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
Japan, February 21, 2006, and No. 200?-172204, filed in Japan, June 13,
2005, the content of which are incorporated herein by reference. BACKGROUND
ART [0002] Conventionally, greeﬁEBt?ﬁ§fKﬁﬁe pl anted on wall surfaces of
constructions and civil structures (structural objects) for purposes of

al l eviating heat island phenonena in urban areas, absorbing carbon dioxide
gas in atnosphere, and creating anenity spaces. [0003] A
mall-surface-greeningéf stemof this t¥fe di scl osed in, for exanple, by

Japanese Unexani n¥AL AQEfPREENING S ¥$TEY Ely BLARDINASNo.  2004- 248550

includes: a plurality of piped green plant units (green plant units)
containing soil thereinside and green plants; a hanger nenber for
supporting the green plant units horizontally with a predeterm ned vertical
intervals; a wire joined to thgpgppEORISFIR®EEN plant unit; and a hoisting
apparatus, provided to a roof section of a construction, for hoisting the
green Rk@@} units along a wall surface of the construction. 2 [0004]

The present invention relates to a wall-surface-greening system for providing
greenery on wall surfaces of structural objects.

The present application is based on patent applications No. 2006-043633, filed in
Japan, February 21, 2006, and No. 2005-172204, filed in Japan, June 13, 2003, 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.



G een plants can be provided in this wall-surface-greening system by
covering wall surfaces of a construction with plants planted in green plant
units arranged vertically. Also, in this wall-surface-greening system a
plurality of green plant units can be installed along the wall surface of
the construction by successively jOl@ ng green plant unit, i.e., by feeding
a wre fromthe hoisting apparatus until reaching a ground secti on;

attachw ne of the green plant units to a |lower end of the wire; w nding
the wire sone extent to eIevate t he green plant uni t; and connecting

anot her greegﬁg ant un|t to t vat e r.een ant un|£ wi t h. a hanger
nmenber. In ¢ ?’hél?nsﬁwbp‘ﬁl":‘?lvf "E)f IYP RS Csrae ggfs@gh HEOVFBEpved by
successi vel y detaching the Iomernnst one of the green plant units while
successvalbiuferesafiargnstrectign math ptpats gleated ipeeasn plant vaitscaranged versieallt ed or
removed wi thout using tenporary scaffolds or a gondola. [0005] In addition,
Japanes&lst)rin tesival eufateegreeripgp by stam,i aoplurality oft gred@uyilbitamits omn Boins@lE2- 95347
(Patent Docunent 2) discloses a wall-surface-greening system (green plant

panel ) dldrptthé Ralléddsce of the eimBtri@ion ByGubelissigels J&hﬁfg%géényplﬁﬁt un@ct.angyl ar
boxes each havi ng upper and | ower |ateral frane nmenbers, two- si de rigid

fr ane 5%reﬁ'ﬂgn Eﬂe\'ﬁo%t eﬂ'%s ﬁ%ﬂt}%ﬁﬁ I?%]% glg)hg\ggecﬁloﬁ z% Qf)ﬁ’l One €ac h

cont ai ne eac Int rane sutface-greening
system the fra boxe

e _supported to onstr t|o ttaching a

ol ur al 194JPFreB BARGHES fo 2] %“éeffeﬁiﬁ@hﬁo‘wrwn PR TRGVEB F o S 1 0 a vl |
surface of the const ruction with anchor bolts. Thus, the wall surface can
be covel@ataife gresn Rlapt wpit:and carnesng Anothey eaeen R ANILP teelevated@eddox. [ 0006]
Furthernore, for exanple, Japanese Unexam ned Patent Application, First
Publ i cgtlansmniNovith2:0ngeri@snbéPa e nentot; aphurality of gteso Iptang gnits can be
wal | -surface-greening 3

removed by successively detaching the lowermost one of the green plant units while

successively feeding the wire. The green plant units can be installed or removed without

using temporary scaffolds or a gondola.

[0005]

Osn-the-otherbhand]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 franme nenbers supported by the armtrees; a
net attached to the frame nenber; and a plurality of planters placed on a
ground around the construction along an outer periphery of the construction
at the lower end of the frane. In thi,s wall-surface-greening system the
plant planted in the soil in the plaﬁter is a deciduous bine plant, e.g.,

ivy th r . . i i.Ng.S grted by
the necvgihifuBNE s SUEACOE Bl 48 ok RIREIRIES Syt i PR LBRANBOR . on 2an
be covered,. b reen ants. [0007], Furthernore, J nese Unexam ned Pat ent
nop! | oY O Gt TR PotE SEIPGHERBY DeABLESR T rBaRats tedETent 4)

di scl oses another exanple of a structure of tree-planting systemfor

at t enptMembes) e apjurlisesf paers Plasad oapigremdraseuns theeonsirpetion slorg &n  of

constructions. Patent Docunent 4 discloses a unit type green plant plate
(her ei ratdr geriplary efithe gpestrucpbmat theilovier ehdiof thg feamd. iIntfisames. In this unit,
rod steel frane nenbers are assenbled in a grid in which a plant, e.g.,

NDSS  OrwARslitack-SraehiiptsestemDineGlidabplat¢din THdFsolINYENT14MNer EacRtidisus 0 be sol ved
06

by the Invention [0008] However, the wall-surface-greening system di scl osed

by Pat af ' f n J j f
y Pat ghle @%t&}lggk?ﬁgt]tthe ofts oPLrQhL ff‘épo?fthe' 2 SR s d}lﬁfegc%gﬁllét %hg}é?ﬁ%&ogi ‘ion of

aest hetic ting to plant greenery on an

the wal,l surface of the constpructjon hecause green plant units should

or of or 4115 B Bileas oA Hif e PelSS uEsRutRn iRt Erutel 'of ¢ he
constryction although the hoisting apparatus placed on the roof that feeds
or wi ndy & plants.

[0007]

Furthermore, Japanese Unexamined Patent Application, First Publication No.
2004-150139 (Patent Document 4) discloses another example of a structure of
tree-planting system 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]
Al'so, in the wall-surface-greening systemdiscl osed by Patent Docunent 2
configured to include relatively rigid frame box forned to contain the green
plant plates has a cost problemto plant greenery. In addition, this frane
box fixed onto the wall surface of the construction by anchor bolts had
problenms in flexibility with respect to the maintenance of the construction
or the o= S ces ar i t re-painting the wall surface of
t he conﬁ?%5%%#%%§gﬁ“%?@ﬁgﬁggﬁgxéﬁgg%:%F%%phﬁfgﬁgs contained in boxes in the
frame b@@ a.Lgom] Furthernore, the wall-surface-greening systemdi sclosed by
Pat ent 8 nt 3 places green plants, i.e., a bine plant growing fromthe
pl anter placed on the ground over . the net disposed upward and covering the
wal | surface dpoiindhewal-suiaergeeningwistenvdisclosadrysPatgns Diaeimasnt 21 probl em i n
selectivity of plants for placing greenery simlarly to the case of Patent
Doc unentonfiguseddo inchatddelatively rigabkframe babfermedfio torrhinalt gresn planf pletesiom [ 0011]
The greenery system proposed by Patent Docunent 4 for placing the green

pl ant  hadid GsOptoblasm M@Jldnt?wefl@}‘i.e Bf additid) thid frhh@ 8ok BREd 8hdQnd@ana def ect of
| ow design freedom for placing greenery because the green plant units fixed

at pred 1 it o0 ff.i e
exchangg'gﬁggbgﬁlgtcﬁgsrﬁhg{r@rgﬁy p éltr(l)? 8?11}1%lia:’anﬁ?(.)gemﬁlﬂ%&@gge&h&#eg&%agﬁgﬁer ki nd
of plant i r ef ed | for anpl e, .buildings for commerce.. In addition,
each gr@&ﬁ%‘l%ﬁ?ﬁ&{}h‘? ?Oqsiﬁgd’sqng%%ﬁ? g’gl:lﬂs%eggﬁe"élg%ﬁﬁ?@’t%’e’ ergigingdhe £ ) | o
wth soil, FT erefore, conponents or material used for of the frame nenber

must  b¥all syifageinf the ropstiurtion op xchapRing £Tesn PASE platasicentgined in boxestn thei t on t he

wal | surface or the tilted roof. Accordingly, material cost increases.
Fur t her frame poar r angement f or

[0010]

Furthermore, the wall-surface-greening system disclosed by Patent Document 3
places green plants, i.c., a bine plant growing from the planter placed on the ground over
the net disposed upward and covering the wall surface of the construction. Therefore,
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



