil plate nade froma |ight weight

I ng ! | !
fongg& ng% Pﬁije&fﬁ _a?%%.%‘%ﬁ : S tR: B9ine nESE nRwardt gHgiﬁgJe'tQ'anupper end
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an be changed _ or a soil | ate can be _replaced by .
hOOifmatﬁé pngifrmed hoak section vedhe wrpeRenbidat forms 2H QpeaR ection of
installed to a net nenber detachably can be detached
the tomdnit memhert nmenber. [0022] Also, in the greening
system for buildings according to the present
[poenvention, it is preferable that the soil plate is
made by a material including a foam nmenber as a nain

I NIradir&3%o achieve the previously stated second object, a greening system for
buildings according to the present invention includes a net member laid to cover an
installation surface including a wall surface or a tilted roof of the building; and a soil plate
made from a light weight material and carrying a plant, wherein a connection member
unified to the soil plate is detachably connected to an arbitrary position on the net member.

In the present invention, disposition of the soil plate can be changed or a soil
plate can be replaced by another one since a connection member that has been installed to
a net member detachably can be detached from the net member.

[0022]

Also, in the greening system for buildings according to the present invention, it is
preferable that the soil plate is made by a material including a foam member as a main
ingredient.

In the present invention, the soil plate can be formed by, for example, mixing a

heat fusion textile material into a inorganic foam member as a main ingredient,



In the present invention, the soil plate can be forned
by, for exanple, mxing a heat fusion textile materi al
into a inorganic foam nenber as a main ingredient, 8
heat-treating the mxture, and by solidifying the
m xture. A three-dinensional net-like reinforcenent
structure inparted by adhesi 8n between heat fusion
textiles and by adhesion between textile and the
heat-netti@dihe niiRame, nadibe solidifxinhg df mixhirght AwkiegHdimensional net-like
configuration and nmaintains the shape thereof.
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made of such rraterlal can be of sinple structure.
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part of the connection nenber out of a periphery of the
madoof such materiad aan by of simplegstiugbrext ended part to the net
menber. In the present invention, the soil plate can be
[00a8f ached to a | ayout range of the net nenmber by fixing
t he extendi ng section of the connection nenber to the

net Bbﬁirthe et ]sys%xﬁ corBing G 1R frERhGvey ‘@Jneﬂ‘lg feferable
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pl ate; and an engagi ng nenber that attaches the frane
formedrby extepding at leagta pastrafahe canneetion pemberaut iofe periphsiy of the soil
the soil plate can be attached to a | ayout range of the

plateatnd byeidisg theyexfendedpart toethé netmremberber to t he net
menber via the engagi ng nenber. Effects of the
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of the present invention, a plurality of
member by fixing the extending section of the connection member to the net member.
[0024]

Also, in the greening system for buildings according to the present invention, it is
preferable that the connection member is provided with a frame member that surrounds a
periphery of the soil plate; and an engaging member that attaches the frame member to the
net member.

In the present invention, the soil plate can be attached to a layout range of the net
member by fixing the frame member to the net member via the engaging member.

Effects of the Invention
[0025]

In the wall-surface-greening system of the present invention, a plurality of

conduit members each supporting a frame member detachably has a substantial recessed

cross-section; the conduit member extends in a horizontal direction and is supported on a

wall surface of a structural object; thus the conduit members are disposed at a



conduit nenbers each supporting a frame nenber

detachably has a substantial recessed cross-section;

the conduit nenber extends in a horizontal direction

and is supported on a wall surface of a structural

obj ect; thus the conduit nenbers are disposed at a 9

predeterm ned interval. Accofdingly, a green plant unit

can be installed at an arbitrary position of the
predettmmided ntaroald uiAccomlidpdy, a dréwnsplatasitgan be éestidled at an arbitrary

associated with providing greenery on a wall surface
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green plant unit can be naintai néd separately.
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re-pai nting.the su face ruct ural object.
plapt it fan g raainigime éeﬁ%%te{j{r eeTheﬁ?ffafﬂ,?l ¥ible aigpance cah e
installed along the wall surface of the structural
cordiftedtie. fthe guenplint uwil cant besasily windved depreepaintingghawall surface
can be enhanced. [0026] Al so cost for providing

of tBE eei@iinl 6l5iBctbe Fughidrafee, Rihca titd givéreplaht wiit dahcbelinsthig along the
the conduit menber and the green plant unit. [0027]
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and supported by the conduit nenber by providing an
dZati on nenber between the soil plate of the green
Iant unit and the conduit nmenber positioned above
[0026] s green plant unit. Sinultaneously, water can be
irrigated fromits upper end to the soil plate of the
gr eeAlspleasttfoupriovidingsgreeneny dart beredbesddngt isimpleystiugture having the
introducing the irrigation nmenber including an
condift ngahhe? And bavplag whitl ot of perforations into
bet ween the soil plate and the conduit menber.
[OOIZ]erefore, wat er can be supplied to the soil plate
i ably, and the pI ant pI anted there can be grovvn
desi Al so | supplied fromt
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not
green plant unit is installed and supported by the conduit member by providing an

irrigation member between the soil plate of the green plant unit and the conduit member
positioned above this green plant unit. Simultaneously, water can be irrigated from its
upper end to the soil plate of the green plant unit positioned therebeneath only by
introducing the irrigation member including an irrigation tube having a lot of perforations
into between the soil plate and the conduit member. Therefore, water can be supplied to
the soil plate reliably, and the plant planted there can be grown desirably. Also, water
being supplied from the irrigation member, having penetrated the soil plate but not
absorbed there, and being drained from a lower end of the soil plate can be received by the
conduit member that is positioned therebeneath and has an opening section. Therefore
drainage can be carried out through the conduit member positioned therebeneath.

Accordingly, the water supplied to the upper green plant unit can be prevented from being



absorbed there, and being drained froma |ower end of

the soil plate can be received by the conduit nenber

that is positioned therebeneath and has an openi ng

section. Therefore drainage can be carried out through

the conduit nenber positioned therebeneath.

Accordi ngly, the water supplited to the upper green

pl ant unit can be prevented frombeing 10 supplied to
supiphied gy the arezh pbdnt unit pogitiendd fartker Yelow kirrlotvet comduh endnobveeythus,

condui t nmenber, thus, excessive water supply to the
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plant is prévented. | 028f Al'so, In the

|.l surface-greening systemof the present invention,

mt?%gcéomer end of the green plant unit that is

i.nstall ed and supported by the conduit nenber is
[Oogﬁierted into the conduit menber positioned

t herebeneat h. Accordingly, water irrigated to the soi

pl at Alsof intthe wgll surfags-gneening system of thegiresedt inventionhthe lower end

| ower end of the soil plate can be nmintained by the

of the \Widen e Uhit tHie diastaldedtaridbappErel byethe cohdulitvBerfbéd is inserted

plate inserted through the conduit nenber; thus,
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grid-|ike basket shape, inserting the saoil plate into
mainfaingd bynthe deswereonduip pepbenans the hepveriead of ghe sof|plate inserted

there. [0030] Also, light weight soil plate can be
thraighaheeshdoijt Manbarndus, feegaendy qfliatgatiby cambededaceda heat

fusion textile into a foam nmenber, heat-treating the
[oopoxture, and solidifying the mxture. Thus, the frame

nmenber for holding the soil plate can be sinplified.
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soil plate can be held by the frame member reliably by, forming the frame member in a
grid-like basket shape, inserting the soil plate into the frame member, and maintaining the
soil plate there.

