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FOR BUI LDI NGS TEGHN GAL FI ELD [ 0001] The pres e AU
invention relates to a wall-surface-greening sys

for providing greenery on wall surfaces of structuraf

obj ects. The present application is based on pat

appi cat ons No. 2006- CausaBPTiERes - dapan, (IR
February 21, 2006, and No. 2005-172204, fil

Japan, June 13, 2005, the content of mhich are

i ncorporated herein by reference. BACKGROUND ART
[0002] GeArESURFRCEIGREENENG B YSTEMFCR BUADDERGSN
wal | surfaces of constructions and civil structures
(structural objects) for purposes of alleviating heat
i sl and phenonena in urban areas, absorbing carbon

di oxi de gas in atnosp ing. amenity
spaces. [0003] A ma|fﬁ§??F§2§4§¢@@%.ng systemof this
éﬁpe di scl osed in, for exanple, Japanese
[00RHexarmi ned Pat ent Appl i cation, F| rst Publ i cati on No.
2004- 248550 i ncl udes: a plurallty of pi ped green
pl ankheuriesest inyention rplatastto anvallsyuriaeergesieninggysem for providing
therei nside and green plants; a hanger nenber for
greenepyon tatl gutfhees @f sieuctidaboltjeetnii t s hori zontally with a
- predetermined vertical intervals; a wire joined to the

Upperimsitsedt ailicidiis besddion prfeht applb:@h&ﬁsi N@. 2008043635 filed in
provided to a roof section of a construction, for

J apﬁ}P 'P%Bhﬁﬂy 511006 &5 N '22@05 1998043 fifddGR JaganMAlrle 134566 the content

the constructi on.
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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 spéces.
[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.



[0004] Green plants can be provided in this
wal | - surface-greening systemby covering wall
surfaces of a construction with plants planted in
green plant units arranged vertically. Also, in this
wal | - surface-greening systel@ a plurality of green
| ant units can be installed along the wall surface
[0084] t he construction by successively joining green
plant unit, i.e., by feeding a wire fromthe hoisting
appdi@tn planstcah be pawiidadgn zhig wallrstirfaes preoning 3y dtaa byrgvering
one of the green plant units to a | ower end of the
walVsuricey b MEdM@trb RIS plafts PPiRe i lg®tin Plght vBite ¥R Bt Rertically.
green plant unit; and connecting anot her green plant
o P « .
Alst s Sl ek PRk e 2V S, o phfily Prileciplad S 3R installed
C be., r ved. by successi vel y detaching the -
alorf%% %lss%uefggeeofg?le ¥?@¥@Fté%b)bfugﬁfsslyﬁ& Jguﬂﬁg green plant unit, i.e., by
uccessiyvely feeding the wire, The green plant units,
feeqigp a pare fram the BRIStHIE APRABIIS AN fqaglapgawqav& SEeifse ARAGRIng one
scaffol ds or a gondol a. [0005] In addition, Japanese
of thyn greamrplaatiurpts te gtlowenrndcd theowireAvinding the wiiteda soma exlgnt to
2002- 95347 (Patent Docunent 2) discloses a
elevatd the gurehapdet gnapaidngnnayiap envthegr green plaaninipanke ¢letdied green
includes: a frame box including a plurality of

plafite@giitafighih Bingep Seatbef adh cbdysht plRfRkty dFedromBit Unat e4iritbe
frame nenbers, two-sided rigid frame nenbers, and

midiv¥d B SkcEdsAERy BRAMRG the MW EhRENom dtthe Pledh BRNEARR whil
e cont ail"neél: isn each boxg In the frane boex.ElleI nﬁlt%ﬁfs whte
L - r [ syste he fr ame. are .
sucé\%glblgls';‘frg%ﬁr?%ﬂgtvﬁg&cg%gtéf%ec ;}%rﬁ ysg g%ﬁgﬁigig% or rethoved without
.plurality of ankets .to the frame box and fixing each
us"‘%?ﬂﬁ?&a"gﬁcagfo 197 289PAY8e of the construction with
anchor bolts. Thus, the wall surface can be covered
[OOB§/] green plants planted on a green plant plate in the
box. [0006] Furthernore, for exanple, Japanese )
rriheendbapdieadin additionclapanase Unexamine@PblentApplvatioig First
2002- 34350 (Patent Docunent 3) discloses a
PublizhiiersNo f 2002-%f3d & ((Parent Document 2) discloses a wall-surface-greening
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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



3 systemincluding: a plurality of armtrees

projecting froman outer wall of a construction; a

plurality of frame menbers supported by the armtrees;

a net attached to the frane nenber; and a plurality

of planters placed on a groudd around the construction

along an outer periphery of the construction at the
systegwacluding: aplursliy of arre tregsiprojecting framl ansantérawall off aeeamistmgetion; a

system the plant planted in the soil in the planter
pluraditypoffean el memberstsupporpddant the army trees; aynet ftaiched ke fdgie

the net or the franme nenbers while being supported by

mernBér; BEd a Blurdltg of pPRARIIFIEERY & a klduAd afolBd R donStHididh Glong an
of the construction can be covered by green plants.
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Pat-ent Docunent 4), di.scl gses,anot her . exanpl e of .
wall R S ot o B a0 B F Pl deciduous
. placin reen plants on wall surfaces and tilted roofs
bing plEEE, ¢ it 2 RS WSSYEE fe TSber e Feme Tarigars e Reigasupported
type green plant plate (hereinafter called green
by the ast orthe framgaembers dhus, the walhsustace phtheisionstaustion carpbe covered
steel frame nenbers are assenbled in a grid in which
by greg plants. e. g., noss or sedumis planted. DI SCLOSURE OF
THE | NVENTI ON  Problens to be solved by the Invention

[000DO08] However, the wall-surface-greening system
di scl osed by Patent Docunment 1 has a problemof |ow

desi [{herRGA0Mphiksy ¥ &hirkE Paltat Aﬁ%?dé}ibﬁ,%rs@?ﬁlﬂ?éﬁbﬁ o.

to plant greenery on an arbitrary position o

200\5}’2-?#I étosl 3¢ quag‘?ﬁ gp(%r 4 gtr ggﬁictl(%slég Eliloqgeer%‘ifé‘.lﬁigféeof%rs%gpmpel & t
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t hat feeds or winds the
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 aloﬂg the wall surfaces of the

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



4 wre facilitates installation or renoval of the
green plant units. [0009] Also, in the
wal | - surface-greening system di scl osed by Patent
Docunment 2 configured to include relatively rigid
frame box fornmed to contain 4he green plant plates
has a cost problemto plant greenery. In addition,
wirg facditatesinstablatiorf praenhoyaltad thergregmbplant wnitsf ace of t he
construction by anchor bolts had problens in
[0069]exi bility with respect to the nmaintenance of the
construction or the wall-surface-greening system

€. 0.Alsb.Sn e Whil BerfAdeEyredtfithd syitéind 8isEo8dd By ®atent Document 2
construction or exchangi ng dgreen plant plates

| 4]
configiHeA SN PRNGRy lid Bine bER TN oo RN Me green plant pltes
di scl osed by Patent Docupent,.3 l.aces qre | ant
has(a B¢ BREIG 0 L BFCepPow o< B AHE IFars PPE Fvsh 8B el
he ground over _the net disposed upward and covering
surfape ol AP (coRticHeR by ngher beltvkadnieblems in frdpuity, pith respeetdo the
system has a problemin selectivity of plants for
maipfensneeg fgheeonstryctignmrithy welltsurfadeegreening systenBa @ne-painting the
Docunent 1, and in addition, has a problemof limted
waltl asfags of theasastrudtion bt fxcHaeging @esearpjars phitesrooptaiedde Bokas in the
Pat ent Docunent 4 for placing the green plant wunits
frafR@bdhe wal |l surface or on the tilted roof also has a
defect of |ow design freedomfor placing greenery
[Ooygpause the green plant units fixed at predeterm ned
positions on the frame nmenber are difficult to be

exchanged b not her green plant unif., .i. j case
when ottt AR SILLrRE EkeRind Syt disclipefl by PolbpfERient 3
exanpl e, bui.l dings for comerce. |In addition, each

plagEs GEOPnlate: iR R EC Ko ik GHHEY Batedpodbe gipund over
frame is_ filled with soil. Therefore, conponents _or

the gt dipposed ypwardrand caveringdhe wathsurfasapitheanstrugtion  Jihgrefore,
because the franme nenber supports the green plant unit

thisogysteinehasaal froblemfiaselecttvityhaf 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 gfeen 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 én the wall surface or the

tilted roof. Accordingly, material cost increases. Furthermore, arrangement for



tilted roof. Accordingly, material cost increases.
Furthernore, arrangenent for 5 pre-assenbling the
frame menber onto an installation surface is
ti me-consumng; thus, it takes cost. Means for
solving the Problens [0012]51n consideration of the
af orenenti oned circunstances, a first object of the
pre-psseswhing therfvamnt inembewsorito ap instdlldgom surface is time-consuming; thus, it
wal | - surface-greening system having a superior design
takesice@dom and flexibility of maintenance, that can
provi de 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

' r buil di ngs having an inproved
Me%??ﬁ%qﬁ]‘gggﬁ-l}é?yggmﬂefrﬁ i ght weight structure and design

eedom wi th respect to outl ook of buildings having a
[Oogﬁeen pl ant. [0014] The present invention provides the
foll ow ng nmeans for achieving the first object. A
wal IIn spasideration ofdhs afgramantiopedeirymstanges; 8 firstobjsck abihe present
invention for providing C greenery to a- structural
invesitioa ds tolpyodide p veillrsyrigce greeping systemi having osupedonddsign freedom
surface of the structural object is characterized in

andtfleaibilityad majtewdnce)| tAsttcan prdvidesgrpéneyy thedh avbitfarypssitidn of a wall
plate and a plurality of frane nmenbers that hold the

surfadd of PdtAlchuratldbfecp! Ural ity of conduit menbers each
havi ng a substantial recessed shape in cross-section

[00 tends in a substantial horizontal direction while
an opening section thereof is directed upward, the

B G SN RIS TRA R TR S R
QBT e e SR TR s o
des%ﬁ’?qg@%ﬁ)?jhhépgcﬁ{qigjﬂgglt( %lf {JEi(ljdir?gest 1\1Ia\€/ienng aagrggril }ralagtf.