5 pre-assenbling the frane nenber onto an installation surface is

ti me-consum ng; thus, it takes cost. Means for solving the Problens [0012]
In consideration of the aforenentioned circunstances, a first object of the
present invention is to provide a wall-surface-greening system having a
superior design freedom and flexibility of maintenance, that can provide
greenery to an arbitrary position of ? wall surface of a structural object.
[0013] In addition, a second object of the present invention is to provide a

gr eeni Ngre. 83N R ik bikhibas oftd uh Rkt A bR RESNRYs me@h{m}ggf @i%w‘ th 1ight
h ook~0 ul

wei ght structure and design freedomwth respect to out | di ngs
havi ng ﬁk@src%ﬁp pl ant. [0014] The present invention provides the foll ow ng
means for achieving the first object. A wall-surface-greening system
according to the present invention for providing greenery to a structural
obj ect by disposing green plant units along a wall surface of the
structural object is characterized in that, each green plant unit is

provi deMegps far spleipgthePrgblemsand a plurality of frame menbers that hold the
soil plate, the plurality of conduit nmenbers each having a substanti al
recessed0$hjppe in cross-section extends in a substantial horizontal
direction while an opening section thereof is directed upward, the conduit

menbers are dhBAKEMafidh F tHE hfok&RdntdhELEitddktaMcEd) aFirRIdB§iRt 6f th pRdednt er val
onto the wall surface of the structural object, each frame neiber is

>UBPor by, SRR P HEBRTELY, AT ARl Bl
and flexibility of maintenance, that can provide greenery to an arbitrary position of a wall
surface of a structural object.
[(0013]

In addition, a second object of the present invention is to provide a greening
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 systemaccording to the present
invention, it is preferable that an irrigation nmenber for supplying water
to the soil plate is provided between the soil plate and the conduit nenber
di sposed above the soil plate in the installed condition of the green plant
unit. [0016] Furthernore, in the wall;surface-greening systemaccording to
the present invention, it is prefera%le that a | ower end of the green plant
uni t iSKhT§ rted into the conduit nenber disposed therebeneath via the
opening-séction in the installed condition of the green plant unit. [0017]

Al so, in the | I.-surface-qgreening systemaccording to the present,

i nvention, i txﬁg’ mftﬁfi"tvfaﬁ]i'rs "chfgéF%\"g‘F%ggisWéﬂ a"CCH@%F% E’ntge H{ﬁ%‘i)‘gr‘n‘%%w’db’ﬁ with a
plurality of vertical nenbers extending vertically and a plurality of

| at er al Pigtitide habsn brigatiog memnberdae wpplyingwater ipghe s¢il plpts iapravided| | ke basket
the green plant unit is formed by inserting the soil plate into the

basket - bétlweerf thaseil piatdrerd the dorslutpoerh berglisphsedsabiove fleabs pldi®RltB¢ Fur t her nor e,
in the wall-surface-greening systemaccording to the present invention, it

i's nor eingﬁaﬁé@é(ﬁﬁﬁ@ntdﬁﬁe%ﬂg@ng@hﬂwﬁtate is formed by mxing at |east a foam
menber into heat fusion textile, heat-treating the m xture, and further

sol i di fw’oq the mxture. [0019] Also, in the wall-surface-greening system
according to the present invention, the conduit nenber nay be provided with

r ' [ .
a support ner?l?r[he%g}e, f B WalS : acet-gr%cr:nelgéJ gfsltqu according to the present

invention, it is preferable that 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.

[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



froman outer surface, the green plant unit may be provided with a hook
section forned by 7 projecting at |east a part of the frame nenber upwardly

relative to an upper end of the soil plate, and the green plant unit nay be
supported by the conduit nenber by hooking the hook section on the support
menber. [0020] Furthernore, in the | - surface-greening systemaccording to

the present invention, the green plant unit may be provided with an

uni f or il ' ' ' : f frame
romber Tolar o TP} Bt of B TR cieRbal A il R BBl dind 4R (00
plant unit may,be supported by.the conguit n@g@gr b hooki t he unci f or med
hook se?:qfl{eo?fl&/otﬁelgﬁgn Baﬁlépmg%?tbﬁg}lpgo&eﬂ,g)y%e Hitﬂﬁ%@égygﬂo £%%e conduit
menber. [00211 In tI(})lrder to achieve the previously stated second object, a

gr eeni n’éo‘g‘ﬁf@ﬂqlb ¢ SHRROrdNEEEeTaccor di ng to the present invention includes a
net menber laid to cover an installation surface including a wall surface

or a til002d] roof of the building; and a soil plate nade froma |ight weight
material and carrying a plant, wherein a connection nmenber wunified to the

soi | pl ate i sFuitfeaniti@binyth€ waNQaifact-dreerdilg fshint heoydiRQE tht Fesert t he net
menber. In the present invention, disposition of the soil plate can be

changedinQén SOl tne bl Rty RHrRAN: WYhANGHBRImAASoDk BEsoR connect i on

menber that has been iInsta 0 ‘a net nenber detachably can be detached
Lo e oI ne bR A PRSI IR L S 1«
made byoﬁhggéi {)liatael, arll t%le lé(rjéeg%la%t Lr?i? ma%gg%po%tsed%y ti: gondiu{]c%rléam ie? rllagf
hooking the unciformed hook section on the upper end that forms an opening section of
the conduit member.
[0021]
In order to 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 fornmed by, for exanple,

m xing a heat fusion textile material into a inorganic foam nenber as a
main ingredient, 8 heat-treating the m xture, and by solidifying the

m xture. A three-dinmensional net-like reinforcenent structure inparted by
adhesi on between heat fusion textiles and by adhesion between textile and
the inorgani c foam menber provides a ¢ight weight configuration and
mai nt ai ns the shape thereof. Therefore, the net nenber for supporting the

soi | pl RdaRtreSRHAHO nistued) afiBb £ 5d1RF b&ifhurs| MiecStiniatidhf nef-023] Al so,

in the greening systemaccording to the present invention, it 1s preferable

Lhat 't N GORBEEH SRk TR el PRl aEs 800 Mgt enc no

section 1S or ast a pa € connection mnenber out

of a pefipher f the soil .plate and by fixing. the extended part to the net
rerber  Ditheg e bt e ompeniroa nibes fravid5p Aieht e ehb e 260 a | ayou
range of the net nenber by fixing the extendi ng section of the connection
nmenber maintaies theshapeihgseot. ~ Therefyre,Ahe pet membardonuppaiting thysailameteor bui | di ngs
according to the present invention, it is preferable that the connection
menber madpofsuich evhtarial barebd sfameplestrbetnre hat surrounds a periphery of the
soil plate; and an engagi ng nenber that attaches the franme nenber to the

net nenfgep3] In the present invention, the soil plate can be attached to a

| ayout range of the net nenber by fixing the frane nenber to the net nenber

v e, enonng Rk oKk e d TR A A0S e
that the connection member is embedded in the soil plate, and an extending section is
formed by extending at least a part of the connection member out of a periphery of the soil
plate and by fixing the extended part 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 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 franme nmenber detachably has a substanti al
recessed cross-section; the conduit nmenber extends in a horizontal
direction and is supported on a wall surface of a structural object; thus
the conduit nmenbers are disposed at a 9 predeterm ned interval.
Accordingly, a green plant unit can be installed at an arbitrary position
of the extending condwt menber, thus? desi gn freedom associated with
providin eengr a wal rface of a structural ect can be
enhancelf gd‘?&?‘?ﬂ bI écqug’@ﬁFsﬁgEﬁ?Pp Pn‘tt,ﬁﬂll?f‘emﬁt&}ﬁf iRAP YA ar at el y.
Therefore, flexible naintenance can be conducted, i.e., the green plant
unit caPPseioneddhq extending comdnis membep dhyr Aerign frecdpe asseqiated path pseviding
structural object. Furthernore, since the green plant unit can be installed
al ong t greenerpbh a svatlfsadfecaodf atdmmomlralwd:jaatwn lelynhatncedf r Adubadetashate peehi vity
with respect to plants can be enhanced. [0026] Al so cost for providing

gr eenerplagamit@n be e ainBy sepafuitdIP|. embfew@%um&lméﬂmeﬁme c&PRdui t menber and
the green plant unit. [0027] Furthernore, in the wall-surface-greening

system éUéld 864 ReC e redM r%gtpzagtb@%am .rgﬁl'av&l o te- ?ﬁh{ln the! st fag d and

supported by Che congurtr me y providing an r ga ron nme bet ween
th il f. t.h t i dth d it d
above 1#1Be Srstel e Fithdrab, pp s darey riam 8 8 ewgﬁﬂfﬁiwﬁs% fromits

upper end to the soil plate of the green plant unit positioned therebeneath
only bywall pirfasg g€ Fh‘?gftfllﬁféfql pbjﬁ@aﬁﬁ@fﬂ?%@ﬁﬁé@ﬁwﬁ& M regpestioiplantyean sn t ube
having a | ot of perforations into between the soil plate and the conduit
menber . erflaneedf ore, water can be supplied to the soil plate reliably, and
the plant planted there can be grown desirably. Al so, water being supplied
from t h@opéy i gati on nenber, having penetrated the soil plate but not

