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| NFI LTRATI NG STRUCTURE FI ELD OF THE | NVENTI ON The pr esdhP01023ENE 6N
relates to a rain-water storing pernmeation structure, and a water storing
bl ock and a water-storing block connecting nmenber that are used for such a
structure, and nore specifically concerns a rain-water storing perneation
structure which can be applied to facilities, such as architectures |ike
bui | di ngs, roads, water channelPEQEFISARHANol ay grounds, factory sites
and donestic sites, as well as water storing blocks used for such a

st ruct ur e VAAEER STERBIG BHOGHRANDf GONNECIIN G MEMBER BOR (WATER bl ocks
to each other. BACKGROUND OF THE | NVENTI ON Conventional ly, nost of rain

wat er per SEABENGHBLEWK AND RAINWABEBUSTHORING / INFILTRATING hel d in
the soil as a whole in various states, and exerted the follow ng

functi onsSTRUCHIWBE as a water supply source required for growth of trees
and other plants, adjusted the tenperature of the earth surface through
evaporation fromthe surface of the soil when it was hot, and al so

adj usted the anount of water of rivers. However, in recent years,
bui | di ngsFIBL2OF JIIE INVENTIENe increased due to rapid | and

devel opnents and pavenents of roads, 1 .1 APR 2004 F- PO 023KN( SG
The present invention relates to a rain-water storing permeation
structure, and a water storing block and a water-storing block
connecting member that are used for such a structure, and more
specifically concerns a rain-water storing permeation structure which
can be applied to facilities, such as architectures like buildings, roads,
water channels, parks and play grounds, factory sites and domestic sites,

as well as water storing blocks used for such a structure and a

connecting member for connecting the water-storing blocks to each

other.

BACKGROUND OF THE INVENTION

Conventionally, most of rain water permeated the soil, or formed
ground water. Rain fall was held in the soil as a whole in various states,
and exerted the following functions: It served as a water supply source
required for growth of trees and other plants, adjusted the temperature
of the earth surface through evaporation from the surface of the soil. |
when it was hot, and also adjusted the amount of water of rivers.

However, in recent years, buildings, paved roads, etc., have

increased due to rapid land developments and pavements of roads,



resulting in less land where the soil is directly expos o] face in
roads, play grounds and factory sites. For this reason,ﬁa‘a %%M%
allowed to flow sewage systens and rivers through drai nadf&0EMREKNES)

wi t hout penetrating the soil, thereby causing the follow ng problens: (1)
Reduction and exhaustion in ground water, and the subsequent |and

subsi dence. (2) Qccurrence of a heat island phenonenon due to inability of
heat renoval fromthe earth surface because of |ess water evaporation and
t he subsetefHtingigslassdandiyebers thensel iy dixectlyaetprsed(t®) theosweface ani on of
rain water into sewage systens and rivers at the tinme of a heavy rain, and
t he subseterds, May grounde apid fietoryesisesi Fbodohis reasensesii wmatef iswor ks f or
river control systens, and for expansion of sewage systens, etc. in an
attenpt t allpweddiot flowctevdigeasysdems amd oivees thoogghdraihagechaobelys, a
met hod has been proposed in which: the ground is excavated to forma hol e,
a rai n- wawdthattopénefrapisgniet saih thiereby caesing the falldveithg perldems: and par ks,
roads, etc. are fornmed thereon, or buildings are. built thereon. As
descri bed bel ow{1)iBedugipes aod exdavstioamimgvated water agd gpheneat i on
structure have been known: (a) A structure based upon a concrete unit
engi neer i sgbsantend laNdkkdisid@wmest r ucti on, published on March 13, 1998) in
whi ch a tank nade of reinforced concrete is constructed as water-shiel ding
mat eri al | ayer s{2) Qenhrrence of a ldadcdklarehphenbmemionhdhedo dnabilityadf a ratio
of approximately 80 % and al so has each side set as large as 1.2 mare
st acked ahdatvemwsal from the daatlk suafetedidcansa dfildss wpder ksapbsion| aced, a
soil layer is further 2 APR 200 F-POLO23KN( SG o
and the subsequent less heat absorption by vaporization. -

(3) Concentration of rain water into sewage systems and rivers at
the time of a heavy rain, and the subsequent occurrence of deluge and
flood, or necessity of works for river control systems, and ifor expansion
of sewage systems, etc. in an attempt to prevent such disasters.