[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.



conduit nenbers. 6 [0015] Also, in the

wal | - surface-greening systemaccording to the present

invention, it is preferable that an irrigation nenber

for supplylng water to the soil plate is provided

between the soil plate and tdhhe conduit nenber di sposed

above the soil plate in the installed condition of
[001%]e green plant unit. [0016] Furthernore, in the

wal | - surface-greening system according to the present

| NV eIk, qA thel wali-Surficefgeéeaigs g&;i&iﬁ acRotddvEeo B Predéntidintion, it is
green pI ant unit is inserted into the conduit member

prefEl DRAR R o AR br S upPEIRSRENS (R Cl @gte[lgg*#fded
sur.face-greening s in
berfed s SALAE A ah LRt P o B3PI Pl °
e er rOV|ded with a plurallty of vertica
ln“ﬂg#HEPéﬁmﬁgg R RI8Rt Y™ |y and a plurality of
| at eral menbers extending horizontally is fornmed to
a grid-like basket, the green plant unit is forned
by inserting the soil plate into the basket-like

f r arfartheemeae, ianke walhsorfadergretieg soitdm péaarding fOht Present
Furthernore, in the wall-surface-greening system

invétioq] it isigrefetabldihapd R9@Aend bNtheFrdedrplarttunit$s MOéreed into the
preferable that the soil plate is fornmed by m xi ng at

conhﬁ@ﬁfenﬁ)ef‘ 8RPdse TR enk4th Ql&hﬁ@hpéﬂiﬁ% Qé?:tlt)ﬁﬁ {He%stalled CORdltlon

heat - treatlng the mxture, and her solidifying t
of i érte%ﬁ 89491 Al'so, in the wall-surface-greening
systentaccor

ding to the present invention, the
[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



conduit nmenber may be provided wth a support nenber

that projects to thereoutside froman outer surface,

the green plant unit may be provided with a hook

section formed by 7 projecting at |least a part of the

frame menber upwardly relatiVe to an upper end of the

soil plate, and the green plant unit nay be supported
projsgtinghat leasha pht ofrthetfeamdmembencinverdlyaelativoto anaippenendoof the soil

the support menber. [0020] Furthernore, in the
platapdrid-thel pfean lapt emin nrag bs yspmimed byahelcorgluitandnlitser by d®eking the

i nvention, the green plant unit may be provided with
hooRRedtithl JrotheREpfROKemB&t i on  formed by projecting at

| east a part of the frame nmenber upwardly relative to
NOﬁﬂ upper end of the soil plate, and the green plant

unit nay be supported by the conduit member by

hooki ng .t he uncifar 00k section on t
¢ et PeetmSie AL RS SR ers e St Redsrfint PO e e
0021] I.n order, to achieve the pre |ously st at ed
inv ’6’8nd Bi5jeacan plantging dwayRy gyg@s&“ﬁ%@n upgipraaddwok section
according to the present i nvention includes a net
formedrbie projestiag rbleeshaarartaf the fiame membes upwandiyrstative to an upper end
including a wall surface or a tilted roof of the
of theisdibiplaty; armhithe @repniplanp ait mayrtedepportah by the gbriduitaherhber by
material and carrying a plant, wherein a connection

hookBiERE undifirfrice obl sédfien 9Aithe Wpat end hatAS BRbpéhing section of
connected to an arbitrary position on the net nenber.

the t&ndiEmBnESeNt i nvention, disposition of the soi
plate can be changed or a soil plate can be replaced
mo@y anot her one since a connection nenber that has been
ﬁ%talled to a net nmenber detachably can be detached

f 002 I
Ly o eaﬁesfhlfv(ﬁ i i eyt Sisobf abiff e Breghing Lystem for
jnpvention, it preferabl e that the soil Iate is

buildings assprsmﬂé?ébq %rpsqnh@ws@f%@n‘éuéww d o ¢pypRan

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,



ingredient. In the present invention, the soil plate

can be forned by, for exanple, mxing a heat fusion

textile material into a inorganic foam nenber as a

main ingredient, 8 heat-treating the m xture, and by

solidifying the mixture. A t8ree-dinmensional net-Ilike

reinforcement structure inparted by adhesion between
heaprirgating the orixtuesand by selidifine thgmeigiuos  Héreedimensional eet-like

and the inorganic foam nenber provides a |ight weight
reinforrkimgnt situictune amphrteddbyradhesien bdteeahingae fitsivar textiles and by adhesion

Therefore, the net nenber for supporting the soi

betivkéi Rxtileaela Y indtpahicTBama mhéthbet pPovidesaf light Welght configuration and
structure. [0023] Also, in the greening system

ma?lﬁéi% e RHageqn B6E, PrBRAFbre! MY HBE BRber ﬁgr Iblﬁ)ptgﬁg{g?g? F&i?plate

at the connection nenmper 1s enbedde
n engdi. section is fornmed by

ma@%(?fesﬁf&h%'aq%fallchgé gglpg}ets‘i%‘fg %e connection menber out

25 a periphery of the soil plate and by fixing the
(0023} ended part to the net nenber. In the present

i nvention, the soil plate can be attached to_a | ayout

r ang@lsef intthe gigering sevieraacesrding to thy nressneiaventifingiy is preferable

section of the connection nenber to the net nenber.
thaf th@24hnektis membet seenghredded imghs yait platef and dnuedtehdimgssection is

according to the present invention, it is preferable

forined by teR@ngiag ReEhstApadthibe cormefticher@berdut bf 8 pédigtiBey of the soil
menber that surrounds a. periphery of the soil plate;

plafhddy BHS mer&téﬁﬁé@ﬁeﬁt i@t nethapbgs the frame nenber
to thé net nmenber. 1n the present invention, the soil

2L BRI B R by o
me\t/ni(l))gﬁg\}] ﬁxﬁgqggéxqgngggn?eec{ibn EI" Ih% Cctcn?ne%{imtl rr]neemlbrf]:}/ teontrhie %€t 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



In the wall-surface-greening systemof the present

invention, a plurality of conduit nenbers each

supporting a frame nenber detachably has a substantia

recessed cross-section; the conduit nenber extends in

a horizontal direction and i% supported on a wal

surface of a structural object; thus the conduit
predeterhanes iatesvali sposmdingly, a ggeen plant ahi¢ can bethstaHedatval arbitrary

Accordingly, a green plant unit can be installed at an
poshioliof ey exteriirsy ddnduit efenttes thud, dexigmfreeondatsbcinea®ath providing

t hus, design freedom associated with providing.

gredieBPOES WallRurfad@dila HEARDbRIct BarsStd dhhidedl A Pddtach@Ple green
be ‘enhanced. Al so detachable green plant unit can b

e
[ ] her i ' e
plaTEh 0 icdh BE e RARE L el " BERI G Anie BTt S DS
asi renoved f.or re-painting the | surface , of
confiled o ER AR HAaIEE: R CRUHREYER e Primng syl surace
lant unjit can he installed along the wall surface of
of th,grustyralqbigch bBufhesmore; pipegithZsengdant upjticap pe jpstaled along the
respect to plants can be enhanced. [0026] Al so cost
wall surfage of theistrycigrad ehjecly freedom of sedehtivéty With respschiol gants can be
structure having the conduit nmenber and the green
enhpheedt unit. [0027] Furthernore, in the
wal | - surface-greening system of the present invention,
[00241e green plant unit is installed and supported by
the conduit nenber by providing an irrigation nenber
bet his : [
condart veeparoidRteterly, e e Ry Aimé i g the
nit. Sinulianeousl water can be irrigated fromits
conﬁﬂlﬁg}en@ﬁaﬂ%ﬁfﬁé&gﬁﬁmblfnéte of the green plant unit
sitioned therebeneath only by introducing the
[00 ﬁri gation nenber including an irrigation tube having
a lot of perforations into between the soil plate and
t he Tuswaumerepaihewall-sadacer greeningaystem ehthensessnipiph¢ndign, the
to the soil plate reliably, and the plant planted
gre¢rhplant watis instajiedand siggiortad by theAdondyit weemdrer 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



bei ng supplied fromthe irrigation nmenber, having

penetrated the soil plate but not absorbed there, and

bei ng drained froma | ower end of the soil plate can

be received by the conduit nenber that is positioned

t her ebeneath and has an opendng section. Therefore

drai nage can be carried out through the conduit nenber
supplassi tbithgrden plantlrehpesitioned Aortheer delogt the lawer osadwt member, thus,

supplied to the upper green plant unit can be
excgsBreanitadupply o el lodved Grees plapt inditthaoretdtds Gie geswipg afithe plant is

unit positioned further below the | ower conduit
prevERfd¥er, thus, excessive water supply to the |owver

green plant unit that retards the grow ng of the plant
[Ooﬁg prevented. [0028] Also, in the