Also cost for providing greenery can be reduced by a simple structure having the
conduit member and the green plant unit.
[0027]

Furthermore, in the wall-surface-greening system of the present invention, the
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 nmenber that is positioned therebeneath and has an
openi ng section. Therefore drainage can be carried out through the conduit
menber positioned therebeneath. Accordingly, the water supplied to the
upper green plant unit can be prevenHﬁd frombeing 10 supplied to the green
pl ant unit positioned further below the | ower conduit nenber, thus,

excessi r . . it retards the

o oni g PR BRBh BehP it o RARH RS RRR 160l coptt bRt s

wal | - surface-greeni ng systemof the present invention, the | qwer end of the
green pPEATSIYPEcR nglyi té the loper pregn B t’é‘ﬂb\%’@? W&’ﬂd%@cthBSHg&etplﬁPéﬁ%er is
inserted into the conduit nenber positioned therebeneath. Accordingly,

wat er iPEVgHedd to the soil plate of the green plant unit and drained from
the lower end of the soil plate can be nmintained by the | ower conduit
menber HEWASE he | ower end of the soil plate inserted through the conduit
menber; thus, frequency of irrigation can be reduced. [0029] Furthernore, in

the wal | - surf 8136 i RERAINGuENRL BB AR {RRNPHEHE Pﬁes&ﬂ\{ﬁ%&i@m,m& fRversnal plate
can be held by the frame nenber reliably by, formng the frame nenber in a

ey . . . | . ) ber . q
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Thus, the frame nmenber for holding the soil plate can_be sinplified. Since
this enBBiecd the greemplapiginiy @thrmewgﬁt)mg}h%m%ﬁ%pf thgiseil platmepndispl i ed to t he

structural object
maintained by the lower conduit member and the lower end of the soil plate inserted

through the conduit member; thus, frequency of irrigation can be reduced.
[0029]

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



can be reduced, and sinultaneously, installation and renoval of the green
plant unit can be facilitated; thus, installability and mai nt enance
capability can be inproved. [0031] Furthernore, in the wall-surface-greening
system of the present invention, the support nmenber is provided to the
conduit nenber, and the hook section that can engage 11 to the support
menber and support the green pIant umh is provided to the frane nenber of

t he gree | ant unl ordin reen plant .unit n iinstal |l ed by
a sinpl'® PO PiSHL Sfﬂflifg %igr/% ?Tb@ﬂ‘%s‘@éttl?g dtﬂéh“s%ﬁ%ﬂem#?éﬁber t hus
the green plant unit can be attached or detached easily. Al so, the hook

sect i orPfitgemsen plaptaundt. viArgotinaly. she grepn plentanigeanths instellad byl asimplni t using a
bol t - and- nut engagenent. [0032] Al so, since the hook section forned in an
unci f oropethtishafbodldngthehodie gectionohehe $uppor meemteerthustht lyecen plant unit

wal | - surface-greening systemof the present invention, the green plant unit

can be dafi%tatth@@d by detadedRbsyo PSS, ook sb@mnl Mgy Bé@ré&@ﬁ;%gsﬁﬁﬁérpﬁron the
upper end that defines the opening section of the conduit nenber; thus the

green asily. According to the
gr eeni % t?rréefng?ﬁbw Fé‘?l%é ﬁ%ﬁenugrg}é tgr%gllmﬁventl on, disposition of the

soi | pg@b@can be changed by freely changing the position of the soil plate
in an di ng range of the support nmenber as a guide after the
installation of the soil plate. Also, a soj|l plate 5 of a certain kind and
having a cer tAI5® SHSE die hogk spetiondprmedsia angckorsagdshapaisproyidedtodhe a cert ai n
different kind and having a certain different color. Therefore, design

f r eedorfrassoeinktrid thé whil-cutfiaekreafingsystati nfjthe peasettenemiiancthel greéhso, si nce
the weight of the soil plate is not significant, it is possible to reduce
the weigirt uaft chiBe 1Rtall6R 6@ sim Pl WperatifieoShidokaigthe hbdleseedbn 6Rthelppsi Mol i fi ed,

and materi al
end that defines the opening section of the conduit member; thus the green plant unit can
be attached or detached easily.

According to the greening system for buildings of the present invention,
disposition of the soil plate can be changed by freely changing the position of the 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
DRAWNGS [0033] 12 FIG1 illustrates a wall-surface-greening system
according to a first enbodi nent accgédi ng to the present invention. FIG 2
is a cross-section viewed along a |i X-Xin FIG1. FIG 3 is an enlarged

vi ew of the en. RO h -surface- greenij system shown in
FG1 FlGang g‘@?@%&% Ye 175}):1511%{33-%\%5&@11%%5 g ACRErdinE 10 3 iry, "F—‘?{’@B‘%‘ﬁFl G5
illustrates.a water-supplied condition of a conduit nmenber in the

wal | -SLﬁcf%@glggt\fl’VZl?eerﬁrﬁffn t})"élF’étFﬂq'l lustrated in FIG1. FIG6 is a cross-section
viewed along a line X-Xin FIG 5. FIG 7 shows green plant units arranged
to cover an dnti? B afpss-sseiigraiewed along a lise X ¥tindAG. bbj ect in the

wal | - surface-greening systemaccording to the first enbodi nent of the
present i nvedilGohis afleBlargedshowsf dreegeenlanttunitin tie walt-anged-gréeninghnes on a
wal | surface of a structural object in the wall-surface-greening system
accor disysteinshenefpogiirent of the present invention. FIG 9 shows green
plant units arranged to indicate a certain letter on a wall surface of a

Structural - obirgey id JlrbiS Al siSHES 68 AIREK RanJAELEM according to an

enbodi ment o e present 1nvention. ( a nodified exanple of a
structure f Ofprl9 ﬁﬁlrs‘gralltgsga b e?-gulg);llggtcorlljé}![igr? of a conduit member in the

wall-surface-greening system illustrated in FIG. 1.

FIG. 6 is a cross-section viewed along a line X-X in FIG. 5.

FIG. 7 shows 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. 13 A illustrates a structure of a front surface of a soil plate.



by conduit menbers of the wall-surface-greening systemaccording to an
enbodi nent of the present invention. FIG 11l is a cross-section viewed al ong
aline XXxXin FIG 10. FIG 12 is an outl ook of a greening system accordi ng

to a second enbodi nent of the present invention. FIG 13A illustrates a
structure of a front surface of asoh# plate. 13 FIG 13B illustrates a
structure of a side surface of the soil plate. FIG 14A is a front view of

the soil platfeoh ARMAELAGLHY 5HE RRSGAAL P Rl 1d enbodi rent of

t he present invention. w0 e Soil plate of the

greeni ng sys ccording tot t.hird odi nent of the pr.esent invention.
FIG 14C i s aﬁ&d@&,ﬁg&}%&v{eﬂ@ﬁgﬁi FOIBPléEeé&gﬁe FRERS SYSIETH GCUUPR IR &ccor ding to
the thjird enbodi nent of the present invention. FIG 15 illustrates an
engagi fgir¢embedimeptofifBe piepent ievesden. plate illustrated in FIGS. 14A to 14C.
Expl anati on of Reference Nunerals and Synbols [0034] 1: conduit nenber |a:
openi ng sect iFd@ 14Bois agilateviem|olf theeswili phate of the gseabtngmystens@cbiding todhe
ext endi ng-di rectional double end section le: wall 1 f: upper end

third embodiment of the present invention.

FIG. 14C is a side view of the soil plate of the greening system according to the

third embodiment of the present invention.

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]

1: 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



| g: upper end 2: green plant unit 2a: lower end 3: irrigation tube 4:
support nenber 5: soil plate 14 5a: upper end 5b: front surface 6: frane
menber 6a: vertical nenber (frane nenber) 6b: lateral nenber 6c¢: surface
6d: a pair of vertical nenbers 6e: hook section 8: engagi ng nenber 8a:
engagi ng section 9: anchor nenber }%: hook section 11: fixture nenber 12:
installation surface 13: net nenber "14: skeletal nenber (connection nenber)

1l4a: exstag,\ndi ngpgree%hi on 16: plants

5b: front surface

6: frame member

ba: vertical member (frame member)
6b: lateral member

6c: surface

6d: a pair of vertical members

be: hook section

8: engaging member

8a: engaging section

9: anchor member

10: hook section

11: fixture member

12: installation surface

13: net member

14: skeletal member (connection member)

14a:  extending section
16: plants

17 frame member

17a:  front surface

17b:  back surface

17¢:  bottom surface

17d:  double side surfaces
17e:  upper surface

71: frame member



17: frame menber 17a: front surface 17b: back surface 17c: bottom surface
17d: double side surfaces 17e: upper surface 71: frame nenber 15 A

wal | - surface-greening system T. structural object Ti: wall surface W
surplus water BEST MODE FOR CARRYI NG QUT THE | NVENTI ON [0035] Preferable
enbodi nents for carrying out the pr&g nt invention are explained in details
with reference to drawings as follows? [0036] A wall-surface-greening system
accordi&_g tovgn]fsen%odi nent of the present invention will be explained as
fol I owd wi t h "I RRCEFRNESEEE™M) 14 9 The present embodiment relates to a
wal | - suyr face-greening systemfor providing greenery on inner or outer wall
surfaces of & ‘EtP{?lP%F%FI obj ect including a construction or a civil
structure. [0037] As illustrated in FIGS. 1 to 4, the main conponents
const i thi:i ng veell sueflape sur f ace- greenery system A of the present enbodi ment are
a plurality of conduit nenbers 1, supported while being fixed on a wall
surfacewTl ofsumphstwatet ural object T, and

BEST MODE FOR CARRYING OUT THE INVENTION
[0035]

Preferable embodiments for carrying 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. 1 to 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



arranged vertically at a predetermned interval; a plurality of green plant
units 2 each supported by the conduit nenber 1 and placed between each pair
of adjoining vertically conduit menbers 1; and irrigation tubes (irrigation
menbers) 3 placed between the conduit nmenber 1 and the green plant unit 2.