[0030]

Also, light weight soil plate can be obtained by forming the soil plate by, mixing
a heat fusion textile into a foam member, heat-treating the mixture, and solidifying the
mixture. Thus, the frame member for holding the soil plate can be simplified. Since
this enables attempting light weight green plant unit, load applied to the structural object
can be reduced, and simultaneously, installation and removal of the green plant unit can be
facilitated; thus, installability and maintenance capability can be improved.
[0031]

Furthermore, in the wall-surface-greening system of the present invention, the

support member is provided to the conduit member, and the hook section that can engage
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can be reduced, and simultaneously, installation and
renoval of the green plant unit can be facilitated;
thus, installability and mai ntenance capability can be
i mproved. [0031] Furthernore, in the

wal | - surface-greening systemof the present invention,
the support nmenber is proviged to the conduit nenber,
and the hook section that can engage 11 to the support

to ﬂi@%ﬁn@ﬁ‘&n% RAQ ShppoRahe ERRA pRin® Bkt Ifirbvided &Y MY ifeatt hémber

rarre menber of the green plant ‘unit. Accordingly,

nt
of tfnj? greg ‘g"llu?ho% Hlng]%,e E %gﬂ}tlﬁ'{t :ugﬂ c% b n%{aggh %g a simple
nenber t reen plant unit ca attached
opeRRBIOR baoHg .ﬂr-“«']ho SEeHion ethi SURPOSTREBST: ﬁw thgagrgen plant unit
recei ving section for f|X|ng the green plant unit
canipsiatigchedinyidetaghedl sasily. e rilsgthe hook §eotigemaglbs@, reediviog sediion for
hook section fornmed in an uncifornmed shape is provided
fixih@ teh@eer plamemi@rhigra bolt-adEniadnbagamidn@ce- gr eeni ng
system of the present invention, the green plant unit
wo%@n be installed by a sinple operation of hooking the
ok section on the upper end that defines the opening

sect | of t ndu t hus. t he een pl an

i A B8RS gk el OPRET i ey SEaRE Be PPl g the

the greepi ng system for buildings of the present
frame,meibien i the wallpystace- ewe@mgtsme@&f thepraseat iygntan, the green

changed by freely changing the position of the soil
plamtluaitecan be dnstadbet] daydi sigpleaipgmtioh of heoldng therhtooksediimn cnstha upper

gui de after the installation of the soil plate. Al so,

end3hfAekingy @k Gpémﬂé sétti6f bf BietokdMtmeRtbe aistHe Breef ble@x't {nit can
col or can be replaced by another soi I pl ate of

be a‘{ﬁFﬁ@d&#ﬁ{ gﬂykl nd. and having a cert ai n di ffer ent

ere ore; design freedom associated with

ot Rl P RS BABSE i e RS

p035| ble to reduce the weight of t he net nmenber; thus,
disposisioptof the seileplath eanbs clanged gy Stepkylchanging themositionef il soil
plate in an extending range of the support member as a guide after the installation of the
soil plate.  Also, a soil plate 5 of a certain kind and having a certain color can be replaced
by another soil plate of a certain different kind and having a certain different color.
Therefore, design freedom associated with outlook of buildings can be enhanced.

Also, since the weight of the soil plate is not significant, it is possible to reduce

the weight of the net member; thus, the structure thereof can be simplified, and material
cost can be reduced. In addition, since installation task for the net member and the soil

plate can be simplified, installation time can be shortened; thus, installation capability can

be enhanced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033]



cost can be reduced, In addition, since installation
task for the net nenber and the soil plate can be
sinplified, installation tinme can be shortened; thus,
installation capability can be enhanced. BRI EF
DESCRI PTI ON OF THE DRAW NGS [0033] 12 FIG 1
illustrates a wall-surface-grzening systemaccording to
a first enbodi nent according to the present invention.

FI G FIG. it Sllastekes aswa Bairfae-grecaivgOsyateangcardingi® a<fivét embodiment
FIG1. FIG 3 is an enlarged view of the green plant

accHPih H‘th&??es&‘ﬁ'ihvélﬁﬁﬁ.ace'gr eening systemshown in FIG
1. I'—%G 4 I's a cross-section viewed along a line X-X in

FIG3.~EL.G 5 i|lLustrates tef.-s L. ondi ti on of
ac oﬁl& Etls Frgrrﬂs)%ﬁ élcl%ﬁntvhegv ed\?%(\ﬁ\r?g_ %[W? gg‘g l% Fg%ﬁl ng system
illustrated i FIG1l FIG6 is a cross-section yiewd ,
al onflGa3|is spenlargeq viewy of the graep glant %%3’5 r"@élnsuﬁf/aamgreenmg
units arranged to cover an entire wall surface of the

syssem siwtvar ml FIGbj.ect in the wal | -surface-greeni ng system
according to the first enbodi nent of the present

| NVeRIq. @fis a bldss-SectidAWeeviidegongdd B XUXid FI@M3L anged in
lines on a wall surface of a structural object in the

vl | R SO UBLE RS oy AP
wall hifSpsaerside sysge pRumegep BG T n the - o o

wal | - surface-greeni ng systemaccording to an

enboldliGréns a eross-pestion apaved dlongmbineoX-Xm HA0. shows a

nodi fi ed exanple of a structure for supporting green

pl anFIGufishéws green plant units arranged to cover an entire wall surface of the
structural object in the wall-surface-greening system according to the first embodiment of
the present invention.

FIG. 8 shows green plant units arranged in lines on a wall surface of a structural
object in the wall-surface-greening system according to an embodiment of the present
invention.

FIG 9 shows green plant units arranged to indicate a certain letter on a wall
surface of a structural object in the wall-surface-greening system according to an
embodiment of the present invention.

FIG. 10 shows a modified example of a structure for supporting green plant units
by conduit members of the wall-surface-greening system according to an embodiment of
the present invention.

FIG 11 is a cross-section viewed along a line X-X in FIG. 10.

FIG. 12 is an outlook of a greening system according to a second embodiment of

the present invention.

FIG. 13A illustrates a structure of a front surface of a soil plate.
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by conduit nenbers of the wall-surface-greening system

according to an enbodi nent of the present invention.

FIG 11 is a cross-section viewed along a line X-X in

FIG 10. FIG 12 is an outl ook of a greening system

according to a second enbodi rent of the present

invention. FIG 13A illustrates a structure of a front

surface of a soil plate. 13 FIG 13B illustrates a

St r UETGJ1 8B dllustrats datrackifeactta sifle §uttacs of thegbtptate.FI G 14A

is a front view of the soil plate of the greening

syst . ) , . i

o SRR B YRR GNIREIE eI it RieSRERL oo

.t.he .gr,eeni ng ,systemaccording to the third enbodi nent
thing R O O RS EL IO & 14C i's a si de view of the

soil_plate of the, greening systemaccording to the

t hi r%lpce%%éﬁ wrplan visw phike 5pid plate of the rrenisig system, acgagding to the

illustrates an engagi ng nenber for use in the soi
thirdleatbedithént of tetpresenhinFe@ain. 14A to 14C. Expl anati on of

Ref erence Nunerals and Synbols [0034] 1: conduit

NMeNbRIG. 14@1s #REE VR SakE sGNplatdof thé SReNRb ls?féiéﬁfab&ﬁdinlg% the

side wall section 1d: extendi ng-directional double end

thiraeeﬁ{ﬂoaﬂnedt of di’gaﬂr!eseg[t ﬂfvelﬂﬁﬂl? r end

FIG. 15 illustrates an engaging member for use in the soil plate illustrated in FIGS.