I'l-surface- greening syst em of the present invention,

t he J.ower .end t he reen it that i
| st dh el RS EEigE SRTL GG PresHibbuATipg: the lower end
inserted into the condU|t nenber posi ti oned

of thfhetieeb Blaabymt thatisdpsialiediand syprasted by theyeandyitmpembes isigpgrted
plate of the green plant unit and drained fromthe

intd thewepndsitdnerhberipesisiontd fhiessbenestin  b&ccondinglyawaterlirtigatedito the soil
| ower conduit nenber and the | ower end of the soi

plateloditie dgreceplhstdinit dndaligined fremaheathwer eng obeie;soil plise can be
frequency of irrigation can be reduced. [0029]

mal'ﬁ%ﬁéaq{y'fﬁé RwdrRohd\ft #embesatdi tBe Rw@irr RAN b heSYR tpﬁﬂ‘é ihfserted
the present invention, the soil plate can be by

thr&l.%ﬁ the gdrﬁlﬁaﬂ‘[?ﬁ%gx%e k gﬁ J%’offu&’f TS0 cdn e Fe&@&ﬁ ”e”ber

ertlng the soil plate
[Oo?ﬁbo the frame nenber, and maintaining the soil plate
[0030] Al so, Ilght wei ght soil plate can be

obt d formng. the soil plate by, Xin at :
fus ?I‘de a& TR} @ (Pl sirtacheieetipe systom af ther aigepwngﬁ@n the
m xture, and solidifying the mxture. Thus the frane
soilplapean boheld by dhefamp elezld:relr refiablyeby; fermiieg therfamer mewber in a
Si nce
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



this enables attenpting |ight weight green plant unit,
| oad applied to the structural object can be reduced,
and simul taneously, installation and renoval of the
green plant unit can be facilitated; thus,
installability and mai nt enante capability can be
i nproved. [0031] Furthernore, in the

to theassuppat nfearber gidaippoy tlsygtanplafit uriteis pregdmdtto ithe/fahe arember
the support nenber is provided to the conduit nenber,

of tiRf e BlahiOfit. S @dcbfiindlldhe Sabn PRAGEEMAL dah belifsthlld by a simple
support nenber and support the green plant unit is

opex%ﬁSH b ﬁgol{@g agobk oD sulﬁjggrttrﬁ@n&rretﬁﬂs e %ﬁ %{1 unit

ccord the green p an I't can be I nst

er,at.i an of 0ok _section
can §a B8PS o ARERRRLC k0 A bol iRy Ty B & 1Rk ton for
ached or defached easi I Al so, the hook section

ﬁx‘% eggeeR %Eé‘l"‘lﬁ“ﬁ’é‘g@?‘%ﬂ "6 £N2FEERERY t he green pl ant

unit using a bolt-and-nut engagerment. [0032] Al so,
[00¥]nce the hook section formed in an uncifornmed shape

is provided to the franme nenber in the

wal |Alsayrsiree eheghicadrsectiprsipahedinain unedopnabshape isrprevitedto, the

the green plant unit can be installed by a sinple
fran@P@ERbEOR thE WalQkHAEG- fréenin® OYstér 6f theprésent inCeritioRSthe green

end that defines the openl ng section of the condui t

plardffBHR®ER hE lﬂié?all%ﬁ By A'shhple %h@t‘ﬁhoﬁ' BF hodkéf; the®odk s&EDR @an'ie upper

det ached easily. Accor g to the greening systemfor

end?l}'iiit dgf H%%h? BP&FIS%PJCE&? gﬁthe %XrgcﬂL{ r?l?rnberd hﬁﬁq}?é %ﬂe p]?lﬁt unit can

eery ¢han

|on of t oil plate in an extending range of
be%#@@ hﬂgﬁﬁﬂY as a guide after the installation

of the 50|I |ate. Also, a soil plate 5 of a certain
ki ndesRELRG A tga gEcepingsytAmder 'ewldéw qf dhe EseAE Hryentign,
anot her soil plate of a certain different kind and

dispesitioncpf shecsoilipdate can bé ehasged by freely chaigingthepesitide of the-soil
freedom associ ated with outl ook of buildings can be

plate i am extendidg gamge of theauppeat wembbt ascd guikeaftarithe ipktatlatiorsof the

not significant, it is possible to reduce
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]



the wei ght of the net nenber; thus, the structure
thereof can be sinplified, and material cost can be
reduced. In addition, since installation task for the
net menber and the soil plate can be sinplified,
installation tinme can be shdRBtened; thus, installation
capabi | i t?/ can be enhanced. BRI EF DESCRI PTI ON OF THE
DRAWINGSIillyspaes: wall-suFhG-greening ggsteratageording to a first embodiment
wal | - surface-greening systemaccording to a first

accadbdov nenpresemt bovediisty t o t he present invention. FIG 2
is a cross-section viewed along a line X-Xin FIG 1.

FI GHG 3 isdcrB8y-Rca&vidhveWaRhg e 96 GANL unit in
the wal | -surface-greening systemshown in FIG 1. FIG

4 i S i Vi i =Kl | :
3. B8 IR Qawraiiodl R, il il Guilsbitads fening
condui t . r in the wall-surface-greening system
SYSty %vapégggaﬁn FIG1. FIG6 is a cross-section viewed
along a line X-X i.n FIG g FIG.7 shows ]%reen pl ant
uni ti3Cat Agets-testienvisied alosg i g Xeal Im HGr $.ace of the
structural object in the wall-surface-greening system
accdrl@i hilustaten e watersuppliedswndition of condiit pembernin the
invention. FIG 8 shows green plant units arranged in
wall-suréxeqreeningdyisteavilfuategtedin BIGsUr uct ural object in the
wal | - surface-greeni ng system according to an

enbqGNE i a &bsd- LLtidn SRRRE alonB\biHe X0X inf1G. §. shows
green plant units arranged to indicate a certain

| ett t.ur . i i
510 ?thﬂvéfA%Jgén plah {6 %n%%éa £8 b &G i Oﬁf«knlgo‘tbgﬁ gﬁnrfdc@ of the

the wal [ -'sur e-greeni ng system accor
stru%{{gﬁdc}b?e%{] fn tgg \Jan-esu%gesigr%%nilng \é}gs%rln %QCording to the first embodiment of

the present invention.

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

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

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

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

FIG. 12 is an outlook of a greening system according to a second embodiment of
- the present invention.

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



FIG 10 shows a nodified exanple of a structure for
supporting green plant units by conduit nenbers of

the wal | -surface-greening system according to an

enbodi nrent of the present invention. FIG 1l is a
cross-section viewed along d3line X-X in FIG 10. FIG

12 is an outlook of a greening systemaccording to a
secdiig Eihubistetas a situctaneef prsisisentfacanfshe sahplakl G 13A
illustrates a structure of a front surface of a soi

pl atlG. 14 skl feont ¥38v bf thesbil plaesofths grdsaingrsgstei agcaridig to a
surface of the soil plate. FIG 14A is a front view of

thir8l B@b6inenPbPthe pRiserdtBvehti@gNi Ng system according to a
third enbodi nent of the present invention. FIG 14B is

I
D070, HIPH A 0226 e BRI A0S RO o e
side view of the soil plate

thm(i)f:' ﬁélln%nE%Ft&lﬁgregystlg‘mng%or ding to the third

en vention. FI G 15
i | | f’fﬂﬁ"ﬁ?@ eeﬂﬁggff ?Pé‘lré]étie of e grecning;sysisan aesprding to the
plate illustrated in FIGS. 14A to 14C. Expl anati on of

thlrdaétr@péme@t nfihe peasentaneengpnbol s [0034] 1 condui t

menber 1 a: opening section | b: side wall section

1 cFIGildellvsatatessachgaging mémbex forndé ingthel soié platedifiadtrated in FIGS.

doubl e end section le: wall
14A to 14C.

Explanation of Reference Numerals and Symbols

[0034]

1: conduit member

la: opening section

1b: side wall section

lc: 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



Sa:

5b:

6a:

6b:

6¢:

6d:

6e:

8a:

10:

11:

12:

13:

14:

14a:

16:

17:

17a:

17b:

17c:

17d:

17e:

71:

1 f: upper end 1 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:
frame menber 6a: vertical nenber (frame nenber) 6b:
| ateral menmber 6c¢: surface @d: a pair of vertical
menbers 6e: hook section 8: engaging nenber 8a: .
engagperendecti on  9: anchor nenber 10: hook section
11: fixture nmenber 12: installation surface 13: net
menifemt ddkfacgkel et al nmenber (connection nenber) 14a:
ext endi ng section

frame member

vertical member (frame member)

lateral member

surface

a pair of vertical members

hook section

engaging member

engaging section

anchor member

hook section

fixture member

installation surface

net member

skeletal member (connection member)

extending section

plants

frame member

front surface

back surface

bottom surface

double side surfaces

upper surface

frame member



16: plants 17: franme nenber 17a: front surface 17b:
back surface 17c: bottom surface 17d: doubl e side
surfaces 17e: upper surface 71: frame nenber 15 A
wal | - surface-greening system T:. structural object T
l: wall surface W surplus water BEST MODE FOR
CARRYI NG QUT THE | NVENTI ON [0035] Preferable

A: enbowillenfasefgogenomysysemy out the present invention are
explained in details with reference to draw ngs as

T: fol lseobturdl@626f A wal | - surface-greening system
according to an enbodi nent of the present invention

T1:W | lwheqagpptai ned as follows with reference to FIGS. 1
to 9. The present enbodinent relates to a

wal |- - greeni ng system for providing greenery on

VVW nnéPﬁgégagﬁ{er wal | surfaces of a structural object
including a construction or a civil structure. [0037]
As illustrated in FIGS. 1 to 4, the main conponents
constituting a wall-surface-greenery system A of the
pr esent MRIAE FGRCARRYING DT SHEJBMENTION

[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. 1t0 9. The present
embodiment relates to a wall-surface-greening system for providing greenery on inner or
outer wall surfaces of a structural object including a construction or a civil structure.
[0037]

As illustrated in FIGS. 1 to 4, the main components constituting a
wall-surface-greenery system A of the present embodiment are a plurality of conduit
members 1, supported while being fixed on a wall surface T1 of a structural object T, and
arranged vertically at a predetermined interval; a plurality of green plant units 2 each
supported by the conduit member 1 and placed between each pair of adjoining vertically
conduit members 1; and irrigation tubes (irrigation members) 3 placed between the
conduit member 1 and the green plant unit 2.