In order to solve these problems, a method has been proposed in
which: the ground is excavated to form a hole, a rain-water storing
permeation structure is installed therein, and parks, roads, etc. are
f@rmed thereon, or buildings are built thereon. As described below, two
types of such a rain-water storing permeation structure have been
known:

(a) A structure based upon é concrete unit engineering method (Nikkei
Construction, published on March 13, 1998) in which a tank-made of
reinforced concrete is constructed as water-shielding materia.i layers,
and concrete blocks each of which has a void at a ratio of approximately
80 % and also has each side set as large as 1.2 m are stacked and housed

in this tank, and after a lid layer has been placed, a soil layer is further



formed thereon so as to forma park, etc. (b) Ac enterftq - bl ock
engi neering nethod (disclosed in a catal og of Hayashi aiaﬁpgzg A"i n

which: a tank is formed by using a water-proof sheet asF-ROIESENER) el di ng
material layer, and in this tank, water-storing |layers are forned by
stacki ng and housi ng cage-shaped holl ow bl ocks nade from pol ypropyl ene,
each of which has a trapezoidal pyram d shape neasuring 360 mm X 360 mmin
upper surface, 270 mMmm X 270 nmin bottom face, and 260 mmin height, with
a voi d at farmed itheraain apps duiforhed paflb, 8fc. and after a lid | ayer has been
formed thereon, a soil layer is further placed thereon. However, in the
case of t e Acentat-to-ventertndodieenphperiigratsthodi(diseléded] ieaghtalof t he
concrete blocks is very high, its base portion needs to be forned by a

hi gh- st r enfjHaymhé BudsanUK K asn vehivhoacadk izofocnatideby anihg al ong -
construction period is required. Consequently, the construction costs
beconme hi giatas-provhehest Ada evviei-shiplling anateriwl Jager,odnd liw théd tanlst ori ng

| ayers, a heavy machine is required in assenbling the heavy concrete

bl ocks. Waetterstioring lagemyarefirinied by stackingoandhgasinmyg kagershppeé i s
required, with the result that the land having a limted area cannot be

used to ahollext bhickefma@e ffomtgudypivpylene tdavh éhehich havwat trapetzoidalg
capability. In the case of the center-to-center* block engi neering nethod,
t he cage- phageddhblapevmbhookagafleoah POI3GO vy e neppefRurdace) @70hane a
sufficient conpression strength; therefore, as is also described in the

catal og, PP 2T®aks ®obBottoin fikes hadkdBD wirhindhadght hwith 4 Reidaterratiori ng
A'ayers exceeding 3 m This limts the rain water storing capability per 3

'F1, ' APRoR@ppeorisiatety 96 pnad.aftdy & didklayePMdsshemt fonhéd therddny « esi st ant
' sqil layer is further placed thereon.

However, in the case of the concrete unit engineering method,
since the weight of the concrete blocks is very high, its bé.se portion
needs to be formed by a high-strength material such as reinforced
concrete, and a long construction period is required. Consequently, the
construction costs become high as a whole.

Moreover, upon construction of the v%ater—storing layers, a heavy
machine is required in assembling the heavy concrete blocks. When
such. a heavy machine is u_sed, a large working space is required, with
the result that the land having a limited area cannot be used to an
extent of 100 %, thereby limiting the rain-water storing capability.

In the c¢ase of the center-to-center* block engineering method,
the cage-shaped hollow blocks made of polypropylene (PP) do’not have a
sufficient compression strength; therefore, as is also described in the

catalog, PP blocks can not be stacked with a depth of the water-storing

layers exceeding 3 m. This limits the rain water storing capability per

3



degradation due to mcroorgani sns, etc., in the soil. The objective of the
present invention is to provide a rain- water storing perneation structure
which is easily constructed wthout the need for a heavy Jmchi ne, E a
superior |oad- resistant property, and provides a suffici ¢t déﬁ}{nz ﬁa t he
subsequent great rain-water storing capacity, as well as water storing

bl ocks used therein and a connecting nenber for connecting these

wat er - st or PR HIwERen OFSCLOSUREVEF: THEE IsNYENTH G itiestLyivesaiis¢anpr ovi des a
rain-water storing permeation structure conprising: a water-shielding

| ayer pl ac889¥ailed-io8c A48 e SUECEPORIIH e e§Founir thewapdk- st orage | ayer
that is constituted by water-storage blocks which are nade of a hard resin
f oam nenber, ha¥ragPRrectAnerof sfic Preapat areeashfBciedEDPrevieringagn-
plurality of adjacent water-storage blocks respectively with a connecting
menber haviREET £TEFARS PHESAELLOR- StHrageEe Hhéeh bei f§epldcehamiicdedt he
water- shielding layer; and a lid |ayer. The water-storing block made of a
hard resi n"#&kH ePeehfAG BRETHAECTdpSe i s SURPHROE otARCEssi on
strength and a superior |oad resistant property, and is |ight weight and
easi |y nahefiRitante8raPerioly @St BroiflieforBff1§ig0 HERER & ttéiSpr ovi de a
deep construction of the water-storing |layers, and since no heavy 4 | APR

machi ne i sSYRERAYSEE, IF BT SSHESERhFE Y PTEGUERPI T Yao PR WG s R ater

storing blocks used therein and a comnecting member for connecting

these water-storing blocks.