14A to 14C.

Explanation of Reference Numerals and Symbols

[0034]

I: conduit member

la: opening section

1b: side wall section

le: side wall section

1d: extending-directional double end section
le: wall

1f; upper end

lg: upper end

2: green plant unit
2a: lower end

3 irrigation tube
4: support member

5: soil plate
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Sa:

5b:

6:

6a:

6b:

6c:

6d:

6e:

]:

8a:

9.

10:

11:

12:

13:

14:

| g: upper end 2: green plant unit 2a: |ower end 3:
irrigation tube 4: support nenber 5: soil plate 14
5a: upper end 5b: front surface 6: frame nenber 6a:
vertical nmenber (frame nmenber) 6b: |ateral nenber 6c:
surface 6d: a pair of vertical nmenbers 6e: hook
section 8. engagi ng nenber XBa: engagi hg section 9:
anchor menber 10: hook section 11: fixture nenber 12:
i nstapgeatndn surface 13: net nenber 14: skel etal
menber (connection nmenber) 14a: extendi ng section 16:
Pl anfednt surface

frame member

vertical member (frame member)

lateral member

surface

a pair of vertical members

hook section

engaging member

engaging section

anchor member

hook section

fixture member

installation surface

net member

skeletal member (connection member)

14a:  extending section

16:

17:

plants

frame member

17a: front surface

17b: back surface

17c: bottom surface

17d: double side surfaces

17e:  upper surface

71:

frame member



17:
17c:

franme menber 17a: front surface 17b: back surface
bottom surface 17d: doubl e side surfaces 17e:

upper surface 71: frame nenber 15 A
wal | - surface-greening system T. structural object Ti:

wal |

surface W surplus water BEST MODE FOR CARRYI NG

OUT THE | NVENTI ON [ 0035] Prisf er abl e enbodi nents for
carrying out the present invention are explained in

A: det avdlbswfdch-grederigesysent o drawi ngs as foll ows. [0036] A
wal | - surface-greeni ng system according to an enbodi nent

T: of tRQcREAIBJt i nvention will be explained as follows
with reference to FIGS. 1 to 9. The present enbodi nment

Trre|Qhﬁfmﬁﬁw9 wal | - surface-greening systemfor providing
‘greenery on inner or outer wall surfaces of a
structyral object including a construction or a civil

Wigtr

PeWalef 0037] As illustrated in FIGS. 1 to 4, the

mai n conponents constituting a wall-surface-greenery
system A of the present enbodiment are a plurality of
conduit nenbers 1, supported while being fixed on a

wal |

[0035]

sur fREST MODE FOR DARR YING Obj €EIE INVENTION

Preferable embodiments for catrying out the present invention are explained in

details with reference to drawings as follows.

[0036]

A wall-surface-greening system according to an embodiment of the present

invention will be explained as follows with reference to FIGS. 1t0 9. The present

embodiment relates to a wall-surface-greening system for providing greenery on inner or

outer wall surfaces of a structural object including a construction or a civil structure.

[0037]

As illustrated in FIGS. 1 to 4, the main components constituting a

wall-surface-greenery system A of the present embodiment are a plurality of conduit

members 1, supported while being fixed on a wall surface T1 of a structural object T, and

arranged vertically at a predetermined interval; a plurality of green plant units 2 each

supported by the conduit member 1 and placed between each pair of adjoining vertically

conduit members 1; and irrigation tubes (irrigation members) 3 placed between the

conduit member 1 and the green plant unit 2.

[0038]

The conduit member 1 is a channel formed to have a substantial C-letter shape in

cross-section. The conduit member 1 is fixed on the wall surface T1 by using, for
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arranged vertically at a predetermned interval; a
plurality of green plant units 2 each supported by the
conduit nmenber 1 and pl aced between each pair of
adjoining vertically conduit nenbers 1; and irrigation
tubes (irrigation nenbers) 3 placed between the

conduit menber 1 and the grggn plant unit 2. [0038] The
conduit nmenber 1 is a channel formed to have a

exarﬁ fés&fbﬂbf BblisGhhiakbge a%'fi‘?tps?dé w@all §ercﬁ§§ ‘15 8ol 198 wal-mﬁrface Tl
ndurt nmenber 1 1s fixed on the wal surface Ti by

whi S"'Pg eabfedin SIEMRHGr FFHY e%éﬁr&? JTFsEloR{b of apal
ot ] raaR o s Feing e b e oy oy o b8 el

sections 1 b and 1 ¢ facing each other undergoes
surfacer Flaafthe stmoctutal objedt T heAlsaithe conduitaoembkirs beadhhextends
structural object T. Also, the conduit nenbers 1 each

horieaitgifelso thBOhe 2RIRhaAInk Mirs&tidnl ate pdislice X t Biehenshofl, irthleipdddent
are parallel. Furthernore, in the present enbodi ment

embgg&;(én‘? ﬁﬂﬁﬁﬁe@n %ll’Bﬁtref1 MFJc@ %fa Qlco d%ﬁl%%{rh@l skién Y\@fa'gmgfthe first

acing t Irs section

ot condui t nmber . e. the out r surfacg.of the .

side gtaraies i oRmRISonBLIFBRe] L o R QOUTo s Of PEFsipgaide wall
to the wall surface Ti of the structural object T are a

sectismulicdpeatgd eitwerdyslative teetigorvall surfage 1 of therstugtueal opiset T arg a
outwardly fromthis outer surface. [0039] The green

plurplitgif swFpdrt Meibers Ugle.g., 3trelve pedjeding@utwptiht feorn thig wiiteg surface.
green plants thereon; and a frane nmenber 6 that hol ds

[00 | east the soil plate 5. The soil plate 5 of the
esent enbodi nent is forrred in a subst anti aI square
pI a 0] he SQj.l n )
o” s e i SR 23CIROR 1 A R v g ants thereon;

gth and so that  the i ckness of the 50|I pIa
and agwee ery At holds atdeast Ewapﬂﬂn 3i d&he spkplatsiy o hapesent

5is fornmed by a thermal treatnent for solidifying a
embuoilintent & fofmedbr ysubstanfia aquare plate sq thetone sidendfch¢ sailiplateas

pearlite, peat noss and/or Vermculite, and heat fusion
accdr@nk it the présent invention is, for example 580 mm in length and so that the
thickness of the soil plate 5 is shorter than the length of the side.  The soil plate 5 is
formed by a thermal treatment for solidifying a mixture of inorganic foam member (foam
member) such as pearlite, peat moss and/or Vermiculite, and heat fusion textile. In
addition, the soil plate 5 has three-dimension net structure formed by adhesion of the heat
fusion textiles or adhesion between textile and the foam member so that the solidified
shape thereof can be maintained desirably. Therefore the outer periphery of the soil plate
5 does not have to be surrounded by additional frame members or bags that maintains the
shape thereof. That is, the soil plate 5 of the green plant unit 2 installed onto the wall
surface T1 of the structural object T can maintain the shape thereof in case of exposure to

wind and rain.  Also, since the weight per unit volume of the main ingredient of the soil