[0038]
The conduit member 1 is a channel formed to have a substantial C-letter shape in

cross-section. The conduit member 1 is fixed on the wall surface T1 by using, for



menbers 1, supported while being fixed on a wal
surface Ti of a structural object T, and arranged
vertically at a predeterm ned interval; a plurality of
green plant units 2 each supported by the conduit
menber 1 and pl aced betweenieach pair of adjoining
vertically <conduit nenbers 1; and irrigation tubes
exaraiplel angphbt boltsnradrecay aJirgtl sideewlalbsdcior b oh® the oatl gutface T1
menber 1 and the green plant unit 2. [0038] The

whileQbpehingBEQRIN 1h ik SircteaRRAY; ART 1B dirdt Qid3aVA] Rction 1b of a pair
substantial Cletter shape in cross-section. The

of st WHH e ﬂ&ﬁblg;an%l l'csfa{ﬂlﬁ( Q&h fl@d‘\!\%&s Ab@EShtddt wWith the wall

usi ng, exanpl €; anc t Sécure a

ir L de | 1 ,sect.i to ce Ti
i ThoBh Siihin SGER TS Ao Sopors bt Sy

the first side wall section 1b of a pair of Sld wal |
honge@etlb?&ﬂtabthsﬁatetdlegfigettt@lseaecwelhteP Fthramgire &n 316 present

surface contact wwth the wall surface Ti of the
. embodimentypravided pren omter puréase of heeenmd gidetwatbsegbern 1d fagingithe first

extends horizontally so that the extending directions
sideawva] seetiah [l e lof tHewohidt member 1,1.et,hke putesemnface efithe decordiside wall

provi ded on an outer surface of a second side wal

sectff2Cld 18Batdd Suthatd Rlhative €o ferwdll sutfade TR kheS@ibtuedl obRcPT are a

the conduit nmenber 1, i.e., the outer surface of the
udfGd £ BEL IO ordjBcH s et Sur
to"the é\%ﬁe sur%rgce 1Sof tS rJstr ct JgrtrelctS T
[0059] plurality of support nenbers 4, e.g., screvvs
% rojecting outwardly fromthis outer surface. [0039]
The reen plant unit 2 includes at least a soil plate
er%ee@rréeﬁ “ﬁtgn‘ glufltﬁeaﬁé%%tasoafne}a haying sfesroelantg thereon;
that hol ds at |east the soil plate 5. The 30|I§Iate5
and gfframememberp that Bolds at leest the @llf%?tﬁéd iTHe goik plater el the present

square plate so that one side of the soil plate 5
embadoventiin fprined iha syhstaatial squaregphate om thas pnd side efdhepdib phBOS

mmin length and so that the thickness of the soil
acc@rdirigeto Shé presdnd itvenitidmid/ifok BrRarhsle 80 nah ifh eAgthi Atd .so Tt the

soil plate 5 is fornmed by a thermal treatnment for
thickRéss G thel 538 pRat€5Xd $HoBtePthah ARY 18RS Gf HRATITE MR s0ll PRASS 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



menber) such as pearlite, peat nobss and/or
Vermculite, and heat fusion textile. In addition,
the soil plate 5 has three-dinmension net structure
formed by adhesion of the heat fusion textiles or
adhesi on between textile and7the foam nenber so that
the solidified shape thereof can be maintained

has anatarreteingbility apdwatee-drairage appioppateifphgroying the plantsoi |
plate 5 does not have to be surrounded by additiona

[0040G]ane nenbers or bags that maintains the shape
thereof. That is, the soil plate 5 of the green plant

uni tDedirhb1s ipdnkLplaMBd h thitsoilhte 554 hGtGRcdssarfly 1kl to, e.g.,
structural object T can maintain the shape thereof in

f : t ' LAl i :
moSZA%HRL sEBRERIER, M Hbep O 0 RS O s o e
| at e t he

soilgft 5, 06 a5eF ey Ve gl Y HPSET IS e GR tEpcorpl phants may
e B 0L AT el S R e oo

| anted in this soil plate 5 are not necessarily
[004}lmited to, e.g., noss, sedum or bine plants.
Met hods are various for planting and growi ng plants on
t he A fraink ndrabber 655 pemvided witteal plunaity b€ vettisganamiobrs 6a made of
directly onto the soil plate 5; or pot-plants nmay be

staihletd d1€d1 cptdadxt@@ingNedtid 8§ e asEs plugdlite of Aterd] ifersifirs 6B bAkRding
5. [0041] A franme nenber 6 is provided with a

horRbhtaBy Whyle e Vé&fitdl GRIMBBIBLLR! He magﬁn%beﬁébaas%ﬁé prid-like
steel " cord extending vertically; and a p:ural!}y ?he
A f . | . .
T e BB LA B PR Bk i view

Vertica

rid-like . manner. The frane er 6 i.s farnmed in a .
Alsf, 5 oA B e P 15 R0 PV RSP BR) eCap@iye shape in
this basket-like frame nmenber 6 is formed to have a
plan yigwt whis lgpking dheywall surfacsridpastalled onte thestigiuggliobiect T.  The
| ooking the wall surface Ti installed onto the
frame¢ mgmber @ havbpiee thaTcarTindd fgur sets ofrsutstantial squarezoid iplate 5 inserted
that can hold four sets of substantial square soi
thereimé evithoutrimeirgesignifitemt gapitiaside tHediakkdnahdpeg Tivgrsetsiof and
gaps inside the basket shape. Two sets of two
vertical members (a pair of vertical members) 6d positioned on both ends of the horizontal

extending direction among the vertical members 6a, installed onto the wall surface T1 of
the structural object T, constituting the surface 6¢ positioned outwardly, project upwardly
relative to an upper end Sa 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,



vertical nenbers (a pair of vertical nenbers) 6d
posi ti oned on both ends of the horizontal extending
di rection anong the vertical nenbers 6a, installed
onto the wall surface Ti of the structural object T,
constituting the surface 6c¢c 1Bositi oned outwardly,
project upwardly relative to an upper end 5a of the
hookrssetrang $e obthe fpime member famdwiokedin pentimgtsiapson huppedfmembers
in the projection directions are joined. The joined
4 poidedito thepoaieic tembet pvhithd Igyeehad] @it iuviit 2{ 0 Thaeisathe Babk sections
of vertical nenbers 6d in the present enbodinent is a

6e SYARK g8k bladhufie? afd4ethablp hBBEecQJr?ﬁ:Pev@ @gﬁpdr‘ﬁhEmgers 4) of the

confrgured to have four soil plates four frame

secm% wall se Wg} 1Rkt qg%@: p%ElFl@H&f“gmﬁﬁit il §S 3h9%11

verti ca arrang are 1nsert

LSy R P T A Bt 1

frame, menber 6 .are hooked in pending, state on support
lowgp ey membsr dyis gRverehdby te egeshdiliant Uit Rastaliedon this nanner.

green plant unit 2. That is, the hook sections 6e of
Alsphibisgitate af thedowenand2af dreegreent plabiabilit?2 isdusestdd imo St onduit

(support nenbers 4) of the second side wall section 1

memberf 1 loeeted twachethyath omi the opeing seietlon t a.meAtwrdidgly,T&teupper end of
wal | surface Ti of the structural object T |ocated

he iRt Lhie 2Q§R?poﬂ@cﬂgyltﬂe 151698?3&{nd&1t AtehbeP e, arldBkver end 2a

condui t nenber is covered by the green plant unit

thefeBFfs%luké;g(Q‘te'drbyt L HWERRBRIuit mAhB& 1. PR, Sﬁl@tg?eeﬁf lénl't]g.mt 2in

| ower 2a’of the green plant unit IsTinserte

sta‘tilg Egncflth n &R gsl'ﬁx% waﬂeangce Tl}ccc):to t?ng tst%gﬁtt h ebzie}gle IAH%% 4o g}e present

eni ng sec

e SRR PSRN o

supported by the | ower conduit menber 1. Thus, the
dlregfle%alan&ﬂﬁ ek gurface |1 of thistractuesh ablerioh aredpgalied tagover a
wal |l surface Ti of the structural object T. Also, in
predéternpinedsanaa of detyerdli sueface T hoptherstructimal objegrBen pl ant
units 2 arranged in vertical and horizontal
[00d3} ections along the wall surface Ti of the structural
object T are installed to cover a predeterm ned area

of tdR thiedthertidhd acieriddtion rubed BisHt dr¥ hube davidBla§trallty 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]