DISCLOSURE OF THE INVENTION

This invention provides a rain-water storing permeation
structure comprising:

a water-shielding layer placed in a recessed section in the
ground:

a water-storage layer that is constituted by water-storage
blocks which are made of a hard resin foam member, having an inner
space, and are connected by sticking a plurality of adjacent
water-storage blocks respectively with a connecting member having
a claw, the water-storage layer being-placed inside the watex-
shielding layer; and

a lid layer.

The water-storing block made of a hard resin foam member
having an inner space has a high compression strength and a
superior load resistant property, and is light weight and easily
manufactured at low costs. Therefore, it is possible to provide a

deep construction of the water-storing layers, and since nc heavy



thus, it becones possible to provide a rain-water storing perneation
structure having a high rain-water storing capacity per construction area.
In particular, its superior |oad resistant property enables the u r
surface to be used as roads, and the coverage of such a éde%ﬁaﬁé@ﬁes it
possible to store and wutilize a |large anobunt of rain water, and
consequently to reduce danmage from heavy rain fall. The water-storing

| ayer is forghdiehy st hedwiatest. - $tok$ mpssibdekto trrfucgr sharvenkjed, spaeeked and
pl aced therein; thus, a nunber of small voids for storing rain water may
be formed.thte ijebeeomety@ostibbe dtoProNédpat eraist-vrray PoEkdg s set to not
nore than 70% and nore preferably, in the range of 40 to 65% The

per cent ageP$ERERtiRANS BO0B- WU ba¥ing reddehi salnvates FRPHLNGCAPacitHrial
capacity, and the percentage exceeding 70%tends to cause an insufficient
conpr essi oPPRATARFLANVREGR - A8sPReEtidH athe il daRPAPPKri eerd roinigkave. The
upper surface of the rain-water storing perneation structure of the
present i nREIRSISY 6aALIRS (el HRRer a%lrsfig,alcést?’ ore us§d a8f ngRads0884, tht ay
grounds, parks, gardens, etc. Therefore, wth respect to the surface

| ayer, |ayeteraggcRiaguddicmdte R IekefaiedPITAPISUEP R ® PEANS, tartan

tracks, soil, etc. are forned. The |evel of the upper surface of the lid
|l ayer is deterifien@dlByoe t3aRg PhtPCbHerasr ARDFATRETPER Pas & oFetiaees
peri pheral = conditions, etc., and in general, it is set to virtually the

same | evefamads FEoBeRsHRe A b7 1 ayer, with the surface |ayer being

I ncluded. 5 APR 20 4 . , ,
The" water-storing layer is formed by the water-storing

blocks that are arranged, stacked and placed therein; thus, a
number of small voids for storing rain water may be formed. The
percentage of vold of the water-storing block is set to not more
than 70%, and more preferably, in the range of 40 to 65%. The
percentage less than 40% causes a reduction in the rain-watexr
storing capacity, and the percentage exceeding 70% tends to cause
an insufficient compression strength with; respect to the load
applied from above.

The upper surface of the rain-water storing permeation
structure of the present invention can be utilized as sites for
buildings, roads, play grounds, parks, gardens, etc. Therefore,
with respect to the surface layer, layers, such as concrete bases,
paved road surfaces, lawns, tartan tracks, soil, etc. are formed.
The level of the upper surface of the lid layer is determined by
taking inte consideration the purpose of use, peripheral
conditions, etc., and in general, it is set to virtually the same
level as the peripheral soil layer, with the surface layer being

included.



The wat er-shielding | ayer, which has a function to prevent stored rain
water fromleaking and flow ng away, is preferably made froma materi al

having no water permeability. In general, a soil layer surgofin 1)Rﬂ§ﬁ]@
rai n-water storing permeation structure; however, not |imted thrs,

structures such as concrete walls and concrete fences may surround the

rai n-water storing perneation structure. The lid layer of the rain-water
storing perneat Fog waheycshieldiofg tlheepr eduinh hageat furetiionpEef rreusing
designed so as to include a water perneable material layer. The |lid |ayer

i deal | y haste¥rd frglinowrpry finest Loaking mngdy EAeVHiY @wayoi Ls fRxafieRbwWng into
the inner voids of the water- storing block housed inside the water-storing
| ayer; forwade oirsf 2 wakeyial Jpdingsnq Metsyr pedecabiyafyE ofn efeeetlver y
utilizing land; and prevention of stress from being concentrated on the
wat er - st oFPhl IAYSEK SEFERUIEN d8et 52 e Wadeer Skpying megmeat ign SYUrgehrre vad.
On the top of the water-storing bl ocks, concrete floor plates, tiles,