[ 0038] The conduit menber 1 is a channel forned to have a substanti al
Cletter shape in cross-section. Th¥ conduit menmber 1 is fixed on the wall

surface_Ti for nchor ol ts .t hat se a first side
val | sgé?PBﬁ ﬁgﬂﬁ%mgm%5ﬁ%¥qaﬁﬁgg Sedﬁﬂﬁﬁb‘&ﬂﬂﬁﬁﬁﬂ?ﬂﬂ @Flon 1ais
directed upward; and the first side mall section 1 b of a pair of side wall
sect i ondilegnpgning sgcsion dg idiegstedrmavard;ad thiokdist yde vall sediontldaf amaith t he wal |
surface Ti of the structural object T. Al so, the conduit nmenbers 1 each

ext endsf sidomiadsattains ybaod 6 &ciﬁg}mcbmﬂendﬁdayg@is sefddeontaat with dreabdlel .
Furthernore, in the present enbodi nent, provided on an outer surface of a

second saifgte Tedflthe ﬁﬁicltlﬁﬂl digect aci ngsd, bR donéisit mefibee Mékch esgdd on | b of the
conduit nmenber 1, e., the outer surface of the second side wall section

lc |0C%Bﬁgorﬁéﬁ§>’%rtﬁat @:Etlal’(cﬁn% alré{?;gnme ate] 2GRirthbrdre [iAGnShicbint Ur al - obj ect

T are a plurdlity suppor ers e.g., screws proletlng outwardly
fromthi ut e surfa reen l,ant ;uni.t t least a
sorl prarecs HhRsgEi e etragt & 2isRon Gy Nan sPon e Rin BB iR b as
at Ieast th soi,| ate 5. The sojl plate 5 of the present enbodi pent is

f or med Sidg Vi lsﬁfrs%%ﬁq Shihe sondiitangmbard. 58, theQuics§ rf‘%ﬁ@d)é thy secppd 1es walh) ate 5

according to the present invention is, for exanple 580 mnmin |length and so
t hat t lectionHicdkgatasoupivardirelageé 1o the wall sarfhes Ehefithe strudteral objectTeargth of t he

side. The soil plate 5is formed by a thermal treatnment for solidifying a
m xt ur ehohlity vfsggortanérabers KpaBescréwopitieciiRg barwardly dnathipaaed sutface.peat  noss

and/or Vermculite, and heat fusion textile. In
[0039]

The green plant unit 2 includes at least a soil plate 5 having green plants thereon;
and a frame member 6 that holds at least the soil plate 5. The soil plate 5 of the present
embodiment is formed in a substantial square plate so that one side of the soil plate 5
according to the present 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



addition, the soil plate 5 has three-dinension net structure formed by
adhesion of the heat fusion textiles or adhesion between textile and the

f oam menber so that the solidified shape thereof can be maintai ned
desirably. Therefore the outer periphery of the soil plate 5 does not have
to be surrounded by additional frame {renbers or bags that maintains the
shape thereof. That is, the soil pl at’e 5 of the green plant unit 2 installed
onto th || _.surf.ace T1 of the structural.object T can _naintain the shape
t her eoihg? ﬁ%glé%eéalmb@ﬁ’paé%mr’agﬂf%mn@\%%@pé?ﬁm?%@ﬁ .g{%'lg% ,theslﬁﬂlf% the wei ght per

uni t x@%@ﬁ of the main ingredient of the soil plate 5 i.e., the inorganic
f oam is 0.5 kg/liter or less, the light-weight soil plate 5 17 has
wat er-retainability and water-drainage appropriate for growi ng the plants.

[ 0040] Desi r Hlgbicablg plants ppantadtin this soil hiate Sae nopheressadlydinitebto, agcessari |y
limted to, e.g., noss, sedum or bine plants. Methods are various for

pl ant i mepsarsddwnoovibige plh@st sMethodbere v&giohs for ptadtibg afd growisEpldsts BRthde

di spersed directly onto the soil plate 5; or pot-plants nay be further

pl ant edol Blafe 5, RGESRES hay H@@isﬁ‘é}séd_htﬁrel'éﬂir bnidl R %égplﬁ{g 6% oeé‘plaﬁt@ﬁgﬁerfber 6 is

provided with a plurality of vertical nenbers é st al ss steel

cord e)E’F3‘%%}1#%@%%‘@%3%??@2?&@%&%ﬁE%t"og- | ateral nmenbers 6b extending

hori zon e Vver ers ba and the |ateral nenber 6b assune
grid-| '&?34 manner. The frame nmenber 6 is fornmed in a substantial basket-Iike
U—shapé Hlside view. Al so, this basket-like frame nenber 6 is fornmed to
have a substantial rectangular shape in plan view while |ooking the wall
surface T1 i Asrame sgmbeat Hisimevided with amirabtyjof vertiral mpmbers fameadgwiber 6 has a
size that can hold four sets of substantial square soil plate 5 inserted
t her ei Btainlgdststeolitord axtending veptichllyc and a gphypslity nfilderal hembasbbtexshdipg. Two sets
of two vertical nenbers (a pair of vertical nmenbers) 6d positioned on both
ends othofiAchtAlBf WEiMHhRertical members 6a and the lateral member 6b assume grid-like

mannet. The frame member 6 is formed in a substantial basket-like U-shape in side view.

Also, this basket-like frame member 6 is formed to have a substantial rectangular shape in

plan view while looking the wall surface T1 installed onto the structural object T. The

frame member 6 has a size that can hold four sets of substantial square soil plate 5 inserted

thereinto without having significant gaps inside the basket shape. Twao 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 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 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,



extending direction anong the vertical nenbers 6a, installed onto the wall
surface Tl 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 posjtion projecting upwardly relative to
the a pair of vertical nenbers 6d i the present enbodinent is a hook

sectio e. [.004 he green plant uniit 2 confiqured to have, four soil
o1 ot oo Te0segtiO G of B kS AR B M honk i in PoriiARY S8 Shisa¥BhrR by ares s
and t ver.ti cal arranged soqil plate 5 are jnserted into, each soil plate
5 and éﬁr?i“isﬁjft@ tlé%/%fmdyltﬁgﬂ@q??é?qué}%egrmt ‘Bméﬁ\l sﬁ!ﬂt isgthehogh seqdiops ons ge of
the frame nmenber 6 are hooked in pending state on support nenbers 4

provi déd of thetgneenddard unit 2raserdetachblythaoked gn serawp(sapportimiembers 4hledithe s, t he
hook sections 6e of the green plant unit 2 are detachably hooked on screws

( supposé¢cone side vaalldectidn Te ths epwardlyspoditioned comiuittrhanbdrd . of Theleallupwar dl y
positioned conduit nmenber 1. The wall surface Ti of the structural object T

| ocat edyipgle\aedt thd &ri¢AREN o QR FUbLatBERERR Eenlthd DPpdrREndUiP¥BMbEONS]Y the TENDEr 1
is covered by the green plant unit 2 installed in this manner. Also, this