[0043] 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
t herethrough to the exterior. Also, this irrigation
tube 3 is disposed horizontddly and introduced between
the upper end 5a of the soil plate 5 of the green
pl arh methad f2r mstallinges walbenrfacerdrgerterpsystampA Having the
supporting this green plant unit 2. Al so, a water
aforeaativndd configlirafion issdxptdimgl nexnalong wightfafictions ahdeffe@N the
a punp for supplying the water in the water reservoir
wall-Qurifdte-drédreBipdy st AWbeoraing to @RIPIEEheEmbaitias:.
irrigation tube 43. It should be noted that the water
m0§ﬂpplied fromthe water reservoir to the irrigation
tube 3 includes liquid conpost m xed thereinto by

addi I iguid. coppost. (liquid co into the water
o di i Sl SRRk ety ATRARLG Lo e il ABhEE T of
wal | - surface-greenery system A having_the .

the § Abietinle g0 &hssewpéy iggisnipdand upity? Awdnstabied afaghigary
with functions and effects of the

posiignns of thefcgoauiy member | basedtonra plamdesigngd dgr providing greenery onto
present enbodi nent. [0045] Firstly, a plurality of

the eatidutthcaBhbeTle drear plannati’l2 ae imsrlled wWith thizl stats of Jimpe
Tl of the structural object T, and subsequently green

opePdtRAE oPRbdkEngthadhBok Bédiidhl6e @f @le fRdrké kedibér 6 BAShd duppsrt Blembers
the conduit nenber 1 based on a plan designed for

4 prvﬁléhQJnlriﬂe U BRMSY Eﬁﬂtsgctic}rpﬁ: quqhé c&mﬁ%tqﬁ?ge}-l Ha9&i o

green plant units are installed wt state o

. inpl e erat j,ons_of .hooki he ok ,section, 6e of .
ins(E |l R hosRRRIRE b Wee p1IRNI 0 I FadiBRH, JRECWa Ry e plpot unit 2
on the second si.de Il,.sectiopon 1 of..the copduit
facibttsis SRRt S mpin PerGR BGe ot hlafe § of e ssenaant
plant unit 2. In addition, |ight-weight green plant
unit g, st inorganig foam membher; and the, g %kﬁ@mbha%ﬁh fraree member 6 for
i ngredient of the soil plate 5 of the green plant

holdimg tthepsdilsplate drig anaide of stachcableb e Snbwequerttlyea ghirality ok gream glant
basket-1ike frane nmenber 6 for

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



hol ding the soil plate 5 is nade of steel cable.
Subsequently, a plurality of green plant wunit 2 are
conveniently installed on the area based on the design
in view of providing greenery on the wall surface Ti,
and further the irrigation 20be 3 is installed. Also,
this state of sinple operation causes the irrigation
watenibéhSwatsr taseivoirtindliididg the liquid octupdst throtgh the inriggtidn wbe 3.
tube 3 between the upper end 5a of the soil plate 5 of
Thetwgtegar@lahe fhaidtcotpost Ripping fréh ehepppfirations @ tHe irfigaion tube 3
supporting this green plant unit 2. Having installed

are Sipplied WohgﬁiE lupPerldhBSadriHE stolil' p?até t5ajren AR f taﬁﬁuﬁt{‘?dlsposed

providing of greenery onto the wall surface of

ther%nﬁég{hu r 6l'lhe %&%g%]glled[fp% tﬁle 11 { E&? 5a of the 89 llate c? in th_lS manner

surface-gr ry sys m

t he afore nt| ccor.di.n

s fithsp SRR TR TEAPPE SR ot S 0 ra?tgéttg aﬁ ﬁwetrﬁgd 2a of
soi | Iate 5 b driving the P np with a tinmer or

the greqD Rlang pat 4 |t%/#§ SHFRJUY Walgr ﬂvg ismet glesorkgdibyrthe ppil hléte 5 15 drained
wat er reservoir including the |iquid conpost through

from flee Jomier ggad 2an Cartyentdonal Wal-suefaen-grzening Restémsaddproblems such
conpost dripping fromthe perforations of the

as rootirogat dissasd tothe Blanasifcssupplus odtel deninddfeort phetippen grebi plant
of the soil plate 5 of the green plant unit 2 di sposed

unitt ?%rfﬁﬁﬁ‘é}%ﬁf)ﬁhed-ﬁb Q 19REEEreSHPIRAG Bk 5 ﬂﬁﬂh&shﬁd&%gﬁé irRpAliod@and

of the soil plate 5 in this manner is furt

the E*ﬁ@ffkea?lggﬁéQﬁ%%d@&%‘@%fﬁ%%évég%g%% Vgn%-‘f"gtﬁnp?/ Bffount or
t hus p% us wat e i S t absorbed by A
eXCEﬁSé eCOgl E;t larag}or‘hg{i (?na/ﬁﬂ'SFlﬁ'e 86@% lléllgatl requency and water
Convent . onal _wal | -surface greeni ng systens had
SUPBIYJIST BREALIRIOT PHY RIS SUCB FoRrotfraiacase sogefimes gesipays the plant.
since surplus water drained fromthe upper green plant
[004ifit 2 is further supplied to a |ower green plant unit
2 that has undergone irrigation; and the green plant
uni tTo2addiresp tue problean, sber dlaxt lowen etid Prmofeach geess iplaat unit 2
wat er - supply anmount or excessive conmpost in anount.
accéidingetoskd presdn® Ribodignent sl i6ried inth tIROISRRE YordINH i@ hiedr 1 having a

supply per irrigation for preventing such root rot or

subSta A $EceSINEHaPB $n E88L-ER¥8n, the sRbRB twater, 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



[0047] To address this problem since the |ower end 2a
of each green plant unit 2 according to the present
enmbodi nent is inserted into the |ower conduit nenber 1
having a substantial recessing shape in
cross-section, the surplus @ater, drained fromthe
| ower end 2a of the green plant unit 2 received by

its opbming sendiontcanesttersutplupwstee WV diamed dton Hiedowenehd 2a of the green
menber 1, and then drained froman opening part at an

plang 0flit 286 bt erédintthecaxui mikinilger 1diontlea twandt 1edel idlémitedblyithie
menber 1. This can prevent occurrence of root rot or

height SEME SvallCRYUS qlhe RirpRIGHS S Weatlek EdsSiRt walkr VAL Bver the height range
excessive water is not supplied to the green pl ant

1 e . .
of Wl 1€ SN RRARES HRBGRL LB bre S bl fuf 2 1ugbliRd o
for exanple, FI and 6, a .1 e extending fra
overffovg o fghings el TeadthEan e ahd A math daifed foe doide Hereor.
upwar d ﬁrovided at a extending-directional double end
Accgrdingly,the agopnt of fhe wplys vaterdYsemrespondipg hibedieiegt af the wall le
part of 21 its opening section causes the surplus
is stoweidan thw/ ebndiiv swenfheo inof e Walleurfasadréenent systeen 4raeending to the
plant unit 2 to be stored in the conduit nmenber 1 so

presehémb@ligent, envethub,shé storedadrpbys witer Wheinglohtindouslyebevsabplied to
| e. The surplus water Wat excessive water |evel over

the kfen BRIOARIL D ARGRg 1RfloWeLet¥Pdd inderRddh&Eeshgh! 0MIdd) 8djusting
ower end 2a of %he green plant unit 2 is supposed to

I fir 1 :
sppfffipiet i et B HEREH Rfevenls B piepfiser W For BEink Supplicd
t he amount of,the surplu r corresponding to the ..
to il PRt it uliee T Gty B willef RoreR B e Sacber 1 is
nmenber. 1 of the Il -syrface-greenery systemA
determingddiviige Lagph%fvgwaﬁﬁﬁt XFietarsrebit Sla do it &iffe from root rot
stored surplus water Wcan continuously be supplied to
or disgasegr een plant unit 2 having the | ower end 2a
inserted therethrough. Al so, adjusting appropriately

[004%e height of the wall 1 e prevents the surplus water
Wfrom being supplied to the green plant unit 2,

Si nceltdrhaiv@lia tel Hopk @Ectionesevut ey 1ight eght igheentitartt @A QiHooked on

menber 1 is
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.



determ ned by the height of the wall 1 e. Therefore,

the plants do not suffer fromroot rot or disease.