steel pl at BeveyRit.ural Sivredbat Bhis etgtruchpeed| Bcdd 2gscPrerets yald§er, and
a soil layer is placed thereon as the surface layer, if necessary, a road
may be for ABY eESsHPRERT "RYy ERTTIURY FEBSCRIER WREFTt RECTIRE PEYFERARERA ng
no water perneability 1is placed as descri bed above, a separate

wat er - col | BE¥#%d*aci l ity such as a water-collecting ditch needs to be

pl aced so as to__introduce rain water into the rain-water stor

: n
permeation st r GeEure l?ﬁﬁrdﬁﬁquﬁaFPbﬂ'Wﬁt%f\ﬁ&?é?g%éﬁ?ﬁﬂﬁﬂtéoﬂafEéh%ﬂurFo t he

lid layer pakes it possjble to dlrectuy i ntroduce r%in wat er qver the 6
of the present i1nvention 1s preferably designed so as to include a

water permeable material layer.

The 1lid layer ideally has the following functions:
prevention of soil from flowing into the inner voids of the water-
storing block housed inside the water-storing layer; formation of
a soil layer as the surface layer for effectively utilizing land;
and prevention of stress from being concentrated on the water-
storing block that tends to be adversely effected by a local load.
On the top of the water-storing blocks, concrete floor plates,
tilez, steel plates, natural stone plates, etc., are placed as the
lid layer, and a soil layer is placed thereon as the surface
layer, if necessary, a road wmay be formed as the surface layer.

In the case when the 1lid layer having no water permeability
is placed as described above, a separate water-collecting facility
such as a water-collecting ditch needs toc be placed so as to
introduce rain water into the rain-water storing permeation
structure.

The application of a water-permeable material to the 1lid

layer makes it possible to directly introduce rain water over the



APR 2004 rain-water storing perneation structure into the rain-water
storing perneation structure; thus, it is possible to greatly reduce

wat er-col lecting facilities to be attached to the rain- ter storlng
perneation structure especially when it covers a wde a@@

arrangenment, even in the event of a heavy rain, no soil forn1ng the SOi

| ayer on the rain-water storing perneation structure is carried by water
into a rai imtwatercetoniord pgriaetion wtandtivstinbghitbh Faimadedstrageous.
Moreover, when the road surface is heated; stored rain water is allowed to
evapor at e s¥ewingh Peheeapitwy Speratas e thug, iherePpscable np tdreativad
surface. Thus, it is possible to effectively reduce the heat island
phenonenonreducy sagpeferklificting praileitden| tovke aittpehatatd ehsoneidte fl oor
plates, a sheet or blocks forned by binding particle-shaped or fiber
rubber chi ¥Rt Ategiad kREease PReRbIUCtyrepesPscinl ls Whgn alt FIaY@&F, 2etc. on
the water-pernmeable |id |ayer as the surface layer. In the case of a soi

| ayer, it Vidennmeapr &R eflblf @reangepeRt a ovapein stiuCVere PhH aiic@NYar@Bar se
crushed stone | ayer, a ballast _layer and a surface soil |ayer stacked from
bel ow wi t h® O §REMLNG Hher sRaY| Myer fPnéhe gralirveited. S\ider, the

wat er-storing bl ocks of the structure of the present invention may feature
a_struct urBSMMaH CRas air @leed RaPAr il PHabRRF d7501 FoEREEEESEEM shape

with an inside vaid capabl e of storlnglmate is made of a hard resin foam
menber t hatotkfirtiad S@Wé&v AREhLoRoi [WRigha1%| A FESISAIBX MGTRE el | face
support section for rece|V|ng aéﬁressure | nposed on one face _of the
external wARF™ HAF AGRE P HESFgdRaleAdinR L Shap &2 and25Shi By dHarved to

evaporate through the water-permeable 1lid, thereby cooling the
road surface. Thus, it is possible to effectively reduce the heat
island phenomencn.

It is preferable to place soil, water-permeable concrete
floor plates, a sheet or blocks formed by binding particle-shaped
or fibexr rubber chips having a water-permeable property by using a
binder, etc. on the water-permeable 1id layer as the surface
layer. In the case of a soll layer, it is more preferable to form
a layer structure in which a coarse crushed stone layer, a ballast
layer and a surface soil layer stacked from below with the higher
layer having a finer grain size.