I

state r I - U { 8, into the
condui " rsSp e BREL £3oPhreh BE ARLEFH Bl it sbtled o ABFALEE, '
Accordingly, an upper. end of t reen plant.unit 2 .is s orted by the
ipper - dshutiie SR AR 195eRe 20 ¢13fe eghalehant A lospr ot o IBHGRE by t he
| ower conduit nenber 1. Thus, the green plant unit 2 in stable condition
cover s mambend lpcatndrthereberppthofia thgepsripg seaiioallaobpseqrdinglyars gppargnd RE pr esent
enbodi ment, a plurality of green plant units 2 arranged in vertical and
hor i zomtieagreerdplamtatnitcihis sapamgd biyehevapper sonduitareriberdf, andhelstargod daal object T
are installed to cover a predetermned area of the wall surface Ti of the
st ruct gedofaDhpbridd by e4Sker conduit member 1.  Thus, the green plant unit 2 in

stable condition covers the wall surface T1 of the structural object T.  Also, in the present

embodiment, a plurality of green plant units 2 arranged in vertical and horizontal

directions along the wall surface T1 of the structural object T are installed to cover a

predetermined area of the wall surface T1 of 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 43. 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 wupper 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 reggrvoir tank for storing running water
or rain and a punp for supplying the water in the water reservoir to the

irrigation tb\t&ﬁetﬁé&for%’éﬂzﬂﬁﬁé 8 WallSubBEe-brebhG 5| Qbm WD ifb3dne | t shoul d be not ed
that the water supplied fromthe water reservoir to tfie irrigation tube 3

LSﬁLES?@.n?‘%‘#ﬁ&m@a@gﬁ% RREE b et R0 MBhons s HRRR | | g s

wal | - surface: reene avi t he afor ntioned configuration is
ol o M SHEEPe- BBV o7 T O A O AP B P S Gogmenh

wal | - surface-greenery systemA according to the present enbodi nent. [0045]
First! y904%lplurality of conduit members 1 are installed onto the wall
surface Ti of the structural object T, and subsequently green plant units 2
are install eHirsﬂly,arphjra]ﬂtgrofcomhéﬂmémb&s@faretinetaﬁechdmbtthmmbalirfabeﬁaaﬁ‘d on a
pl an designed for providing greenery onto the wall surface TI. The green

pl ant tﬂtﬁusttﬁlcamaroejdcﬂ"ﬁt@hlsaslsewdmytg%esl ;ﬁﬁlﬁtxﬁlté?taﬁéﬁmdaﬁed Angkighiyons of hooki ng
the hook section 6e of the franme nenber 6 on the support nenbérs 4 provided

on the ngﬁﬁi?ﬁkdofﬁhggoﬂ@ﬁhfm&%%'l%sédcod)é plaScARHUbE PRI orbodd

i nstal Fation position e green p ant ﬁtght wei ght

green Tl i, 5 W e P G R 1O 20 o
the grid-like and basket-like frame menber 6 faor holdlng the soil plate 5
i s nmad&PgRtiersd|hogkipe dhe Imepkseefirarft of thedrpme membey 6on the &pRoR mgmpbers

4 provided on the second side wall section 1c of the conduit member 1 based on

installation position for the green plant unit 2. In addition, light-weight green plant unit 2

facilitates its installation since the main ingredient of the soil plate 5 of the green plant

unit 2 is inorganic foam member; and the grid-like and basket-like frame member 6 for

holding the soil plate 5 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 5a 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



unit 2 are conveniently installed on the area based on the design in view of
providing greenery on the wall surface Tl, and further the irrigation tube
3isinstalled. Also, this state of sinple operation causes the irrigation
tube 3 to be installed by introducing the irrigation tube 3 between the
upper end 5a of the soil plate 5 of e green plant unit 2 and the upper
conduit nenber 1 supporting this gre plant unit 2. Having installed the

irrigation.tybe 3 in thi.s.state conplaetes t rovidi.ng of qgreenpery onto the
il 110 AP St Bl 58 PR cSPorpl G 8 b eton Y.

wal | -syrface-greenery,.system A that (is installed in the aforenentioned
manner Wﬂ%ﬁgaleg“{“l‘ig‘ﬁ?@%ﬁﬁpﬁ%gﬁmﬁp?ﬂ%ﬁﬁléﬁls ofghg pgatianduby3 p| ant s
planted on the soil plate 5 by driving the punp with a tiner or by a nanual
oper at aessupplied fsemithgyunpse exbSa ofthe soil plateHfeofithe green gbat uwit 2 disposeddi ng t he

| i quid conpost through the irrigation tube 3. The water and the liquid

conposthetichicppathg Thowatehapptied doat the 0ppedfend e of theisgA bladd5 inihes Manmiek €
supplied fromthe upper end 5a of the soil plate 5 of the green plant unit 2

di sposednrthBEfBPRAPRLA the tiher et sa éitmels&ifgla{ers)wéfa%/epaﬁp 10@&%(51%%%& the soil

plate 5 in this manner is further supplied fromthe upper end 5a of the
soil p : I re Lapt wunit.2); thus
sur pl ugﬁetv\éf élr Iglg%tg‘%nllt%ﬁ?% E‘%B@S%% ﬂ%{ﬁ? %Z‘ agéc;rPépr}é&lg Sgﬂ ip[s)at%gésl drj{gl&edf romt he
| ower end 2a. Conventionpal wall-surface-greenjng syst h robJ ens such
as roottofhthedoweicids2e BHYq’Fé‘OB?léﬁlﬁlf'%lFﬁfg'g&?P’&lg%é’S%f&ts g‘ﬁn‘? HWZ’?‘WE%S“F om t he
upper green plant wunit 2 is further supplied to a |ower green plant unit 2
t hat hasraphgetrog dissaserte theanland sincg gerplustyeaterrdsainedh fram the gpper Zregnphask e d
t her ebeneat h must have excessive water-supply anmobunt or excessive conpost
i n anounit 2 iCAmther sigdplied tooakomiengreen plapatiniod thiat kagremizygoandrrigatiar; anduppl y per
irrigation for preventing such root rot or disease sonetines destroys the
pl ant . thd @8¢éhplant unit 2 disposed therebeneath must have excessive water-supply amount or

excessive compost in amount. Conversely, lowering irrigation frequency and water

supply per irrigation for preventing such root rot or disease sometimes 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 enbodinent is inserted into the | ower conduit
menber 1 having a substantial recessing shape in cross-section, the surplus
water, drained fromthe |ower end 2a of the green plant unit 2 received by
the conduit nmenmber 1, passes through,this conduit nenber 1, and then

drai ned froman opening part at an € section in the extending direction

of the, i 1, i S.can pr nt currence of .root..rot or disease
caused 1%3’ B%glé% %és‘r':ﬁ\orj}é gi£urs 1 tghgg F%Dgiuss‘fvﬁgre%\e%@élg‘g %\981 %?‘é"?’eri cgd r?Btotf He&Fed to t he
green plant wupit 2 di.spgsed heneath the Il surface TI. of the structural
obj ect p‘kl"’:“t [”@)‘G)Eé‘] boygteed “gg‘elqop it pgmbgr { go %@)Wa@iﬁwﬁ]’é,lmmeé@y the and 6, a wal
| e extending froma bottom plate section of the conduit nmenber 1 to upward
pr ovi deight ofthe gulldadi hhe @urpgl@wamnéh/ atioxsessiveewaleslsyeli ayar thg height faage ondui t
menber 1 for shutting a part of 21 its opening section causes the surplus
wat er Wf treavaietk dmingd fioen theoleweresnd 22af die dréen glagaimit oilsaopposed fo 2 to be
stored in the conduit nmenber 1 so that water level is limted by the height

of t he ovadflow ﬁomﬁh@FMnal 14D VRIALL W #d 9 F58RS U¥Endiah Fhe LRYBE tHRVRE. the hei ght
range of the wall e drained fromthe |ower end 2a of the green plant unit

21is s f i £y I is further
i ai nod it e Aok bf e LM AHBPR e Sy o EnABh g o BRE L 5, [

wat er W corr.espondi to the height of the wall 1 e is stored in the

Condui 15 e dh 7 Copaiaempt L 6tihe Ayl yrlagmerpnery sy Srm A et Wght o t he
present enbodinent, and thus, the stored surplus water Wcan continuously be
suppl i ®esew embedingrécandghusathe sared surphg M@@ertvﬁéam evminuewndy basunplied ted

t heret hrough. Al so, adjusting appropriately the height of the wall le

pr eventls grhen plantpinits? heevigy thtMdwarrent Qi iggegep theratidtouglo tABogdgstingl ant unit 2,
since the quantity of the water stored in the conduit nmenber 1 is

det er ma?@@pbytetyhﬁe haptuf e whinge pavbntd iR sufples RhRF W fibRebe@dipplislp not
suffer fromroot rot
to the green plant unit 2, since the quantity of the water stored in the conduit member 1 is
determined by the height of the wall le. Therefore, the plants do not suffer from root rot
or disease.
[0049]