plate 5, i.e., the inorganic foam member is 0.5 kg/liter or less, the light-weight soil plate 5
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addition, the soil plate 5 has three-dinension net
structure fornmed by adhesion of the heat fusion
textiles or adhesion between textile and the foam
menber so that the solidified shape thereof can be
mai nt ai ned desirably. Therefore the outer periphery of
the soil plate 5 does not Rave to be surrounded by
addi tional frane nmenbers or bags that nmintains the
T HS hiiacDl ; een
has 3ARRFeARHAY and Wbr-UinckP SpPRpHaR Y St e B 2T
[Oo@aructural object T can maintain the shape thereof in
se of exposure to w nd and rain. Also, since the
wei ght per unit volume of the main ingredient of the
soi Desisabie plants planted in this so dlage diare r ageessarty limiteddos.g.,
kg/liter or less, the light-weight soil plate 5 17 has
mosapdedun( et bihe phantsi t Wahotsvaat earicbs domg getiraand gpowatgeplérds on the
growi ng the plants. [0040] Desirable plants planted in
soil plité 5508 | sdelidhfly De AisPeried dﬁ@&%ﬁﬁﬁt hotﬂe)éoll iplaté §dort ot- may

noss, sedum or” bi ne plants. ds are various for

be GAFDRRAR BRI BoRRER By i 57T he Corl ol aie 8

or pot-plants may be further planted into recesses
[0041dr med on the soil plate 5. [0041] A frame nenber 6 is

provided with a plurality of vertical nenbers 6a nade

of Asframe messbes béeprovisied vestt epliialigy obvdrtica membensn6a made of

plurality of |lateral nenbers 6b extending horizontally
staiiBds! seeel Brd\eRiehilihalveriiallpf sndGeplantity Sflalepd] icahber®oth extefling

assunme grid-like manner. The frame nenber 6 is forned

P i Ak L 0 6 . .
horiy B WRAL Y NcPcol el et el e B hlinbir A eid ke

a substantial rectangul ar,sha | n.. Al i.e ile .. .
manf g TR WAMDek o1 EBedh § RO APPSRt g R hape i side view,

structural object T. The frame nmenber 6 has a size .
Alsq,this baskst-tike framgunensbar & is formeg do heve asubsigntizlaeefangular shape in

plate 5 inserted thereinto w thout having significant
plargdpw whikildekihp hebeslk atrfaeb b dnstdlled omed theafruttural vbjeti Tal The

menbers (a pair of vertical nmenbers) 6d positioned on
franROhBmBadShAfa iREMBOCIZRM Rlur sets of substantial square soil plate 5 inserted
thereinto without having significant gaps inside the basket shape. Two sets of two
vertical members (a pair of vertical members) 6d positioned on both ends of the horizontal
extending direction among the vertical members 6a, installed onto the wall surface T1 of
the structural object T, constituting the surface 6¢ positioned outwardly, project upwardly
relative to an upper end 5a of the inserted soil plate 5. In addition, the tips thereof in the
projection directions are joined. The joined position projecting upwardly relative to the a
pair of vertical members 6d in the present embodiment is a hook section 6e.
[0042]

In the green plant unit 2 configured to have four soil plates 5 and four frame

members 6, two horizontally arranged soil plates 5 and two vertically arranged soil plate 5

are inserted into each soil plate 5 and held more stably by the frame member 6. Also,



extendi ng direction anong the vertical nenbers 6a,
installed onto the wall surface Ti of the structural
object T, constituting the surface 6c positioned
outwardly, project upwardly relative to an upper end
5a of the inserted soil plate 5. In addition, the tips
thereof in the projection digrections are joined. The
j oi ned position projecting upwardly relative to the a

hooRakétidis G tHORAMEBIRRMES 6 Gfé AddkED th RinARRNKate BR @@ksp&ﬁhgmbers

is a hook section 6e. [0042] In the green plant unit

L N I R T T
o K5 ) TSR Py S

menber 6. Al so, 18 hook sections 6e of the frame
seconshside well seasiondeiod the wpwasdlyi pegitioned eonsiuitgngipbart]l. ndigayadl
4 provided to the conduit nenber 1 of the green plant

surfabé T1 3f thEhdtuctusal objeet T osustedartwerhsthe Oppedlcondift Beber 1 and the
plant unit 2 are detachably hooked on screws (support

t; ' I 4 : f
lowRE AR et 113 oy REE B theiir 1t upR bl nth mils
Ti, of the.structural, ohject T |ocated, between.the u r.
Alsg it RE B dvar o pachale grstapRa0 A & Ihebria, g e tndui
covered by the green plant unit 2 installed in this
memhernlelopateéﬂ%e, beneath vinthe epering srstippler  Apeprdiaglys an weper end of
green plant unit 2 is inserted into the conduit nenber

the grden pddne dnit Baés aippoeed by tHeauppecadeaninmgnise dt ammia bwaer end 2a
Accordingly, an upper end of the green plant unit 2 is

therRBPRRuDESHR by tHE 1dWRR LondRN A kinber B TOEKus 1the 3REnSI1R\BIt 2 in
end 2a  theréof is supported by the | ower "conduit

s B AR O g
o AT e P T S0 i e

hori zontal directions along the wall surface Ti of the
direstionscalomgthe ol fate it of thestrattueal object Darerinstalled to cover a
predeterm ned area of the wall surface Ti of the
preddiératihed &ba 6Pfhe Galllsurfa@ORBbf the structural object T.
[0043]

On the other hand, a irrigation tube 3 is a drop tube having a plurality of
perforations at a predetermined interval for supplying water passing therethrough to the
exterior. Also, this irrigation tube 3 is disposed horizontally and introduced between the
upper end 5a of the soil plate 5 of the green plant unit 2 and the upper irrigation tube 3
supporting this green plant unit 2.  Also, a water reservoir tank for storing running water
or rain and a pump for supplying the water in the water reservoir to the irrigation tube are
connected to the irrigation tube 3. It should be noted that the water supplied from the
water reservoir to the irrigation tube 3 includes liquid compost mixed thereinto by adding

liquid compost (liquid compost) into the water reservoir.

[0044]



On the other hand, a irrigation tube 3 is a drop tube
having a plurality of perforations at a predeterm ned
interval for supplying water passing therethrough to
the exterior. Also, this irrigation tube 3 is disposed
hori zontal ly and i ntroduced between the upper end 5a
of the soil plate 5 of the ggeen plant unit 2 and the
upper irrigation tube 3 supporting this green plant
uni 1A rethbl $6r inGtallify @rwdlﬁﬁﬁfdt@jgtedl&?"@yﬁﬁm Ahavingthe
running water or rain and a punp for supplying the
. r I .
O e e A R S ER TR T
that the water supplied..fr t he ter reservoir to
wallgsitapt-Bfeghem ows Piib e ordin fube Proseil P togiBag: i xed
thereinto by adding |iquid conpost (liquid conpost)
[00454t 0 t he water reservoir. [0044] 19 A nethod for
installing a wall-surface-greenery system A having the
af oFastiy tai phrahtycdiebhdpit miembiearsi 1sare xptedied @dtothe twadll sarfgee T1 of
with functions and effects of the

the #ichr AW &€ §; SHIERBSYe 1268 PlanCefisd 46 installelQt Arbaset
embodi ﬁt. 1 0045] H@Pﬁ%, aﬁpl urality of conduit