Moreover, the water-storing blocks of the structure of the
present invention may feature a structure which has an external
wall having a polygonal column shape with an inside veoid capable
of storing water, is made of a hard resin foam member that can be
buried in the soil, and also has an external wall face support
section for receiving a pressure imposed on one face of the

external wall having the polygonal column shape, and a diagonal



7 'C_711 APR MM support section connecting to the external wall face
support section, for dispersing the pressure inposed on the face. In the
above-nenti oned bl ock structure, even when it is burieg;aeﬁﬁgknﬁgﬂg SO0i
and subjected to a strong soil pressure inposed sideways ot easwT

wat er-storing block, the external wall face support section, which
receives the pressure inposed on one surface of the external wall having
t he pol ygomapradl gant stramenneshbnd ded ithet ewkernala weild ofiges esipyrdhce, and
upon receipt of a greater soil pressure, the diagonal support section 7a
r77 1 APR 290490, PERO 2EIGREIELng o Aiasgure imeossd ernklhe vi#de-f ace support
section effectively disperses and weakens the soil pressure; thus, the
side wall of th&npihsclebpEeonetionedsbiede GHiuskere o aliest ¥ReRok: dFd t he
resulting damage and destruction. Therefore, it is not necessary to take
it into cobstirst depBnin o-hyl &l aed piubiefbipdsta @ #$rPBInERE. PESHFEER on the
surface side in its cross-section and to assenble the blocks _along its
nor mal f acEWPass sifevdet Gite $hBoYRTH S Lo ing netedse thReeHer @ Ls 8t f ng
capacity. Mreover, since the block is nade of a hard resin foam nenber,
it is |ighfaghEURBOpE o EmIns WAL SRIFq9F1VRE Tl RNSGEHTeVETPRRTENCR one

mul ti-stage |ayered structure is provided. It is_also_possible to easily
construct ¥R ofnEReaFirFradntetbidiavdndchlas Lolymengl remn spRee.
advant ages of the hard polystyrene foam bl ocks are sufficientl

mai nt ai nedShH S iftlrSEc"E‘?ﬁ%rs'yﬁt)?EFB]P% 1515807 e Pihers™ E%‘bed‘@teo%faachi evi ng

a water-storing capability with a | arge capacity.
greatger sg?:l pregsure, the dia ona%psuppglrt gsection

Ta



In the water-storing blocks of the present invention,_the void of the

wat er-storing block is preferably constituted by a vg$d iﬁbﬁﬁgﬁ@& into a
plurality of sections, and it is preferable that the voi BP0303KN@MHded by
at | east the diagonal support sections. Wth this arrangenent, nore wall
sections surrounding the void are fornmed so that a strong resistance is
exerted against the soil pressure inposed fromabove, and so that the soi
pressure, inposed sideways, is effectively dispersed by the wall sections

surroundi sgnhbctingite thyrextemndadyhll fhbe sdbpgpnadctidippfiettiselyt dpersdd is
preferable to design the external wall of the water-storing block of the

present i andnvesked® tha¥eil Pressiitgthals, cloé vide watlpsf fley bRdk Mucoedednt eri ng
four corners of a virtually square colum in an up and 8 r 1 APR 2004 down

di recti onlesd sdeceptibl@to ditottas A thossWitind@atiage dedidegtruativm. cul ar
arc shape protruding outward. Wth this arrangenent, the sides except the

chanf er ed The®&firesittisen FRsidedesBafP B d8ke eaBttodidMRid&atidinto slantnides piaf
bl ocks are two-dinensionally placed in a stable manner, and since a void

i s formedwhald\@ens thensRE RekSdet bR therfiafhadside§invitk éross-sévticiaaad and the
amount of water storing is increased. Mreover, since the end portions of

each si det@agsé@bi@thé Blarkd SlohgUkbothtal FHeRhu; O heimes pukyidislitoit is
possi ble to avoid concentration of stress at the end portions of each

si de, andik&reagsthBiwYtdristolrRfy eASRityNe Merad¥dr bihcel the PRckakahadbori ng
bl ock of the present invention, it is preferabfe to formthe corners of
the inner ofalhfrdfediNFod Rl thelby, ifls Hbh€ dnd n@pfobleaR s raised in the
| strength even when a multi-stage layered structure is provided. Itis
also possible to easily construct Withouf increasing consfruction costs.
As a result, the advantages of the hard polystyrene foam blocks are
sufficiently maintained, and it becomes possible to provide blocks
capable of achieving a water-storing capability with a large capacity.
In the water-storing blocks of the present invention, the void of
the water-storing block is preferably constituted by a void separated into
a pluralify of sections, and it is preferable that the void is surrounded by
at least the diagonal support sections.
With this arrangement, more wall sections surrounding the void
‘are formed so that a strong resistance is exerted against the soil
pressure imposed from above, and so that the soil pressure, imposed
sideways, is effectively dispersed by the wall sections surrounding the
void surrounded by the diagonal support sections. )}
It is preferable to design the external wall of the water-storing