[0049] Alternatively, the hook section 6e of the

i ght-wei ght green plant unit 2 hooked on the support

menber 4 of the conduit nmentd@r 1 can be renoved easily

simlarly to the installation thereof in order to
[008Hange design for providing greenery on the wall

surface Ti of the structural object T in the

wal |Thatisf acihe Qratienefhye-gieshamsystat dododording © théPresent

present enbodi nent. Such desi gn change can be

emBoANHNE! fbs@ABAIlYalPYurfaBe Bf haREHINGrfBETYOERR stidb@Ml object T can
units 2 by hooKing the hook section 6e on the support

K . . .

be dIRER by Plock BBORALY ko REHRER pfp TRARE iogkViction 6e o
re ing the reen nt upits 2 or, repl.acin | ant s

be Hopy b hersiProrb maber S inslafid eed ish it e Hicpupport
case, repainting the wall surface T1 of the structural

mergpers Ararerprovided 59 e cegduit mempebn Himunianemysly, gregagry hgving line
plants dest.rcc)ﬁ/ed can be carried out by attaching or

desigatcan b prpviddd ongthe svathsudfacet hebyyinstabling graen plant w2 o gvery
[0050] That is, in the wall-surface-greenery systemA

twoaeetivatl stagestas illingrapddscfiot examfledilGedit , Akubgreedry & 4 letter-shape
all surface of the wall surface Tl of the structural

can®RjpR6iddd BPihstalltheGRY 8fcefl plivit fikles VEEBOstRitén, BitickardpRSFIG. 9.
illTustrated in FIG 7 since the hook section 6e can be

ThAOBHKE theQlall- Y& FRURAE y%%@ﬁﬁ{ A%cdddinB ¥ fle!priddfir GhESfiment
p?fgnt tni t gﬁ an%&)ge‘lrnnr e the suE)porIt : menbers 4 are oo can
rovi;ded. t q. t he dui t. npnb .. Siqul t aneousl| . .
ot Bt ERS dhdercA m FA EN Ble dRoigE Bihsb LreSpeH fpinsatlation
Il surface Ti by installi gree lant_unit 2 an
and%%““’fl g(;,gp?rp/éﬁ]ce 3*&%%‘8%“ glg*“‘i w&a%@a@s flisprsedigf arbitrary
exanple, FIG 8. Also, greenery in a |letter-shape can
posgiong o fheiandpif memhen|l epsly. t he green plant units 2 as
illustrated in, for exanple, FIG 9. Therefore, the
[009#) | - surface-greenery system A according to the
present enbodi nent can
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



obtain high design freedomthat permts flexible
desi gn change with respect to installation and
di sposition of greenery since the green plant units 2
can be disposed at arbitrary positions on the conduit
menber 1 easily. [0051] Therafore, the
wal | - surface-greenery system A according to the
conguie srentber & whopioviletarkiraty efectnh afithepgsitios fer ihstalling the green
capability and design freedomw th respect to
plarifu@its dThig rﬂ[&%ﬂﬁ{cysiﬁlpl'ygﬁohh% HigReesiph fakdommi t 2 can be
easily attached to or tached from the arbitrary
[ooppsi tions on the conduit nmember 1 installed on the
wal | surface TI of the structural object T, and since

grgg‘élrgtgl'a a0 N c'i)H{ggst? gosh%? tréonral hxregfn%gtsgsgose erehgpf: ylants
Al so i nt engnce can b rr| ut easil
groytq&mn%tf R Sover e wal sihdaa . pEAR Sed fey hseviding ereenery on

ystem A itself haV|ng been provided with greenery.
the p@ﬁegqu Ebin the preseridnventign dees rodpavs toj heylimtedo birgylants, and
to the green plant units 2 due to sinple operation of
thuhseddcitivigy ohplahtsolsed for pravidife gosenetyeas bp pohanced sinee the green
this state of 23 conduit nenber 1 can provide
plairipitty @ihybeskidpesdd sstwedn 4 pair pPedrticadly ddfininp ebaddii Memb&e 1 by
green plant units 2This reliably and sinply provides

dispysly tHe 8Lt hQRBEM v R3] mﬁ%’iﬁ&%‘ié’@ﬁrlﬂant 'uﬁlt§ 90kd BSHisposed in

to conventional greening System where bine plants

ve a?\ﬁfgé]ﬂo% e{l‘ﬁug&ﬁ)lﬁg glé)?xg\ﬂ% whil Surf@e! TlScH{t éa&?uca}.ral object T.

s used provi greenery on
[Ooggrface Tl in the present invention does not have to
limted to bine plants, and thus selectivity of
plants used for providing greenery can be enhanced,
si ncelspHeeiq frams menbsit g iR comyeRHOp vl PERee eErEniRgsystems
a pair of vertically adjoining conduit nenbers 1 by
are §pERASSISATY torhe p@@\ndm?/ thuseerse for prardding gadengry canvalbsurtages can be
green plant units 2 can be disposed in
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 Sa 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.



vertical and horizontal directions along the wal
surface Ti of the structural object T. [0054] Al so,
rigid frane nmenbers used in conventiona
wal | - surface-greening systens are not necessary to be
provi ded, thus, cost for pr@diding greenery on wal
surfaces can be reduced, since the soil plate 5 can
[0034d hol d reliably by the frame menber 6, and since the
configuration is sinple in this manner where the green
pl amtheydésenPinventioarishet Ihyited tolths seviduslyexplaiied erbodifient
6 made of stainless steel cord and a |ight weight soi

assdRiadEwith thd QQP_hrfiddl JrbglePPERtent RE rI‘hE ?ﬁ%&ﬁtQHvetnﬁBﬁ can be

provi ded between the soil” plate 5 of the green plant

mod‘fﬁé& gé% g@ﬁiatélg ‘E}Hﬁ‘% stco at ef"%oe% ngt !1 e‘f‘@hl%e ts;glrigﬁgereof.

to t e soll rom s upper
th t.h t
Alﬂw&&ﬁ?‘é fqpduikmiembey A&XP@ |1{5§1nev9§?~<§f1 S hotimangs Fséaawl eg.,a
the soil plate 5 and. .thus dralned fromthe Iomer end

C-tszps chelarrﬁ e shapsitheseotiyy thareseah mypRtiordass nothavee bedimited
rovided to the conduit nenber 1 allows the
Specs,ﬁcqj lomg ey it wysumes e dubstantial repétsed slipai nBoreexhompld, aon
and water absorption function inparted by providing
arch-$teped ochus-bectieninedy Bk wwadh accor di ngly prevent
suf focation of plants and reduce frequency of
[0037]ri gation. 24 [0056] The present invention is not
limted to the previously expl ai ned enbodi nent

assqf L, adidn V‘fhE greteﬁ 1R bihit 8 %Eécﬁ&ﬁl& gé é%ntsélrﬁﬂc?cmtnﬁu can be

The present ent on can be appr opr

h d d h
detat“h%b“égPﬁpOe&?%ﬁﬁﬁegﬁ%%h& HERost bynrﬁﬁgﬁwgfﬁgﬁépréﬁeﬁsif bt tormed
h d h
by GoBeANEE 1he Hies GG 8 PERGF, lx%m%fd%m?rﬁ 15 50 €.t ramAaHERB 6 of the

does not have to be limted specifically as |long as

greqn; plarfqupitel; by pseiiding g sUppee cresehed 43nlpding Ferewe peaigsiting from
an arch-shaped cross-section may be used.

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 6e according to the present embodiment is hooked on the support
member 4. Simultaneously, the hook section 10 can be hooked on an arbitrary position
of the second side wall section 1¢ 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



C [0057] In addition, the green plant unit 2 according
to the present enbodi nent can be detachably supported
by the conduit menber 1 by providing the hook section
6e formed by connecting the tips of the a pair of
vertical nmenbers 6d to the f25anme nenber 6 of the
green plant unit 2; by providing the support nenber 4
secomtsidelivaly seatroavis positiprest thergbétwean thenwok seasivas 4 DdeImthid case,
section 1 ¢ of the conduit nenber 1; and by hooking
the gregdn @hagaghing chhée invedled seeé stablydrciue thy ookupgtiuns 10 can be
menber 4. Alternatively, the green plant unit 2 nmay be
fixcIUB R Eddul ndnkter 6 QRkEMELY. Menber 1 by form ng the hook
section 10 in an unciformed form and by hooking the
[OO?QPK section 10 on the upper end 1 g of the second
side wall section 1 ¢c. In this case, the green plant
unit, 2 can be install. nore conveni ently than.in a
s RirERiRe e op R g Ao BRI B Sher P RiiRaCof he
resent cenpodi ment i s _hooked on the support nenber 4.
pre%nﬁm%%bla &xplainegd gs Efﬂwsé’@&ft jedgrenqs te Eﬁg-bl@, FHoReldAprand FIG.
an arbitrary position of the second side wall section
13B. cThsfsoiltpdate eenpuding tethsdirstiemehodimefit igsuppoitedby akoyduit member
Therefore design freedom can be enhanced further.
fixdd0 a8y alsface bfia dditdihg.onln cdatradt) aisiir plate dctording@thelddcond
and 11, fixture nenbers 11 nay be installed onto the

embsRinest 15 9@iposes by amet Ainé hMBeREiRAUL %I WA] §uPfat@BFNbEding.
and press the 25 second side wall section 1 c

FIP 93 iid z;rp(?ﬁﬁ)ok Rey pf—ﬁg%%?stteﬁleacg&gglﬁstg Gl OS eo&ﬁxﬂeﬁtmf The

case, e gree t“unit e Insta nore

L e e

Ig stem f.or buil dings according to the second
13 ¥RV of the present invention is explained as
follows with reference to FIG 12, FIGS. 13A, and FI G
[0068B. The soil plate according to the first enbodi nent
IS supported by a conduit nenber
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.



fixed to a wall surface of a building. In contrast, a
soil plate according to the second enbodinent is
supported by a net frame nenbers fixed to a wall
surface of a building. FIG 12 is an outl ook of a
greeni ng system accordi ng t@6a second enbodi nent of
the present invention. FIG 13A illustrates a