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 wall surface Tl of the

structural object Tin the wall-surf -greenery system A according to the
present enbodi ment. Such desi gn chafige can be conducted easily by
re-arr jof9 the green plant units 2 by hooking the hook section 6e on the

support nenber 4 of the conduit nenber 1 disposed at the positions
correspondi ng tto t.h%?de%i n.change after r rmvi‘??1 th reen plant units 2
or repl aci ng ! Pridinil te aH-SHEACE SrepsiFteme} Arqoxding tq hemResentas o enent i oned
case, repainting the wall_ surface Ti of the structural object T or replacing
the gr &Epodimgnt, substantially gilisuefags of teeswald surfappdd afdhe gructunlabiest dian by
attaching or detaching all or sonme of the green plant units 2. 22 [0050]
That i de coveredby thel greesupldra cmit Qrasethastrpateglyis FéGh Psimmcthe Hoslgsdetion Becar esent
enbodi ment, substantially all surface of the wall surface T1 of the

st r uct e aboledd] dCthe Tuppdit m&Bb&GAMSifal Pihe loR@nPI AR InRLaRMd diidelthe s@polt! | ust r at ed
in FIG 7 since the hook section 6e can be hooked on the support nenber 4 to

install F‘rﬁlfe 88N riN I .qﬂ%j j.nce 3}3& - are
provi dén t orﬁe gjéndg% to#gén{:)oe@u t. I l?néﬁpt ar?ﬁelgﬁlé%;ép&gi’géeﬁer ggllgﬂlgn%l i ne
design .can be provided on the wall rface .Ti by install. reen plant unit
2" on”oEnen o5 B SRy ERS of The gl ¥Rince T iy 35lf esn PRk Ap R & %5,
Al 'so, greenery in a letter-shape can be provided by installing the green
pl ant GWp Vertisalstages pyidlustiatedin, for examplex kipiBe, Atyoserreneryripadstiseshanehe
wal | - surface-greenery system A according to the present enmbodi nent can
obt ai n chi bt pedeiried byfinsta Hogrthergatengdantiungs 2 lag lustrated és ifgrexemphg EIGI% h r espect
to installation

Therefore, the wall-surface-greenery system A according to the present embodiment can

obtain high design freedom that permits flexible design change with respect to installation

and disposition of greenery since the green plant units 2 can be disposed at arbitrary

positions on the conduit member 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 attached 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 di sposed at
arbitrary positions on the conduit nenber 1 easily. [0051] Therefore, the
wal | - surface-greenery system A according to the present enbodi nent enabl es
enhancing installation capability and design freedomw th respect to
provi di ng greenery since the green phgnt unit 2 can be easily attached to or
detached from the arbitrary positions on the conduit nenber 1 installed on

t he wal T - t.ur.ak ol . . Sl jrrigation
tube 3 It B Berl el prbbe oSy SeleBlos WIBE boduo B T PGk B2
di sposed easi | Al 50 i ntenance can .be carried out easily to the

struct %H?“BBT %Elflsﬁalgpg’?% SHap Vpéﬁvﬁﬁgleiéggelbﬁ%s fdePst em A i tsel f having been
provided with greenery. [0052] Also, easy installation capability with
respectl0?¥lt he green plant units 2 due to sinple operation of hooking the
hook section 6e on the support nenber 4 of this state of 23 conduit nenber
1 can provi déughérintargriy cemttasttol convaftionklegrposng systend ehetertdtegplhntag t he green
plant units 2. This reliably and sinply provides high design freedom [0053]

Fur t hergiewihg dnith€ Sivuhd8bvelr eheCWAY QFFACO M| plEAIe RBEd br Pbbiﬂicﬁﬂg phefdykhne plants
growi ng on the ground cover the wall surface T1, plants used for providing

n he we | s u ovi di 1
ar eenerife Al skl (pbasE pllnfh 148 nBY £58R6 bt RN OB RS lq have to

be limted to bine plant us selectiv ants or

provi di eener an be hance since the green pl.ant.unit 2 can be

b oposdBEISERR o HAM SETEPR Bl BBty TR E Rt HfRRE B enT by

di sposing the conguit menher 1 vertically, and since green plant units 2 can
be di sgbauanits cagr dispasedhshvesr pagrifyertifey adiosdas eamdny mambeial by sur f ace Ti

of the structural object T. _
disposing the conduit member 1 vertically, and since green plant units 2 can be disposed in

vertical and horizontal directions along the wall surface T1 of the structural object T.
[0054]

Also, rigid frame members used in conventional wall-surface-greening systems
are not necessary 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 conventional wall-surface-greening
systens are not necessary 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 nenber 6, and since the configuration is sinple in
this manner where the green plant unit 2 is formed by a basket-like frane
menber 6 nade of stainless steel cortand a |ight weight soil plate 5.
[0055][5&§§hernnre, the irrigation tube 3 provided between the soil plate 5
of the greén plant unit 2 and the conduit nmenber 1 allows water to be

irrigated to_the soil plate 5 from ,its upper end 5a reliably, thus the
pl ants pl ant 8¢ PFRSFIE TRVERUGR Biha dgitedbp the I‘E\F‘élB‘}S?l’ ﬁ’@la@ﬁffﬁph%d%éﬂbr W not
aborbed by the soil plate 5 and thus drained fromthe |ower end 2a can be
recei vagsosiatadiwitle sl b-surssparecnery pystemad.|  The pressni tdntian ¢andecondui t  nenber
1 allows the surplus water Wstored there. Water drainage function and

wat er aixsiifigat appropriately tiithin thepespeeahit ke priat\dediateoréh e¢heeqpidithéresfnber 1 can
accordingly prevent suffocation of plants and reduce frequency of

i rri gatditdugl the doB@HPIeriber PEGISAED I8 BldsOR ehibolRent idY {RdndiOe kNG
previously expl ai ned enbodi ment associated wth the wal [ -surfacé-greenery
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scope t oes ro rom the spi her'e ouné e conduit
menber 1 explained in.the present enhodinent is a_channel, e.g., a Ctype
ChannelPea RIS T e A4l Bonhier b RO e ah | dier ASSPRo have t o be
limted specifically as long as it assunes a substantial recessed shape.
For exargireapethcrogy-soktiehmgrdie ¥pasks- secti on nay be used. [0057]

[0057]

In addition, the green plant unit 2 according to the present embodiment can be
detachably supported by the conduit member 1 by providing the hook section 6e formed
by connecting the tips of the a pair of vertical members 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 lc.
In this case, the green plant unit 2 can be installed more conveniently than in a case where
the hook section 6¢ 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 1c 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 ment can
be detachably supported by the conduit nenber 1 by providing the hook
section 6e forned by connecting the tips of the a pair of vertical nenbers
6d to the frame nenber 6 of the green plant unit 2; by providing the
support nenber 4 including screws projecting from the second side wall
section |Ic of the conduit nenber 1; and by hooking and engagi ng the hook
section 6e to this support nenber 4. Alternatively, the green plant unit 2

may be seshBRALRM Q¥tish B FOMEIHel tﬁ@eﬂ%g&%%otgth @cﬂ&‘istﬁf hpekissget i on 10 in

an unciformed form and by hooking th section 10 on the upper end 1 g
of the ] . ect. . n.this case,.. th reen plant unit 2
can be tti?eﬁgr fQ: glﬁ)le tq%ﬁt\rlguéno%v@%@% ]ﬁi?/l%tsrtlae?llly P%Cagsectgl go%%ercgoﬁ’st ﬁg"%g“’ﬁk section 6e
accor di to.the present embodi pent is hooked on the support nenber 4.
Sinultéﬁgﬁﬂ§¢§F°WﬁB“W9@ GEE%FFBEFIO can be hooked on an arbitrary position
of the second side wall section 1 ¢ of the conduit nenber 1 extending

hori zon®@ly. Therefore design freedom can be enhanced further. [0058]

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

be install ed graé¢ming fatdno fileddilbingk aceedihg rethd Sedond Birbbeintmubsihde t o sandwi ch
and press the 25 second side wall section 1 c positioned therebetween the

hook s ggdseRtfivekion idlexpMiBedAT8ows With SERRACPIANNG, YRIHIGS, ¢3R. HR Fiost al | ed
nmore stably because the hook sections 10 can be fixed to the conduit nember
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building. In contrast, a soil plate according to the second
embodiment is supported by a net frame members fixed to a wall surface of a building.
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. FIG
13B is a side view.
[0060]
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.