. ] [l e I [
posififfIP Be ot h3hA 1, e 4 pleiietthed R prAiGd exnery onto
units .2 are installed at arhitrar osjti.ons of. th
the Wb ACe dmb e Brisa st ot preivked b chis SRtetsumgieng
greenery onto the wall surface Tl. The green plant
opematipnssofhogkimgithe henk sedtion 6dof the Srageamembygr 6somibe gupport members

oper ati ons of hooking the hook section 6e of the frane

4 prodébon theaaedrdesidepldsdctior Tbef the coniiiiomiethdr O badeden
second side wall section | c¢c of the conduit nenber |

mstmﬁtsﬂ Beﬁtioﬁ Rt iRd @gtﬁﬂ PRnP@R 31 o Jdﬂftioh[‘ﬁgl&[\ﬁ&?ho%?{i{ plant unit 2

uni I'n addit I ght - wei ght green pl an

facilita dts. ingtall.ation.sin t he i n i0gredien
fuil et s BT ih Sobf eouifine B She st ST 28 Gt Bl

.i.norgani ¢ foam nepber; and the grid-1ike_and
unit 248 JOrgani g oamy e bers apb the gridgike and) baskey-liks drams; memben Gfor

5 is nade of steel cable. Subsequently, a plurality of
holdipgethe sqil plate S is made of steel cable. Subsequently, a plurality of green plant
unit 2 are conveniently installed on the area based on the design in view of providing
greenery on the wall surface T1, and further the irrigation tube 3 is installed.  Also, this
state of simple operation causes the irrigation tube 3 to be installed by introducing the
irrigation tube 3 between the upper end Sa of the soil plate 5 of the green plant unit 2 and
the upper conduit member 1 supporting this green plant unit 2. Having installed the
irrigation tube 3 in this state completes the providing of greenery onto the wall surface of
the structural object T.
[0046]
In the wall-surface-greenery system A that is installed in the aforementioned

manner according to the present embodiment, water is supplied to plants planted on the

soil plate 5 by driving the pump with a timer or by a manual operation and feeding the
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unit 2 are conveniently installed on the area based on
the design in view of providing greenery on the wall
surface Ti, and further the irrigation tube 3 is
installed. Also, this state of sinple operation causes
the irrigation tube 3 to be installed by introducing
the irrigation tube 3 betwsgn the upper end 5a of the
soil plate 5 of the green plant unit 2 and the upper

watélglaqaﬂw WatBERREY ofr IRURR gﬂf'enguidﬂécﬁn SLARoRhaR irﬁgﬁtgonztube 3,

ving installed the rrigation tube 37 n thi tate

conpl et he,provi di.ng of greenerv. onto t wal | ..

The §{3I 251 2 honfi BO BYo Pl Bl BtPeltofii by e Biaion be 3
wal | -surface-greenery systemA that is installed in the

are ppliedhEnm; thaupper ¢ad A2 pT e det plated obthergesn plaw it 2 disposed
enbodi nent, water is supplied to plants planted on the

therstwinkathl albe $ratey subplied fipnt the uppempendi falofahd soikplaterS ibythia manner
manual operation and feeding the 20 water in the water

is furdeedupplied froml thelupgerleh@ ShioftHeGofl PIAOS to b Nevaar@hd (Id%ver end 2a of
irrigation tube 3.° The water and the |iquid conpost

. _ ¢ . . : .
the &P RLA AT ol A IS nblathtiBel bl AL Y]pe S3€ grhined
of, the gr plant unit. 2 di sposed therebeneath. The
from e RS e CARBSHIONE! W banriisscpresain SYeiEaH! Profigh such
S5inthis manner is further supplied fromthe upper
as ranh got3y diseasere thaplantpingesuplusowater draned draan theapper graen plant
of the green plant unit 2); thus surplus water that is
unit2ds fiatieee sipgpdiet yo & heves @rdenl@it @nki 2i thatdias undetgoder iomgation; and
| oner end 2a. Conventional wall-surface-greening

the %ﬁf?ﬁ SR HRC) BisPEN:8 Mersbénbath dust RAle xBEsse whteCRPpBlylfnount or

e plant since surplus water drained fromthe upper

r-een nt nit 2. urt her suppl.i to a_ |l Qwer
excfiE Ropdin alfpli, * Coydiil e Bkt Reolen Bl siter

the green, plant unit 2 disposed therebeneath st have
supply E%@@@%&?@Pﬂ%@gyu&mm@t 6F disgase segElmes g%&@ﬁ therplant.

anount. Conversely, lowering irrigation frequency and
[004%ht er supply per irrigation for preventing such root

rot or disease sonetinmes destroys the plant. [0047]

To address this problem, since the lower end 2a of each green plant unit 2

according to the present embodiment is inserted into the lower conduit member 1 having a
substantial recessing shape in cross-section, the surplus water, drained from the lower end
2a of the green plant unit 2 received by the conduit member 1, passes through this conduit
member 1, and then drained from an opening part at an end section in the extending
direction of the conduit member 1. This can prevent occurrence of root rot or disease
caused by excessive irrigation since excessive water is not supplied to the green plant unit
2 disposed beneath the wall surface T1 of the structural object T.
[0048]

Also, as illustrated in, for example, FIGS. 5 and 6, a wall le extending from a
bottom plate section of the conduit member 1 to upward provided at a

extending-directional double end section 1d of the conduit member 1 for shutting a part of



To address this problem since the |ower end 2a of each
green plant unit 2 according to the present enbodi nent
is inserted into the | ower conduit nenber 1 having a
substanti al recessing shape in cross-section, the
surplus water, drained fromthe |ower end 2a of the
green plant unit 2 receivedypy the conduit nenber 1,
passes through this conduit ~nmenber 1, and then drained
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menber 1 to upward provided at a extending-directional
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plant unit 2 having the | ower end 2a inserted
detexmiaed by thelhight af ths, wab}msﬂh#gefowpﬁmmt%ﬂ% pot suffer femgret rot
of the wall 1 e prevents the surplus water Wfrom bei ng
ordisegspl ied to the green plant unit 2, since the quantity
of the water stored in the conduit menmber 1 is
[004g?aterrri ned by the height of the wall le. Therefore, the
plants do not suffer fromroot rot

Alternatively, the hook section 6e of the light-weight green plant unit 2 hooked on
the support member 4 of the conduit member 1 can be removed easily similarly to the
installation thereof in order to change design for providing greenery on the wall surface T1
of the structural object T in the wall-surface-greenery system A according to the present
embodiment. Such design change can be conducted easily by re-arranging the green
plant units 2 by hooking the hook section 6e on the support member 4 of the conduit
member 1 disposed at the positions corresponding to the design change after removing the
green plant units 2 or replacing plants from one to another. Similarly to the
aforementioned case, repainting the wall surface T1 of the structural object T or replacing
the green plant unit 2 having plants destroyed can be carried out by attaching or detaching

all or some of the green plant units 2.



or disease. [0049] Alternatively, the hook section 6e
of the |ight-weight green plant unit 2 hooked on the
support nenber 4 of the conduit nenber 1 can be renoved
easily simlarly to the installation thereof in order
to change design for providing greenery on the wal
surface Ti of the structurap object T in the
wal | - surface-greenery system A according to the present
[003pybodi ment. Such design change can be conducted easily
by re-arranging the green plant units 2 by hooking the
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positierperctheconduyismamper 1 easily.

[0051]

Therefore, the wall-surface-greenery system A according to the present
embodiment enables enhancing installation capability and design freedom with respect to
providing greenery since the green plant unit 2 can be easily aftached to or detached from
the arbitrary positions on the conduit member 1 installed on the wall surface T1 of the
structural object T, and since the irrigation tube 3 used for irrigation to the disposed green
plant unit 2 can be disposed easily. Also maintenance can be carried out easily to the
structural object T or the wall-surface-greenery system A itself having been provided with
greenery.