[00&k]r ucture of a front surface of a soil plate. FIG 13B
is a side view. [0060] As illustrated in FIG 12, the

gr e€lhengt si¢aibent AilmceaedinBIG 02 iSen& ool byckianhis mavleak
is installed on a installation surface 12 such as a

merBdr! m&iérdcf%%gh%ve%h b&l&@tﬁyl’eﬁ@gr nfibn ?na}?él‘iah Hid Brid Thg'l addmon

greeni ng system illustrated in G 12 i'nclu
ol B L RN P AL

egv@%ﬂgr‘#}g BB ey, of SRR AR Bt rylifs "ewegxﬁi‘%&?neans of

at arbltrarﬁ position; a soil plate 5 made of
an %@h@h@tcﬁa#éhw& b aotedghatitee size afthe petmembar 3@%gm@ﬁm FIG. 12

therein; and a plant 16 planted on the soil plate 5.
is arbitrampidie. thenetangshbar dBinay tf divisied ingb a¢esalSectiomsar r anged
in vertical and horizontal directions at arbitrary
[00621t erval s in the second enbodi nent. Desirable plants
16 planted in this soil plate 5 are ground-coveri ng

pl antie s@h%‘ldt@%s WRRHItel MEFIG1DGsEPS BateSISOMMA is ‘afscms&ﬁn for
pl ants, etc. [00611 The net nenber 13 illustrated

f t

exaltI Yigahése ‘%‘%ﬂ%e.dgpé?éﬁﬁ%v@’éﬁﬁlf‘e%‘éﬁ?;’P@héﬁ‘“gﬁ"*‘#‘?a UZAED

into ddi ti d bl
madd ¥y mBling e BisRHSteklif® it o R ieh P SEaD RieC T sl o pedils

t f b f t
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an anchor, etc. It should be noted that the size of

t he Yirge th@ﬁ@éplagpgﬁ salidifiad intthig magnen hgs optained 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, etc. 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



K N

is arbitrary, i.e., the net nenber 13 may be divi ded
into several sections. [0062] The soil plate 5 as
illustrated in FIG 12 uses a material that is
di sclosed in, for exanple, Japanese Unexam ned Patent
Application, First Publicati2gn No. 2002-119130 made
by m xing heat fusion textile into a inorganic foam
platednb dihe Staoke memperald, disposedhe paratlelewith thg ftdme smifacebbef the soil
and solidifying the mxture. Since the soil plate 5
platedl, tetisbihtlly forinky Sexterntigg sdation O aiteelingto the outside relative to
t hree-di nensional net-Ilike reinforcenent structure
foufgm&rdﬁﬁle Q1 pdhkesi on between heat fusion textiles and
adhesi on between textile and the inorganic foam
[00 nber the soil plate 5 does not have to be
s rrounded by a specific frane merrber or a bag to

ntain its.s er ef
by s Wstrsfd BLERE 1200 5, S0 8B, i ek i fetiodi e ot idrame
ht, per unit vol une of the inorganic foam member of
memh%rg]éolﬁ poipedyiocthe net mgmber; I3eby; Iﬁa%r@&% FREaZe A Reeuch pga cord
0.5 kg/liter or less, the light-weight soil plate 5
meinber arppixspre mersbernetrshownan thedrawingsland., a clip that is easily
wat er - drai nage. The soil plate 5 nade by such nmateri al
detached o thie @réenirgy sywieat A ihid mamiear eAbaxdihgkegresierpean be
having a constant thickness as illustrated in FIG 12,

proﬁd@i b Qispasiflg HeGoillote 5 td 2GR mAtbet t3istrated in FIGS.
138

A and the connecti on nenber 14 enbedded in the

S o' | cﬂettfchgblg 23il g&té)y?ﬂcﬁlﬂgteg f@ﬁ(}daf%ﬂﬂg Iﬂxs%{llg@ts&g P% 2 from

t hat of substanti al square o e Sol
. menber 14, disposed in parallel with the
theflf’torﬁ?mgffrga{ge 5b of the soil plate 5, consequently

fg]rrrs a extendi ng section 14a extending to the outside
[00p2} ative to four sides of the soil plate 5. [0064] As
illustrated in FIG 12, 13A, and 13B, the extending
sect Thsrereening systema farbaijdings 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 14 is joined to the net nmenber 13 by neans of
engagi ng nenber such as a cord nenber or a fixture
menber (not shown in the drawings), e.g., a clip that

is easily detached in the greening systemA in this
manner. Accordingly, greener2g can be ( provided by

di sposing the soil plate 5 to the net nenber 13. The

Acaediaglyathe stractinte qflthd greénihgsysdtér atces be eimpliied dfitotaHgght weight

installed soil plate 5 from the net nmenber 13. [0065]

config@rafibR ahéreBy SacHlitetind iaktalatidndi ngs according to the
previously explai ned second emnbodi nent can change

di Sp§iHe hﬁ eDihe %‘E&&ﬂrfgas%tleﬁﬁ .&ﬁﬁ'ﬂ f ek E?eeﬁ%'ﬁt R At nfga.rpf area of

the sol | ate ayout nge 0 e"net ne

Late 5 h 16 of
o AL AR B2,
temgg'i%%‘gg rrﬁe %%IJP% Fé IPFWE%‘I’@R? gt?fgg feggttagtlrﬁgm he@%- % phenomena.

color, the soil plate 5 can be renoved fromthe net

[0 ﬁ@hber 13 for maintenance. Therefore, design freedom
associated w th outl ook of buildings can be enhanced.
Al soA thittbethbaflimemeifdghe pressntt inyeatien 5 explathed mexttmsed on FIGS.
greening systemfor buildings according to the

140t @uisd V5. eXpdtaitiue dlearatBatendedliivaet +€ et 6f b ptdwously
the structure of the 1light weight net nenber 13;

expldited se@@ﬁcﬁéﬂl@édlﬁl@ﬁ@wﬁl‘%’é REh EPHE Soime FeTeRAN dsy'nﬁf{bls aﬁi{i‘é@undant

installation work for the net nenber 13 an e SO

ex Aﬁa{l ré negl%g{‘ ﬁ'ﬁl §é &Bi ed 1 g chI Jﬁflé%ol wlfélemﬁdcffl%gﬁtgn B’x%tead

|ns |on capa
enhanc:;:i1 t.he use of solidified soul ellntnates
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Accor di n% the structure of the greening system a
FIGS, 4hdo dhpillnstratee saik platg usedyima gtetrgﬁg SYSEEh ACGEHIBgE fothe third

t her eby faC|I|tat|ng installation. Furthernore, the
embppdimanigf they Bresent Mnvention.prigi #e4 iy Genfevigwi nFKR 14B is a plan view.

arbitrary area of the installation surface 12 of a
FIGhu4Cds agidbyiet. s 6 hyshmwslaarehgdding aembbt aded 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 17c 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



tenperature-reduction effect, thereby contributing to
restrict urban heat-island phenonena. [0066] A third
enbodi ment of the present invention is explai ned next
based on FIGS. 14A to 14C and 15. Note that el enents
that are equivalent to that2ef the previously
expl ai ned second enbodi nent will be assigned the sane
memlsr Sr(sexckEl Gs ¥ fhis Ipsovadid onedhubtteside suzfapésatiat, il Bdysant lnartkoipper
will be omtted in each of the foll ow ng enbodi nents.
surfhétsIRad The engapoiemembel § E@meoss thd R hRnfREOTId 71 (see FIGS.
enbodi nent are explained. FIGS. 14A to 14C il ustrate

, |
R T L e

4
v e Bk R e o O B Blnd e s shve
t I |1 d FI G, 14 14C. The
Theteﬂg%g%ﬁ%bapﬁé%ﬂaaé cnehied PoRefams TorEbrakl Tdi ates o
a greenin stema_ _that uses a franme nenber 17
( corie e Shstraiod &t FIGr B 146, boak-shanedianshas seerafer 9 is

using the connection nenber 14 (see FIG 12) as
proyided/om theluppenxguidaif tedback stitfaceskEibarfdhe frafne diemebet 17.] 0DB§oil
As illustrated in FIGS. 14A to 14C, a frame nenber 17

plate § can $ulfixtd s tha heterhb&d 3 tiedonhedtihgf thé Achae fHe@ibet D &d the net
surrounds the soil plate 5. A front surface 17a, a

meRGH 3 (848 flece2)l7b, and a bottom surface 17c of the
soil plate 5 are formed by knitting a cord materi al

If ng? gﬁ&lﬂP d ?l_llt%gr'a gﬁ ?L@S 514 topl|4%C ?q%r%%&%ﬁlrﬂ)ﬁ%[}ﬁ%wded to the

sur sur
nbe . S|IIu rated in FIG 14A, an

uppgt SR 391 PR en SERE S PR Boui ded on

doubl e side surfaces 17d, 17d, and on_ the upper

sur FATRICYigrsly erplaiged sinchhaisibrlated hayingehe &amganambeid 7

menbers 71, 71 (see FIGS. 14B and 14C) of the frame
unifjeshibevearonnd can bedispased tq the peGnember ke efagasinilar tethioss of the

8 is
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



a thin plate having the engagi ng sections 8a, 8a both

of which are forned in a curled shape. The engagi ng

sections 8a, 8a are engaged to the frame nenbers 71,

71. Also, as illustrated in FIGS. 14B and 14C, a

hook- shaped anchor nenber 930s provided on the upper

end of the back surface 17b of the frame nenber 17.
condlnsiooinly sojlican be Bseadlaas 1oreg 45 xedidifeedtdoadition ofiesibmsrlighBinweight

connecting the anchor nenber 9 to the net nenber 13
and($8& riebéssdrd)to bk voateltli tion, as illustrated in FIGS. 14A

to 14C, a irrigation tube 3 provided to the upper end

of WNQ, &Ridet Rleaiber P3 fifthe §e&ah>éna\@{1€crermsbdm@m§ Hak 1904 &t Snay be,
5. As previously explalned since the soil plate

unlfled t her ear ound can be

jbr%?éggsedngni{ net nenber effects simlar to

t hos of t. SEeco can be .obtai ned.in

thi bl e AR e 65 ”?wﬁ*ﬁg's ARSI R 1éaﬁ<zﬂr<%ng to

n1ted to the previously explained second and th

the é"r?BB@I erbpdigent Besc shapel expangingeomy thegivaiplery s ﬂlaqﬁopl plate 5, the

according to the present invention. The present
extandingretioon thamieberfiaingd ¢alatdpait o paitaf deynetinehibar t heo as to be

scope that does not deviate fromthe spirit thereof.
fixedao tlexarpletbet 3. oBdd dxamply, tHehexteddirg settddrel 4a iy éxpand only

second and third enbodi nents that has ben a

upweddl§ trdtivedo thEISGI flafeSs. ot necessarily limted into

this shape. For exanple, it may be a rectangle,
pol YRR thé Eh e OF fife! a?lchc;l;g‘ﬁerﬁgér é) R hdt ﬁnﬁe@‘&cﬂ&gmaég asbshown
t he preV|ous y exp al ne i'ment's has been