block of the present invention to have an octagonal column shape formed

by chamfering four corners of a virtually square column in an up and



Thi s arrangenent nakes it possible to disperse a stress on the corners at
whi ch concentration of stresses tends to occur, and conseguently tq ensure
a higher durability. The hard resin foam nenber of the \rlét'ﬂrAPtR)éﬂﬁﬁ bl ock
of the present invention is preferably nmade of styrene foam having an
expansion ratio of at |east not less than 20 tinmes. This arrangenent nmakes
it possible to achieve light weight and a reduction in the material costs,
and an eas§ovVardiggctdnn, pridédesachsohdhice gge shriHdnsePEnthe Hdsi havitep| y
formed in the ground, a nulti-stage |am nated |ayers are fornmed, thereby
maki ng i t2peEEiHeE BEC| HaReaPECtHEIRG L ¥RBEi ng capacity. Moreover, the
wat er -storing bl ock connecting nenbers of the perneation structure of
present inventi BAtHEPiFaGEranGIETL i e oFLAPSESXAPRE Fliy bpRisTetmde of
resin, for sticking the water-storing blocks respectively, are formed on

t he connecEPFRETRFBEr MAAF FDGAPLRAC £2W SHEFE TP rdtRTeR BYBRAT HEhBla%rs
thereof, and a housi ng space for another nenber is fornmed between the

adj acent cPESSTYIT EREDS TN BLRRET oI ¢ FERPTD T SUnd2 TR DS 2 RS, the
size of housing space for another nenber is set to a_size in which a

pr edet er mi hBdEHIHBePEEYEThe NSl SRERGT Y iHISePPECEIRIT Manhetd ¥ grede2s5f t he
circunferential direction_around the, axi,s. ,This ar a&gement may, provij de the

fol | owi ng PEACtIORECRRT ©% MAFGGhSFRTing [Lg) 1BGFS TePYELn SEhpe the
engi neerin n%eg%%g%ugde%graoc nd ,wat er - %t oridn ten%ihneeri gg rget hosg i n which
a pluralityoofF PS8t €725 ESFF nG HITERS “ar B FectBUTS 545 5t'8PForm a
civil eng'B§§%£J31ng outward, it is possible to avoid concentration of

stregs at the end portions of each side, and consequently to

increase the durability.

In thé water-storing block of the present invention, it is
preferable to form the corners of the inner walls of the void into
an circular arc shape.

This arrangement makes it possible to disperse a stress on
the corners at which concentration of stresses tends to occur, and
consequently to ensure a higher durability.

The hard resin foam member of the water-storing block of the
present invention is preferably made of styrene foam having an
expansion ratio of at least not less than 20 times.

This arrangement makes it possible to achieve light weight
and a reduction in the material costs, and an easy lamination
process is achieved so that even in a pit deeply formed in the
ground, a multi-stage laminated layers are formed, thereby making
it possible to increase the water-storing capacity.

Moreover, the water-storing block connecting members of the

permeation structure of present invention may have a plurality of



structure capable of drawing water, etc. stored inside the respective

wat er-storing bl ocks, even in the case when the respective water-storing
bl ocks are connected by the water-storing block connedﬁ}?q& , Since
the claws and the connecting nenber main body are made«y stn, they do
not cause rust, thereby making it possible to inprove the durability. [Db]
Mor eover, as descri bed above, the housing space for another nenber is

f or ned bet abxss .t medadphcarsting] dws $tidkiag the ceatfear-ehtring dilloggsi on of the
axis, and the size of the housing space for another nmenber is set to a

si ze i n whiespertivedet exrd rfedmeduem erhepfconhectinmaeaber i meiay bedyi Bn & manner
aligned in the circunferential direction around the axis. Therefore, when
a plural i 4ysedragdt spnsen Eneyndl bk autnébererf memde pshags ing\PRa2e OZor

F- POLO23KN(SG (hereinafter, "water-storing bl ock connecting nmenber” is
occasi onal fgothesf aepber t 5 fiorped batwaayntbet sfpIRRFELAYS gite th&ckaged, t he
respective connecting nenbers 2 can be packaged in an overl apped nmanner in
the fol | ot ¥feggancel Figiecétanprecunss the| axts atlege ntit a3.ze128ft o 16 (in
FIG 14, with respect to the connecting nenbers 2, a connecting nmenber on
t he upper nBesisigispParet e ErgGRer | AeEitrupsafet dowd Gieectt ofiticsd fef erred

to as the first connecting nmenber, followed by the second connecting
menber, thﬁr?¢ﬁqﬁ§méﬁﬁﬁe%ﬂégﬁ§ RENBR?  chave PE8rtIHEES et AgnarewBerligngtk
fifth connecting nenber and the sixth connecting nenber in succession
downwar d ihntWR?IﬂlﬁﬁFﬁﬁ?rﬁQ§l?HedF€%%%%¥ﬁ9€°EP%W§“Baﬁﬂsthe second connecti ng

menber 2 are placed adjacent to the respective_claws 3 of the fjrst
connect i ng nenbEFl? gnfangement may provide the following functions [a]

through [c]:

fa] For example, in an EUP engineering method{underground water-
gtoring engineering method) in which a plurality of empty water-
storing blocks are connected so as to form a civil engineering
structure capable of drawing water, etc. stored inside the
respective water-storing blocks, even in the case when the
respective water-storing blocks are comnected by the water-storing
block connecting members, since the claws and the comnecting
member main body are made of resin, they do not cause rust,
thereby making it possible to improve the durability.