[0052]

Also, easy installation capability with respect to the green plant units 2 due to

simple operation of hooking the hook section 6e on the support member 4 of this state of



and di sposition of greenery since the green plant units
2 can be disposed at arbitrary positions on the
conduit nmenber | easily. [0051] Therefore, the

wal | - surface-greenery system A according to the present
enbodi nent enabl es enhancing installation capability
and design freedomw th resggct to providing greenery
since the green plant unit 2 can be easily attached to

condifit sieindehE farl profide afttravylticlet by oS ipbsitos farrindthlEing the green
conduit nmenber 1 installed on the wall surface Tl of
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0055 can be disposed easily. Al so maintenance can be
[ drried out easily to the structural object T or the
wal | -surface-greenery system A itself having been
pr oVuethermgre.Hn copteashiorgonvempmal graerpg systany Whees bine alaptn
capability with respect to the green plant units 2 due
growing ofithpeuad eswdr itlonwall sirfekiTig plahs usedfor peatidiag géeenery on
the support nenber 4 of this state of 23 conduit
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providing greenery on the wall surface Ti in the
disppsiag dret candvié member d vegicaldy, and vimce grega planthimigs2 can I disposed in
plants, and thus selectivity of plants used for
vertichlbanddiorigogtabéiRetisns lon® theandibng e TSiof i dthetugdlediect T.
plant unit 2 can be di sposed between a pair of
moyﬁrtically adj oi ning conduit nenbers | by disposing
the conduit nmenber 1 vertically, and since green plant
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are So?jngge}ssary to be provided, thus, cost for providing greenery on wall surfaces can be
reduced, since the soil plate 5 can be hold reliably by the frame member 6, and since the
configuration is simple in this manner where the green plant unit 2 is formed by a
basket-like frame member 6 made of stainless steel cord and a light weight soil plate 5.
[0055]

Furthermore, the irrigation tube 3 provided between the soil plate 5 of the green
plant unit 2 and the conduit member 1 allows water to be irrigated to the soil plate 5 from
its upper end 5a reliably, thus the plants planted there can grow desirably. Also, the
surplus water W not aborbed by the soil plate 5 and thus drained from the lower end 2a
can be received by the conduit member 1. The wall le provided to the conduit member 1
allows the surplus water W stored there. Water drainage function and water absorption

function imparted by providing the conduit member 1 can accordingly prevent suffocation

of plants and reduce frequency of irrigation.



[0054] Also, rigid frane nenbers used in conventiona
wal | - surface-greening systens are not necessary to be
provi ded, thus, cost for providing greenery on wall
surfaces can be reduced, since the soil plate 5 can be
hold reliably by the frame nmenber 6, and since the
configuration is sinple in phis manner where the green
plant unit 2 is formed by a basket-like frane nenber 6
moﬁ?de of stainless steel cord and a Iight weight soil
ate 5. [0055] Furthernore, the irrigation tube 3
pro | I |
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expl aj ned enbodlnent associated with the
hvﬁlppecgq;pspsagegn@q BaRdeysed;stem A The present invention
can be nodified appropriately within the scope that
[005Fdes not deviate fromthe spirit thereof. Although the
conduit nmenber 1 explained in the present enbodinment is

a chagdilion, thedgreerdplakt UiOE acddpding to the Heessiapebddiég@hn be
in the present invention does not have to be limted

detachdp £ é@ﬁhh& bfi‘ﬁlel':c%ﬂgmﬁﬁleh'fbef‘? %ﬁrﬂf @1};@ %%sﬁﬁ%tée@ﬁon 6e formed

rec ape exanp
by coﬁx?e%ﬁng %tt'ip%nof nﬂ@/ a pair fir ofve 1c41 meml]ers 6d to the frame member 6 of the

green plant unit 2; by providing the support member 4 including screws projecting from
the second side wall section 1c of the conduit member 1; and by hooking and engaging the
hook section 6e to this support member 4.  Alternatively, the green plant unit 2 may be
supported by the conduit member 1 by forming the hook section 10 in an unciformed form
and by hooking the hook section 10 on the upper end 1g of the second side wall section Ic.
In this case, the green plant unit 2 can be installed more conveniently than in a case where
the hook section 6e according to the present embodiment is hooked on the support
member 4. Simultaneously, the hook section 10 can be hooked on an arbitrary position
of the second side wall section lc of the conduit member 1 extending horizontally.
Therefore design freedom can be enhanced further.
[0058]

Also, in addition, as illustrated in FIGS. 10 and 11, fixture members 11 may be

installed onto the hooked hook sections 10 from thereoutside to sandwich and press the



In addition, the green plant unit 2 according to the
present enbodi nent can be detachably supported by the
conduit nmenber 1 by providing the hook section 6e
formed by connecting the tips of the a pair of

vertical nmenbers 6d to the frame nenber 6 of the green
plant unit 2; by providing phe support nenber 4

i ncludi ng screws projecting from the second side wall
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engagi ng the hook section 6e to this support nenber 4.
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hook section 6e according to the present enbodinent is
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Invention is explalne

12, EIGS. 13A, and FIG 13B. The soil plate according
13Bt‘%éF‘f45quvY*st enbodi ment is supported by a conduit

nenber fixed to a wall surface of a building. In
[0068bntrast, a soil plate according to the second

As illustrated in FIG. 12, the greening system A according to the second
embodiment is installed on a installation surface 12 such as a wall surface or a tilted roof
of a building.

The greening system A as illustrated in FIG. 12 includes: a net member 13, having
a net, laid on a installation surface 12 and covering the installation surface 12; a frame
member 14 (connection member) formed by a light weight net, etc., detachably joining the
net member 13 at arbitrary position; a soil plate 5 made of light weight material having the
frame member 14 embedded therein; and a plant 16 planted on the soil plate 5.

In addition, a plurality of soil plates 5 are arranged in vertical and horizontal
directions at arbitrary intervals in the second embodiment.

Desirabie plants 16 planted in this soil plate 5 are ground-covering plants (bottom

weed) including moss, sedum, or bine plants, etc.



enbodi nent is supported by a net frane nenbers fixed to

a wall surface of a building. FIG 12 is an outl ook of

a greening systemaccording to a second enbodi nent of

the present invention. FIG 13Aillustrates a

structure of a front surface of a soil plate. FIG 13B

is a side view [0060] As ibgustrated in FIG 12, the

greeni ng system A according to the second enbodi nent
[00d1 installed on a installation surface 12 such as a

wal |l surface or a tilted roof of a building. The
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etc. 26 [0061] The net menber 13 illustrated in FIG 12
[0064 a net forned by knitting a streak menber nade of a

i ght weight polyethylene or nylon material into grid.

I n dldisoil plate 5 alerliustadibdimBiCh b2 ssdsarmébtasialithattib disclesed in, for

menber 13 on the installation surface 12 are various,
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the installation surface by nmeans of an anchor,
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heatireating the mixire, and Solidiising (e Micporac, 2 Sections.

Since the soil plate 5 solidified in this manner has obtained a three-dimensional
net-like reinforcement structure imparted by adhesion between heat fusion textiles and by
adhesion between textile and the inorganic foam member, the soil plate 5 does not have to
be surrounded by a specific frame member or a bag to maintain its shape. Therefore, it is
not scattered by affection due to wind, ete. Furthermore, since the weight per unit
volume of the inorganic foam member of the soil plate 5, i.e., the inorganic foam member
is 0.5 kg/liter or less, the light-weight soil plate 5 has appropriate water-retainability and
water-drainage.