R 5 SRR I e e

m Xt ur The material is not |limted to
net m&b@aféhy meppRs afpan gARING INGRLEr SUSP SR qor%awmbér used as

Ion as a solidified condition of soil is light in
hermere; the goil platc28ecqrding to the seewad egbodiment 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, i.e., the green plant unit can be easily removed for re-painting the wall surface



Al so, the net nenber 13 in the second and third
enbodi nents that is a net may be, for exanple, a
light-weight nmetal net. Also, while the extending
section 14a of the connection nenber 14 according to
t he second enbodi nent has a3shape expanding fromthe
peri phery of the soil plate 5 the extending section
of theddruntayallwbjdcar nBdthieomarte, $ineesthe gregamplano finit ban beinstatiadalong the
13 so as to be fixed to the net nmenber 13. For
walleefapé 6f tht ReuQuiab Bbletgfre@ivim 6fseletavitRwitBxBpeet toplants can be
upwardly relative to the soil plate 5. Al so, the shape
enhcelihe anchor nenber 9 is not limted to a hook-shape
as shown in the third enbodi nent. For exanple, the
fra nber. 1 be.connected.tq.the et _nmenber 13
by rushebartink (o MR RenRin) 2 shflabefor B8 b Rl iiston.
. Furthernore, the sojl plate 5 according to the second .
dispapifigR PHEIGSOHRAIR Ean b Jnastbyfresly aﬁanfg.%,%? Pesition ghthg soil
simlarly to the third enbodi nent. Industrial, _
plata\ppan exdending ange oDhe supparhmembengs|a guidg dftes sheginstatating of the
system of the present invention, a plurality of
soil patel ui Alsopaduel pletaShofauppemtisndarnid kavingheodrtain cddncdnddel rgplaced
has a substantial recessed cross-section; the conduit
by aetHRe soiEylaRIST 4 deraiddiffe@ankiall add hedhs akeddld different color.
supported on a wall surface of a structural object;

Thebdfo®, 5P ROQMH asiBTREN il Rit1dbIS BORERAs c8n be enhanced.
predeterm ned interval. Accordingly, a green plant

uni t ' L Lyt
o ISP 0P 0 AR RS g PR e I
el P s 2SR e K e
detachabl e green plant unit can separately be
net pgmveniiile Sqihplots nde simplifissh staliprier Hms can baphastened; thus,
_ conducted, i.e., the green plant unit can be easily
instaliationedpahalityrcen paienbanged.t he wal | surface 31 of the
structural object. Furthernore, since the green plant
unit can be installed along the



wal | surface of the structural object, freedom of
selectivity with respect to plants can be enhanced.
Al so, according to the greening systemfor buil dings
of the present invention, disposition of the soi
pl ate can be changed by freeéRy changing the position
of the soil plate in an extendi ng range of the
Clagupport nmenber 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 5 of a certain different kind and

1. haviggag- sﬁ%&@gﬁeﬁhégﬁ]&ﬂ%ﬁﬁbﬂm fg%; g)tfb"aestr&ﬁﬁj%l%ject by

freedom associ ated Wi out I'ook o ngs can

dlsp%g L r%‘}géijl plﬂt‘iﬁht& Qg)ﬁ% a%{u %Q?fag‘? br 42 'chrua'IJ.t%i ?lﬁ]%gtn ea%ch green plant

fate the ructur
reduced

) . Jmat er st.c .
il pron iR S S |a3‘? A oh et Fmethgnbsrs thaypigdpe sl
and the soi] plate can. be S|an|f|ed installation
plate; Wherginrthe plusalisy o€ srndluitimgrabers pachihavingra sihstantinl sedepseql shape
can be enhanced. C 32 dains: 1. A
in opessisectionfextandg iree substantigidtosizoiita} dipection avhilg agropemieg yedtion
a structural object by disposing green plant units
therebPis@lirected upwaid, ftea@ndiit embsisrdie Hispeded 9 h @6tticaledifdition with a
green plant wunit being provided with a soil plate and

pre@et&hﬁﬁéﬂ intefvA fontd tﬁ@ﬁvaﬂ%ﬂﬁﬁééoﬂtﬁ@&trﬁl@ﬁﬁl $t)6ctSQich frame member is
plate, wherein the plurality of conduit menbers each

supE@t¥é the %HH&JI@I%SIIDGLT c{e@fcﬁaﬁ? Idaélglw greah Plaﬁ 9ﬁ§1saﬁﬁéﬂe%rbetween

xte_nS| tanti a

openi n ection thereof di rected upward, the
ap*’ég%dYﬁrg"%ﬁé{ﬁﬁ‘é%m%F%“ ns’ﬁ%’?é%f in a vertical direction

wth a predetermned interval onto the wall surface
of the structural object, each frane nmenber is
supported by the conduit nenber detachably, and the

2. gr eehhepralheurfasetgreeningsysigh acgotskingiocdlaing | phereigfa irrigation
vertically adjoining conduit nenbers. 2. The

membél fos supphoeg yatee o thg ssif plataisaproddet] bagween Bk adibplhte and the
wherein a irrigation

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



menber for supplying water to the soil plate is

provi ded between the soil plate and the conduit

menber di sposed above the soil plate in the installed

condition of the green plant wunit. C 3. The

wal | - surface-greeni ng systesBaccording to Claim1l or

2, wherein a |lower end of the green plant unit is
basketdike ffiathel me¢mbertaad suprhuting thersbdplaté.sposed t her ebeneat h

via the opening section in the installed condition of

the green plant unit. 4. The wall-surface-greening

system according to one of Clains 1 to 3, wherein the

5. frammeRRIIRGHfRE-QYdeHRE s\_Q’StEHl a’%c&ldﬂ{ﬂ'o'otn)f o?tlé{ﬁﬁ tl'tS 3! wherein the
menbers extending vertically anda plurality of

soil llrje%ng fsaf{onﬂa'%eﬁlfxc}ﬁg ta?l%%t QQOB’? Iﬁﬁcfﬁ% %tg T(tthsqo,? L 3{%’ cen
el B AR LR, 2

soi | plate. 5. The wal |l -surface- greenlng system
according to one of Clains 1 to 4, wherein the soil
plate is formed by m xing at | east a foam nenber into

6. heatTheueillosurfaggigrdening systam-accerdingtg onkof filaimarlgp Sawtlerein the
further solidifying the mxture. 6. The

condait menibef Bpeovjdetwithg sapsdrenembenthdt pigjecs tofieréutside from an
Caims 1 to 5 wherein the conduit nenber is provided

outMstifface, SRR plARTRSNs bRAIdAVALIES h§ol$ RcliBefRREd By Peojecting at
froman outer surface, the green plant unit is

leas@ﬁ gg.r;t dethedne ?1 Hﬁ@lkl#psv%al'ngl 1% fBezgl vﬁ?pgf @q:théf' | Veﬁlttate and

a part o ranme ne

of t S Ian
the Bkt BREL Wil shbetia Sihe et e hydPoFeifCRRoiE Eion on
th hook sect on on the support nenber. 7. The
€ RRPCILIFR AT e- gr eeni ng system according to one of
Clains 1 to 5 wherein the green plant unit is
provided with an unciformed hook section forned by
projecting at least a part of the frame nenber
7. upwalhewall-sirfacegecenmganysteppecoming tofont lo€ Ciomss 1{b &t wherein the
and 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



green plant.unit is supported by the conduit nenber by
hooki ng the uncifornmed hook section on the upper end
that forns an opening section of the conduit mnenber.
8. A greening system for buildings, conprising: a net
menber laid to cover an inst#allation surface
including a wall surface or a tilted roof of the
materigl [inklnding adoam mepilier ps amain imgthdidnt.om a | i ght wei ght
mat erial and carrying a plant, wherein a connection
menber unified to the soil plate is detachably
connected to an arbitrary position on the net nenber.

10.9. T %%e%ﬁ{E Mteﬁﬁ’ﬁc@f&x@@@lﬁin’ﬂg ot 9, whék Be cHREESD member

t he soi plate is made by a 34 materi al including a
. [
is erimgégc{ﬁeem ) e ¢ gspleﬁe %n eQ&Bumg%Q(glon\Ag foryéﬁ b?' Q?e'ﬁhﬂl% at least a

nectlo t he s [.at d
par G} M nai o B Eberaii® o £ Pt | Bﬂthsﬁ?lén st Frngfie,
a@é of the connection nenber out of a periphery of
extenged Byt 1o the Betememberyy fixing the extended part to the
net menber. 11. The greening systemaccording to C aim
8 or 9, wherein the connection nmenber is provided
with a frame nenber that surrounds a periphery of the
11. soi IThelga¢emirpeysem acenghgd togClanB e 91 Whtrehi thacherctiblemember
frame nenber to the net nenber.

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.