[b] Moreover, as described above, the housing space for another
member is formed between the adjacent claws in the
circumferential-direction of the axis, and the size of the housing
space for another wmember isg set to a size in which a predetermined
number of the claws are inserted in a manner aligned in the
circumferential direction around the axis. Therefore, when a

plurality of water-storing block connecting members
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the circunferential direction around the axis, when vi&wd ipggtmiaxi S
direction of the connecting nmenber main body 4 of the fifs I ng
menber 2; in this manner, the respective connecting menle?0198BRN(¥ai es 4
are superposed on each other. The respective claws 3 of the third
connecting nmenber 2 are placed adjacent to the respective claws 3 of the
second connecting nmenber 2 in the circunferential direction around the
axis, when viewed in the axis direction of the first (and second)

connect i nghereinzfter “wiatet-skeringieck cothecting peenber’ isorneesioadlymenber mai n
bodi es 4 are superposed on each other. In this manner, one connecting
menber 2 refesrgietqsiseplyoms Sutreetingcorenelds”hgrepabkagad,i thestespestiven. (r)
When a predeterm ned nunber of claws 3 of the connecting nmenber 11 APR32&0
4 F- PO 02&r18@fi rembéese? candsy padkdpadiae antdverlappedonianaeclindbe3 of t he
first . connecting menber 2, when viewed fromthe axis direction of the
first cofulbotingapenes, fir etampld, pe Alnetes tednin BHeH. P dedéslés KIG-t hr ough
are repeated based upon, for exanple, the connecting nmenber 2 that was
super poseiid) with yespeot db hhe conndetingmendsywe @, iavepral exbis g3mein hdreomext
connecting nenber 2 are placed adjacent to the respective claws 3 of the
connect i nthe wppbem ot sidet dfethed Figurfecimean ival anld doetn direatiounid referradi s, when
viewed in the axis direction of the connect' g nenber 2 that was | ast '
super posetly as the Hirgt rannecting hremdepefolione dbpithe tsengndreobeectimgn  bodi es 4
are superposed on each other. The claws 3 are normally fornmed with a

narr oned trmber, ttherthird connecting member, the fourth connecting member,

~J the fifth connecting member and the sixth corinecting member in

 succession downward in the Figure).
(D The respective claws 3 of the second connecting member 2 are placed
adjacent to the respective claws 8 of the first connecting member 2 in
the circumferential direction around the axis, when viewed in the axis
direction of the connecting member main body 4 of the first connecting
member 2; in this manner, the respective connecting member main
bodies 4 are superposed on each other. |

- ® The respective claws 3 of the third connecting member 2 are placed
adjacent to the respective claws 3 of the second connecting member 2 in
the circumferential direction around the axis, when viewed in the axis
direction of the first (and second) connecting member 2; in this manner,
the respective connecting member main bodies 4 are superposed on each
other. )
® In this manner, one connecting member 2 is superposed on another

connecting member 2 in succession.

@ When a predetermined number of claws 3 of the connecting member

11



when viewed in the radial direction of the connecting~penber nain body 4,
and with this narrowed top shape, the respective cl aws‘% APR) []lponnecti ng
menber 2 to be superposed are allowed to enter a space mED (R&cl aw 3
of the adjacent connecting nmenber 2 in the superposing direction and the
claw 3 adjacent to this connecting nenber 2 in the claw wdth direction;
thus, it is possible to avoid an increase in the distance between the
connect i n% menber main bodies 4 of the two connecting nenbers 2 due to
i nt er f er eBdeaeebewe intdréed batwesn ghetreepective elaws d ofshbdirst2 adj acent to
each other in the superposing direction. e By repeating the
above- nentoonectipg cecewbes 2 Phen yigwed fitomm dhetagiedirectionesft thegfinenbers 2
are superposed on one another. [c] By superposing themin the manner as
descr i bedcomnédtingmemper e et@, the\BRo2OMMenrtiPAed 3E0SEs @ dhaoeghbet ween
t he connecting nenber main bodies of the adjacent connecting nmenbers in
t he hei ght® dareerepemtedbashé upeyfor sxantple othrecorshenting medrabex Behiadi ght
di nension of the claws. Therefore, it becones.possible to extend the
servi ce | wfas safpdripesedvdasily.st ori ng bl ock connecting nenber, and also to
package a plurality of water-storing bl ock, connecting nenbers in a
conpact manner . It nthéewordsethie respeetiverclatvedd 6Dthonexgecannentgegent i s
preferably nmade: the connecting nmenber nain body of the water-storing
bl ock conmenbeng arenplaced adjacorddol titeorenpeatinglcdaws [3agithe ¢dnrdedingd aws
bei ng placed on the peripheral edge of the connecting nenber main body; a
pl uralitymdmhbhesPsini the cirews feradialodireetiom arbondshiecdsdingwhlea viewed
wat er-stori ng bl ocks respectively, are placed on the inner

' in the axis direction of the connecting member 2 that was last

superposed; in this manner, the respective connecting member main
bodies 4 are superposed on each other.