The soil plate 5 made by such material is formed in a substantial square box-like
shape having a constant thickness as illustrated in FIG. 12, FIG. 13A, and FIG. 13B.
{0063]

As illustrated in FIGS. 13A and 13B, the connection member 14 embedded in the

soil plate 5 has an outline that is much greater than that of the substantial square of the soil



[0062] The soil plate 5 as illustrated in FIG 12 uses a
material that is disclosed in, for exanple, Japanese
Unexam ned Patent Application, First Publication No.
2002- 119130 nmade by m xi ng heat fusion textile into a
i norgani ¢ foam nenber such as pearlite, heat-treating
the m xture, and solidifying7the m xture. Since the
soil plate 5 solidified in this manner has obtained a
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connecti on nmenber 14 enpedded in the _sqil plate 5 has
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5b of the soil plate 5, consequently fornms a extending
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sides of the soil plate 5. [0064] As illustrated in FIG

S 18nd 13B, the extending section 14a of the
therge%m mlerrber 14 is joined to the net nenber 13 by

[Oofg?ans of engagi ng nenber such as a cord

The greening system for buildings according to the previously explained second
embodiment can change disposition by arbitrarily changing the position of the soil plate 5
in a layout range of the net member 13. Also, since a soil plate 5 having a plant 16 of a
certain kind having a certain color can be replaced by another soil plate 5 having another
plant 16 of a certain different kind having a certain different color, the soil plate 5 can be
removed from the net member 13 for maintenance. Therefore, design freedom associated
with outlook of buildings can be enhanced.

Also, the light weight soil plate 5 used in the greening system for buildings
according to the previously explained second embodiment can simplify the structure of the
light weight net member 13; thus, material cost can be reduced. In addition, since
installation work for the net member 13 and the soil plate 5 can be simplified, installation
time can be shortened; thus, installation capability can be enhanced.

Also, the use of solidified soil eliminates bags or pallet frames for containing soil.



menber or a fixture nenber (not shown in the draw ngs),
e.g., aclipthat is easily detached in the greening
system Ain this manner. Accordingly, greenery can be
provi ded by disposing the soil plate 5 to the net
menber 13. The detachable soil plate 5 facilitates
renoval of the installed sokg plate 5 from the net
menber 13. [0065] The greening system for buil dings
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t enperature-reduction effect, thereby contributing to
emboditent of therdresentimaenticml aIFdiG.pMeﬁnismt view. FIG. 14B is a plan view.

FIG. 14C is a side view. FIG 15 shows an engaging member used in the soil plate
illustrated in FIG. 14A to 14C.

The third embodiment as illustrated in FIG. 14A relates to a greening system a
that uses a frame member 17 (connection member) formed by a metal net instead of using
the connection member 14 (see FIG. 12) as previously explained in the second
embodiment.

[0067]

As illustrated in FIGS. 14A to 14C, a frame member 17 is a substantial unified
net-like frame member that surrounds the soil plate 5. A front surface 17a, a back
surface 17b, and a bottom surface 17¢ of the soil plate 5 are formed by knitting a cord
material into grid. The soil plate 5 is placed between the front surface 17a and the back

surface 17b in the frame member 17.  Also, as illustrated in FIG. 14A, an engaging



[0066] A third enbodi nent of the present invention is
expl ai ned next based on FIGS. 1 4A to 14C and 15. Note
that elenents that are equivalent to that of the
previously explained second enbodi nent will be
assigned the sanme reference synbols and redundant

expl anations thereof will bggomtted in each of the
foll owi ng enbodi nents. Instead, conponents different
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14C illustrate a soil plate used in a greening system
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s B SRl R TR BB B 17

unified therearound can be disposed to the net member 13, effects similar to those of the

second embodiment can be obtained in the third embodiment.
[0068]

The present invention is not limited to the previously explained second and third
embodiments associated with the greenery system A according to the present invention.
The present invention can be modified appropriately within the scope that does not deviate
from the spirit thereof.

For example, the outline of the soil plate 5 in the second and third embodiments
that has ben a substantial square is not necessarily limited into this shape. For example,
it may be a rectangle, polygon, or a circle.

The soil plate 5 according to the previously explained embodiments has been
made by mixing heat fusion textile into a main ingredient, i.e., a inorganic foam member

and by solidifying the mixture. The material is not limited to this ingredient. In
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The engagi ng sections 8a, 8a are engaged to the frane
menbers 71, 71. Also, as illustrated in FIGS. 14B and
14C, a hook-shaped anchor nenber 9 is provided on the
upper end of the back surface 17b of the frane nenber
17. The soil plate 5 can be fixed to the net nenber 13
by connecting the anchor negper 9 to the net nenber 13
(see FIG 12). In addition, as illustrated in FIGS. 14A

conélﬁm&ﬁ;@ny 3ol Eﬁﬂ Béhdedns ‘ldﬂgeds?a Pligiied @dndifioh BE soilRARNt BNWeight
he Soil plate 5 can supply water to the soil plate

andgsnﬁe&{ Ea\{,i,?ggé E{oa‘f&f)l ai ned, si nce the soil plate 5

rame nenber 17 unlfled therearound can be

dIS sed to the nef ne simlar tp those
B i g AT B LAY FopRh b R ke b e et ey be,
enbodl ment. [0068] The present invention is not limted
forqxelnp&naambtrmm;nemlpbtau ned second and third
enbodi nents associated with the greenery system A

acc s, Mghileahd élﬂerﬁﬁ?ﬁﬁﬁoﬁ n¥£o6f the Bonnettién fleaRNt4 according to
i nvention can be nodified appropriately within the

the REOREch AatindRER A2ha AR g HEATULIECORLT o Bl 5, the
exieB B8 Peri el o oo B LA B Pl B rereBher Ry ics

shape. For exanpl it may be a rectangle, polygon,
fixed tq-{he aebmember ||Fq§|eawepls the extending S@-alqnﬂéiag%wwa%qlg: y

expl ai ned enbodi nents has been nmade by m xi ng heat
upwhrdly cedativexo itheesoilniated. mai n i ngredient, i.e., a

i norgani ¢ foam nmenber and by sol i di fy| ng the ni xture.

The AYRY, @ Shapd Sf (R hnénomﬁeﬁfbe} 9id thtshrhlrt@fﬁcy 1R3k-shhpt &hown

concl usi on, any soi l can be used as long as a
in 3 3hird! g@gg@kéngegpd'ﬁao%sa BbleSe g b ARl 17UE 0B nneRlaf 1) e

t he, second and third enbodi nents that is . a net may be,
net member 1C3 by means of an engagq;?g member such as a cord mem % Y

Furthermore, the soil plate 5 according to the second embodiment may be
provided with a irrigation tube 3 similarly to the third embodiment.
Industrial Applicability
[0069]