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

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



enbodi ment is supported by a net franme nenbers fixed to a wall surface of a
building. FIG 12 is an outl ook of a greening system according to a second
enbodi ment of the present invention. FIG 13Aillustrates a structure of a
front surface of a soil plate. FIG 13B is a side view [0060] As
illustrated in FIG 12, the greening §¥sten1A according to the second
enbodiment is installed on a installation surface 12 such as a wall surface
or a tqbb roof of a building. The greening systemA as illustrated in FIG
12 inclu a net nenber 13, having a net, laid on a installation surface

ﬁinEQ?)C?X?EJ%%w*‘%eﬁmﬂ R AP R TRAR R, oot o

menber 13 at |trar¥ positign; a soil plate 5 nade of Ilght wei ght
mat er i anwrﬁlav eod e light weightiralyrshylene @rﬁyé@u@atenﬁlem grid. a g addioant 16

planted on the soil plate 5. In addition, a plurality of soil plates 5 are
ar r angelgsirable methods for daying the inzbmember A mrethleunﬂmlaannauﬂﬁacierlara]e variawsyal s in
t he second enbodi nent. Desirable plants 16 planted in this soil plate 5 are

gr ound-ecoyVsunkditg ipiramtabo(d @k finihg iveiesttlyitd telidinihtivasarfaseeUy mednshifne pl ants,
etc. 26 [00611 The net member 13 illustrated in FIG 12 is a net forned by

kni tti ng Akl &ak n@ﬁéﬂ?@gdﬁa@stm S gﬁ%n%?hg@lwﬂa%aqn@t%nw on

material 1 nto’ grid It e5|ra ay|ngt e net
menber .13.0n the i st a at.i on.sur f pending it from

above, JPOFFRITAG- f%e&qew? FayRs Vlé?% nlt%ﬁvtgﬁig ?@g%e 12 by means of an

anchor é?g It shoul d be noted that the size of the net nenber 13
il Iustr[QS in FIG 12 is arbitrary, i.e., the net nenber 13 may be divi ded
into several sections.

The soil plate 5 as illustrated in FIG. 12 uses a material that is disclosed in, for

example, Japanese Unexamined Patent Application, First Publication No. 2002-119130
made by mixing heat fusion textile into a inorganic foam member such as pearlite,
heat-treating the mixture, and solidifying the mixture.

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
Publ i cati on No. 2002-119130 nade by m xing heat fusion textile into a

i norgani ¢ foam nmenber such as pearlite heat-treating the m xture, and
solidifying the mxture. Since the s? plate 5 solidified in this manner
has obtai ned a three-di nensi onal | i ke reinforcenent structure inparted
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Ther ef e 5 Oqsgq"{%ﬂt& Osfglgtateé(?eé"gnwe‘étf%&al eépfng{?@qf’ﬁ Yigjde wlative E?th her nor e,
since t per ynit volume of the inorganic foam nenber of the soil

pl ate mq51 SOﬂh&ﬁ?dﬂﬁ@énlc f oam menber is 0.5 kg/liter or less, the
| i ght-weight soil plate 5 has appropriate water-retainability and
mater-dﬁﬁgﬁage The soil plate 5 made by such material is formed in a
substantial square box-1ike shape having a constant thickness as

illustrated iAkihékratet infHIG 12,384, a1 3B, Ghe ddEhdind QRB31 1A5of the BEieat ed i n
FI GS. 13A and 13B, the connecti on nenber 14 enbedded in the soil plate 5

has an Iﬁ.%bérnq ik pﬁﬁedtau@mxﬂn%m bgfmng QPénsgﬁ%ngEfeln%é?%ﬁ&{# alador&quare of

the soil 27 pla The frame nenb 14, di n para wth the
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Fl
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of engagln% menber such as a cord
provided by disposing the soil plate 5 to the net member 13.

The detachable soil plate 5 facilitates removal of the installed soil plate 5 from
the net member 13.

[0065]

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 drawmngs), e.g., aclip that is
easily detached in the greening systemAin this manner. Accordingly,
greenery can be provided by disposing the soil plate 5 to the net nenber
13. The detachable soil plate 5 facilitates renoval of the installed soi
plate 5 from the net nenmber 13. [006g] The greening system for buildings
according to the previously explained second enbodi nent can change
di sposi : L I I i i ate 5 in a
Aéc%md?%yﬁ%lﬁ behdcRlrk 0¥ g%?%@s&&%@ PO bd s‘?ﬁ&pﬁﬁe4 ﬂlg? g @ghts@%]lgﬂt

| ayout ‘range e net ne since a’sol ving a pl ant

16 of a__gertain kind having a .alin color can be replaced by anot her soi
pl at e 5°°H§%‘ilrﬁ orhﬁlbelr%grftéc%ltaéﬁg uisgﬁ[ﬁttmg. certain different kind having a
certain different color, the soil plate 5 can be renoved fromthe net
menber 13 f oF URBFRBRIAe sreening syteR & thatgypydes greenssyisasabitareerea of t h
out | ook of buil dings can be enhanced. Al so, the light weight soil plate 5
used i rthe¢ instaljremsurtpcs V2 vEarbbibding by dtpogsg a plaobl@eanpttant he previ ously
expl ai ned second enbodi nent can sinplify the structure of the 1ight weight
net nenb@perifire-tdlustioneteRt, ititdrelB0sintrétaing 8o FRtHE @fban hBatdiddhd pRéhonfenace
installation work for the net nenber 13 and the soil plate 5 can be

si mpl i fipgg) i nstallation time can be shortened; thus, installation

capabi lity ‘can be enhanced. Al so, the use of solidified soil elimnates bags

or pallet fr faor. gont ai pj.n il.. 28.  Acconrdingl t he st ture of the
gr eeni ng sysf}ac[erﬁ'ﬂ§ rg ecabr?%gléengf’ﬁ%}e%f%gat lirlﬁffrglog ¥ F’&%%‘%@?%‘HP ase@@ﬁlf}:irlg'(ér ation,
thereby, facilitating Lpstallation. Furtherpore, the greening system A that
provi deéAyeddfery 1i%n t%&‘ﬂf? PIRERLs g}aégremmvpkgt Torfg?taﬂ%lt}%ﬁt PIEHOEHY f ace 12 of a
bui I di ng by disposing a plant 16 can obtain tenperature-reduction effect,

t her ebyexpluned; seeandregnbiodimens wvill be asnigned theesams refegente shwbolsand redundant

explanations thereof will be omitted in each of the following embodiments. Instead,
components different from the second embodiment are explained.

FIGS. 14A to 14C illustrate a soil plate used in a greening system according to the third
embodiment of the present invention. FIG. 14A is a front 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 ment of the present invention is explained next based
on FIGS. 14A to 14C and 15. Note that elenents that are equivalent to that

of the previously explained second enbodi ment will be assigned the sane
reference synbols and redundant explanations thereof will be omtted in
each of the follow ng enbodi nents. Ingtead, conponents different fromthe
second enbodi nent are explained. FIGS™ 14A to 14C illustrate a soil plate
used in j : i . i odi he present
vent | BamEEERICAS) RB-AGERY Gh Bt s Gukitkt £, 178 o b Bhneh 7 <%
side v

iew. F 15_.shows .an _engagpng nenber .used in th il e
i 11 ust r%@&eh‘ﬁ%-ﬂ CRRRAEIRE TEEIDCH R SORTROR NG FBBA MRS 1=is’ﬁ|(EF§tpﬂrI§§ed in FIG
14A relates to a gi_r eeni ng systema _that uses a frame nmepber 17 (connection
nember ) 14B pnk iHp\oTheEeme meamber.nsheidlpsisated il Fig: 18.1be engegingtmemnbardniper 14

(see FIG 12) as previously explained in the second enbodinent. [0067] As
i |1 ust rathen plate Heivig@ thd dvgapgmglséQioms 8y Snbothefibdichlife femad sSmbsoded shape.uni f i ed
net-like frame nenber that surrounds the soil plate 5. A front surface 17a,

a back Thalédgagmpkétionass, B HOLARTES  tha¢@mE therfbert NE AOI | plate 5 are forned
by knitting a cord material into grid. The soil plate 5 is placed between

the front surARGe,tauang ihiGRAR art{4@Ghebk bR REd AR 17,

Al so, as illustrated ngagi ng see FIG 15) is
The. englig R PbRBERSF eos b Bk aboes,  VRE B paciont RS L Tl ™ %1 28
14C) of the franme_nenber. As illustrated in FIG 15, the engaging nenber 8 is
a t hi n PR ecangifgdinthedgymembgt kbby resmsciing thg angher mesgbeplite hediek f or ned i n
a curl ed shape.
member 13 (see FIG. 12).
In addition, as illustrated in FIGS. 14A to 14C, a irrigation tube 3 provided to the
upper end of the soil plate 5 can supply water to the soil plate 5.
As previously explained, since the soil plate 5 having the frame member 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