In the wall-surface-greening system of the present invention, a plurality of
conduit member each supports a frame member detachably has a substantial recessed
cross-section; the conduit member extends in a horizontal direction and is supported on a
wall surface of a structural object; thus the conduit members are disposed ata
predetermined interval. Accordingly, a green plant unit can be installed at an arbitrary
position of the extending conduit member, thus, design freedom associated with providing
greenery on a wall surface of a structural object can be enhanced. Also detachable green
plant unit can separately be maintained. Therefore, flexible maintenance can be

conducted, i.e., the green plant unit can be easily removed for re-painting the wall surface



for exanple, a light-weight netal net. Also, while the
extendi ng section 14a of the connection nenber 14
according to the second enbodi nent has a shape
expandi ng fromthe periphery of the soil plate 5, the
extendi ng section 14a may be forned to at | east a part
of the net menber 13 so as §p be fixed to the net
menber 13 For exanpl e, the extending section 14a nay

of th%\l)é h }éﬁ ap g’{‘@t;hgﬁ%cgfa ?rlll?({;?' tHE ﬁ#g?'% gﬂﬁgﬁ@%taﬁg%@i%gtaﬁcd %long the
wall giff 03%? R il ol ot B el R ERPE 1o Glanshn be

net nenber 13 by nmeans of an engagi ng nenber such as a
enhagegdl nenber. Furthernore, the soil plate 5 according to

t he second enbodi nent may be provided with a

i rr Atpat acpording e e greeningrdyytetncfot beildihgs of therpreeérimtention,

I ndustrial Applicability [0069] In the

d1sp¥§1|16n STUhE 368 pRECERI REhAYSIHY el ARnRIHRIRE oélﬁdi%‘ltthé’ Boil
a plurality of condui t Trenber €ach sSupports a frane

platégﬁdr@ge&geggi %C é’e{% g@oﬁ%%é% E éxui a%t%? ad mstallatmn of the
hori zont al dlr ction and i upp ted on a, II

soil Blafer 52 sall et 508 A &Prtain Kk and e s tycan be replaced
menbers are disposed at a predeterq1ned interval .

by anwhenrsoilipdite 5 of agegain dpfferant kind andhavitga certaimHifferera colan
arbitrary position of the extending conduit nenber,

Therefvds desigs iftad b aede ik bafl®sk dﬁﬂuﬁldﬁfgwmdbmlhanced
greenery on a wall surface of a structural object can

be gp3an ﬁElg Wi n%f&nstggltpﬁ @Q{rﬁgr‘i@@&el "{‘ %Jl?g&u&&@ of the net

separ at e ore

b t th | ant
merih iy AT AL B0 £ PETRRUER- 0 20 Ste TP FGoR R Tor the
surface 31 of the structural object. Furthernore,
net ragrabes anf éheysoalapatgicam be simplifiedringfallatinstime ean b degerads thus,

wal | surface of the structural object, freedom of
installeti@céapabiliyy vart e enhapeedt t o pl ants can be



AR A e L G e dn

enhanced. Al so, according to the greening systemfor
bui | di ngs of the present invention, disposition of the
soil plate can be changed by freely changing the
position of the soil plate in an extendi ng range of
the support nmenber as a guide after the installation of
the soil plate. Also, a sogg plate 5 of a certain kind
and having a certain color can be replaced by another
Claisi@i | plate 5 of a certain different kind and having a
certain different color. Therefore, design freedom
associ ated with outl ook of buildings can be enhanced.
Also the light weight soil plate can facilitate the

i ght ight structure of .the net nenber; thus, .
L 1t vl S R R Pl (o ing EEFeRR o Aciciurel object by
_installation task for the net nenber and the soil
disppsing gresn plané usitsalpng 2 sl srfaeecnfithe stoicturahebjecineagh green plant
shortened; thus, installation capability can be
unit ®eingpeevideBith @ sail phate dnd Apledlity sfifrime enepiitenthaghciy sheeswil
for providing greenery to a structural object by

platél vARASH M SLRAR Hf ARbuiY Hchibed QEH h’alvm%h!su ftAf fecBdsed Bfipe

Sstructural” object, each green pl ant nit being

. rovided wth a soil plate.and .a.plurality of frame .

in RO elepd By et hri A afietflvhin af heddifi Bection
plurality of conduit nmenbers each _having a substantial .

thergaf d pdisecteds prprrd, thy cendydiomerabers are disnaspdiin ¢ yertcal direction with a
substanti al horizontal direction while an opening

predsteahined intehet exth theswall swrtice obf thevsirudturallobject redch frame member is
menbers are disposed in a vertical direction with a

support@d &Y ShTedHAditinidrit et Aetabibly, bhe theedrberSplaAtARSY i instdMRd between

structural object, each franme nenber is supported by
s , and the green plant unit
apa#??%@?%é%ﬂﬁ%éﬂﬁﬁg’%ﬁof vertical ly adjoining
conduit nmenbers. 2. The wall-surface-greening system
according to Claim1, wherein a irrigation nenber for
SuDEf-Lyi ng water to the soil plate is provided between
2.t he Themallpusface-gredning systeronadedrdingdebdaimdl , syhesein aanigation
the soil plate in the installed condition of the green
menPeffdr supplying water to the soil plate is provided between the soil plate and the

conduit member disposed above the soil plate in the installed condition of the green plant

unit.

3. The wall-surface-greening system according to Claim 1 or 2, wherein a lower end
of the green plant unit is inserted into the conduit member disposed therebeneath via the

opening section in the installed condition of the green plant unit.

4, The wall-surface-greening system according to one of Claims 1 to 3, wherein the
frame member provided with a plurality of vertical members extending vertically and a
plurality of lateral members extending horizontally, the frame member is formed to be a

grid-like basket, the green plant unit is formed by inserting the soil plate into the



unit. 3. The wall-surface-greening systemaccording to

Caiml or 2, wherein a lower end of the green plant

unit is inserted into the conduit nenber disposed

t herebeneath via the opening section in the installed

condition of the green plant unit. 4. The

wal | - surface-greeni ng systemgaccording to one of O ains

| to 3, wherein the frane nenber provided with a
basi ke labe BEmBEN dnldGabpdTanp tHeSsofplAedi ng vertical ly and

a plurality of lateral menbers extending horizontally,

the frame nmenber is forned to be a grid-Ilike basket,

the green plant unit is formed by inserting the soi

plate into the 33 basket-like frame ne r. and .
5. supgdetallysurinsegareping sypiem agcording (Rone -Oir@fwég-tar“e Bhessip the

system according to one of Clains 1 to 4, wherein the
soil pst¢ isfbrned by mixingwtileast arfpam mensher linta deatfusion taxtiderber

into heat fusion textile, heat-treating the m xture,
heatetpehting thd@ixtae), bsl firiheOsdlidefyfigthe fixtufe. The

wal | - surface-greening systemaccording to one of C ains

1to5, wherein the conduit nenber is provided with a

support nenber that projects to thereoutside from an

out surface, the green plant unit is vid ith a.

6. hool e StAl-Siics rreas, S ped wevri wone B LGS Tas, Weféin the
the frane nmenber_ upwardly relative to an upper end_of

conguiemember is|paeddedawtth asHppagt @embe that prajects tp theseputsde Fem an
by the conduit nmenber by hooking the hook section on

outel Berfsaepherdresiepiiaeirunitds profvéiedatith: s hodkaeetion femed by pysjteting at
according to one of Clainms 1 to 5 wherein the green

leas?é B8t oPHelfrdnSe REMBEOGHVANIY Feldfiva icdn WpRehd ake $GChIaR) and

ormed by projecting at |éast a part of the frane

nmenbe pwardl y relative to,. an upper end, of 1h oil..
the e Blant PPl Fuoosfeay dF sorftofl ncthhE byisBialy X iegtion on

conduit nmenber by hooking the unciformed hook section
the SPPPREEISEr end that forms an opening section of the

conduit nmenber.

7. The wall-surface-greening system according to one of Claims 1 to 5, wherein the
green plant unit is provided with an unciformed hook section formed by projecting at least
a part of the frame member upwardly relative to an upper end of the soil plate, and the
green plant unit is supported by the conduit member by hooking the unciformed hook

section on the upper end that forms an opening section of the conduit member.