The engagi ng sections 8a, 8a are engaged to the frame nenbers 71, 71. Al so,
as illustrated in FIGS. 14B and 14C, a hook-shaped anchor nenber 9 is

provi ded on the upper end of the back surface 17b of the franme nmenber 17.
The soil plate 5 can be fixed to the net nenber 13 by connecting the anchor
nmenber 9 to the net menmber 13 (see KLG 12). In addition, as illustrated in
FIGS. 14A to 14C, a irrigation tube ? provided to the wupper end of the soi
plate 5 p § i 5 - Drevi. aj ned, since
Phe. sor TG AP Bivslitafie ed omPas SR fecon oo biE Aok BVBATNC
disposegﬁﬁg tﬂg net qe%bertl , effects simlar to those of the second
enbodi ne E8NHEBBL]REBH the third enbodi nent. [ 0068] The present
invention is not limted to_the previaqusly explained second and third

enbodi ments dstbiheact geniben 13 Hithg second apd thied enbodiments that e 1 maydepr esent
invention. The present invention can be nodified appropriately within the
scope tfeaexaiopls, mlightdwesighimectalinebm t he spirit thereof. For exanple, the
outline of the soil plate 5 in the second and third enbodi nents that has

ben a subst anAisa) whiththe extefdingbeotioadds af ihe\:ohhdttibs ehomitiep 14 BecordiRape. For

exanple, it may be a rectangle, polygon, or a circle. The soil plate 5
accor di o | ' cyaaetalst RES y m xi ng
heat fugliggn tng?tﬁliblggﬁz{ér??ggays}n%?ﬁbi%nagraglgi ent ,ﬁieirﬁgbﬁelg%?ﬁorggrﬁ%@?gtgﬁ] menber

o _25; %ﬁ%ﬂd@l}‘#@g@gn %%aﬁ%%é‘% g‘);\‘%eg R g&s’lﬁﬁ of k% BEtpelz® L5 8005 1 it e
NS0, teedferinstamsintes T Fore BBl i e e b G TOHPPAAGEY & & net
may be, upwardly relative to the soil plate 5.
Also, the shape of the anchor member 9 is not limited to a hook-shape as shown
in the third embodiment. For example, the frame member 17 may be connected to the
net member 13 by means of an engaging member such as a cord member.
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 at a
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, 1.e., the green plant unit can be easily removed for re-painting the wall surface



for exanple, a light-weight netal net. Al so, while the extending section 1l4a
of the connection nenber 14 according to the second enbodi nent has a shape
expanding fromthe periphery of the soil plate 5, the extending section 1l4a
may be formed to at |east a part of the net nenber 13 so as to be fixed to
t he net nenber 13. For exanple, the g{tending section 14a may expand only
upwardly relative to the soil plate 5. Al so, the shape of the anchor nenber

o U AT SR, 5SS BRI £ oo
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simla[?lpﬁ to the third enbodinent. Industrial Applicability [0069] In the
wal | -s @E@dgreening system of the present invention, a plurality of
conduit nenber each supports a frane nenber detachably has a substanti al
recessed cr dds, sexirdiog fo theeranngbystemefiob buildingsofdbe present irorendomt al
direction and is supported on a wall surface of a structural object; thus
the corgidpobitioR 6D gicSoR pRardlAIRSEndd By frévl e leinginy the foditibes Bt soiAccor di ngl y,
a green plant unit can be installed at an arbitrary position of the

ext endi Lo A i r i ] vi di ng

o coner s A e o B S B b S B s
det achabl.e, gree pl ant .uni.t .can separately bhe maintained. Therefoaore,

{1 exi bieg i anSRCL A of A3REIB R and Ravite d Grarcioosan e KR @Can e
easily renoved for re-painting. the llé\‘;ij{lf ace 31 ,of_q;he structural

obj ect .byRmethsEsbPlate Ssqfrertaimalifersaikipd and basng a sertpindifiept §PI0ed al ong t he

wal | surface of the structural object, freedom of selectivi&y W th respect
t o pl ankherafare, éesign freedom associated with outlook of buildings can be enhanced.

Also the light weight soil plate can facilitate the light weight structure of the net
member; thus, 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.



enhanced. Al so, according to the greening systemfor buildings of the
present invention, disposition of the soil plate can be changed by freely
changi ng the position of the soil plate in an extending range of the
support nenber as a guide after the installation of the soil plate. Also, a
soil plate 5 of a certain kind and q%ying a certain color can be replaced
by another soil plate 5 of a certain different kind and having a certain
differ inlolor. Therefore, design freedom associ ated with outl ook of
bui | di ngs"Can be enhanced. Also the |light weight soil plate can facilitate
the Iight weight structure of the net nenber; thus, material 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,

i nst al at i onAcuBbwirface-greeningsostemianpwoyidimpgreenesy tasa stiuctyxal object by

wal | - surface-greening systemfor providing greenery to a structural object
by di dppsiingggee planplrdtstalong a walhbwfige af el strusturdl abjecy tadchhgeat plawtt ur al

obj ect, each green plant unit being provided with a soil plate and a

pl ur al uhi beihg priddwibe ksl plagtandel gludalify Sfdtdme RERbers tARLRI the kéie plurality
of conduit nenbers each having a substantial recessed shape in

Cross- ﬁﬁa@é iw@fér%%ﬁﬁ ali o‘"fcghﬁlﬁf ﬁ%b@r‘s eRa ﬁaﬁ@{g e%aéur?giﬁgﬁﬁ%&@se\ﬂghé%oa” openi ng

sectio there Irécted upwa the co ers are sed in a

vertical direction with a redetermn interval. onto the Il surface of

Uhe. st bty sietihPuttds g B FRL Borlientl o Rb Rl Rupeb e choPondui ¢ nenber

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

verti cHadpfigdissctadipveashdis condpitmrgmberare digposas in agigrticab dirgsiie Witk syst em

according to Claim1l, wherein a irrigation nenber for supplying water to

t he soiptedpleanmed sntervelinde thebedliweface hiths sirlictptahvbjeetn dachfemameanber is menber

di sposed above the soil plate in the installed condition of the green plant
supported by the conduit member detachably, and the green plant unit is installed between

a pair of vertically adjoining conduit members.

2. The wall-surface-greening system according to Claim 1, wherein a irrigation
member for 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 Claim1l or 2, wherein
a lower end of the green plant unit is inserted into the conduit nenber
di sposed t herebeneath via the opening section in the installed condition of
the green plant unit. 4. The wall-surface-greening systemaccording to one
of Claims 1 to 3, wherein the frang_nmenber provided with a plurality of
vertical menmbers extending verticall'y and a plurality of lateral members
ext endj s fornmed to be a grid-like
basket bi&?ﬁe gelrfgagﬁé %Ieh% r %{rzlilestug{’gﬁ%%r?engﬁ latl nserting the soil plate into the
33 basket-Ilike franme nenber and supportlng the soil plate. 5. The
wal | - surface-greening systemaccording to one of Clainms 1 to 4, wherein the
soil plate is formed by mxing at |east a foam nenber into heat fusion
textilé, hebie valbaurfarg-grepning systgrpaccarding Granged (damisdi oy, mereirethai xt ure. 6.
The wal | -surface-greening systemaccording to one of Clains 1 to 5, wherein
t he csmbplate inforined by sniping\at bhest afotin mesbgymotheatefivkion tdxitidd, proj ects to
t hereoutside froman outer surface, the green plant unit is provided with a
hook sk&itinBtidOhERdxRye, Bh@ N8t BdidMyind Baglix@rdart of the frame nenber
upwardly relative to an upper end of the soil plate, and the green plant
unit is supported by the conduit nenber by hooking the hook section on the
support nenber. 7. The mall-surface greening system according to one of
Clains,1 to rei.n the | ant unj i S Qvi ed wi th an_unciforned
hook s&ct i onﬁ%&%@ﬁm&?epﬁrﬁ ?yﬁ "ﬁ?ecf’@é’%g o ape,of alB\S tfe: Mg enber
upwardly rel ative to an upper end of the soil plate, and the green plant
uni t i SOyl seimeteg ipRrovided B@hd AUPPoFE SEIOCh thahpiokicHg o frpseqiigide framcnh ook
section on the upper end that fornms an opening section of the conduit
menber outgr subfage,dengneen plast wnit i providad witmg dpoke sartion formgd by peajectingndver [ aid to
cover an

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 hook section on

the support member.

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.

8. A greening system for buildings, comprising: 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.

9. The greening system according to Claim 8, wherein the soil plate is made by a



installation surface including a wall surface or a tilted roof of the
building; and a soil plate nade froma |ight weight material and carrying a
pl ant, wherein a connection nmenber wunified to the soil plate is detachably
connected to an arbitrary position on the net nmenber. 9. The greening
system according to Caim8, wherein ihe soil plate is nmade by a 34

mat eri al including a foam nenber as 3 mai n i ngredient. 10. The greening

system or i .10 aim38.,or 9  wherein the connection nenber is enbedded
in then@a%%al%}ci@ég %ﬁ)&tréﬁ‘]e@k%éﬁﬂr%mﬁ%rﬁ%ﬂti s formed by extending at | east
a part of the connection nenber out of a periphery of the soil plate and by
fixing the extended part to the net nenber. 11. The greening system
according to daim8 or 9, wherein the connection nenber is provided with a
frame rMenber Thhgreesngsyiiemisceorgingitp hdaim Hor 3, tvéhesein thepjoanectigndnemberengagi ng
menber that attaches the frame nmenber to the net nenber.

is embedded in the soil plate, and an extending section is formed by extending at least a

part of the connection member out of a periphery of the soil plate and by fixing the

extended part to the net member.

11. The greening system according to Claim 8 or 9, wherein the connection member
1s 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.