The claws 3 are normally formed with a narrowed top portion
when viewed in the radial direction of the connectihg member main body
4, and with this narrowed top shape, the respective claws 3 of the
connecting member 2 to be superposed are allowed to enter a space
between the claw 3 of the adjacent connecting member 2 in the
superposing direction and the claw 3 adjacent to this connecting member
2 in the claw width direction; thus, it is possible to avoid an increase in
the distance between the connecting member main bodies 4 of the two
connecting members 2 due to interference between the claws 3 of the
connecting members 2 adjacent to each other in the superposing
direction. ¥
® By repeating the above-mentioned processes O to @, a plurality of

connecting members 2 are superposed on one another.

[c] By superposing them in the manner as described in [b] above, the

12



circunferential edge of the connecting nmenber main body, in a nanner so as
to have the same positional phase as the above-mentiofie§ ARRs20B4 ound the
axis; the claw width of the assisting clawis set in SudhPa1028dN(EG)t hat ,
when viewed fromthe axis direction, the assisting clawis positioned

between a first hypothetical radial line extending fromthe axis to one
edge end in. the width direction of the claw and a second hypotheti cal
radial |line extending fromthe axis to the other edge end in the width

di recti ondéftahbe beb@ven ahb@danegtisgavenilur aadh hediassf tid adjacentber is
formed between the adjacent assisting claws in-the circunferenti al

di recti onc@hnédttngothsmbendin fe fieigh Olirebfionufthealawade set ¢o banot her
assisting nenber 1s set to a size that allows a predeterm ned nunber of

t he assi sghofre®!thiem fHe Boicht dithdigokbfehelckiwati al direction of the axis
in an aligned state. 13 i APR 2004 F-POLO23KN(SG In the above-nenti oned

arrangenent, thTherafsrdl i becanted pessibRyfuéxihd i easicd lifigoftlaws are set
as descri bed above and the housing space for another assisting nmenber is

f ormed beiugen-sttiingdilagle 3bnnactsh s trh &t bek 2aed alisd Bepaek sguvhelanslity
direction of the axis; therefore, in the case when the connecting nenber

mai n bodi g waftetRGoriAEIA6EK ¥ENNEQINE GhéilbelE M @r orapSctSwp@rResed in the
sequence as described'in [b], the assisting claws are placed adjacent to

each other in thg thafresBRORSerdionh hefAlwing drtahgbindifcerpef@adiybl e to
avoi d problens such "as incapability of the superposing process due to

i nt er f er epepld ehee@hndcbit gt nshdr e «6h By NIheOwater-stveigs bledkd ng cl aws
"ﬁgrerbglr aﬁ:d on t he_ i nner (EI r curTfler_ent i al edge of the fannul ar connecting
tfnReEnEmember is formed into an annular shape with the claws
being placed on the peripheral edge of the connecting member main
body; a plurality of assisting claws, made of resin, for sticking the
water-storing blocks respectively, are placed on the inner
circumferential edge of the connecting member main body, in a manner
so as to have the same positional phase as the above-mentioned claws
around the axis; the claw width of the assisting claw is set in such a
manner that, when viewed from the axis direction, the assisting claw is
positioned between a first hypothetical radial line exten(iing from the
axis to one edge end in the width direction of the claw and a second
hypothetical radial line extending from the axis to the other edge end in
the width direction of the claw; a housing space for another assisting
- member is formed between the adjacent assisting claws in the
circumferential direction of the axis; and the size of the hous{ng space
for another assisting member is set to a size that allows a predetermined
number of the assisting claws to enter in the circumferential direction of

the axis in an aligned state.
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such a manner that, in the state where a force is appljed so_as .to allow
the claws and the assisting claws to stick the vvaterg;!sj APR) B0&cks made of
resin, it is possible to prevent the center portion of tRpofRRERELNT
menber main body fromdeflecting toward the water-storing block, and also
to prevent the claws- fromtilting outward due to. this deflection and
sticking the water-storing blocks in this state. Therefore, it becones
possi-ble to further increase the connecting force. Each of the claws and

the assisting CigwheQfho/BSmbat Efeﬁtaﬁfrhﬁg%ﬁ% RC KL € ORREWHNDY AR Of the

present invention may be fornmed into a e-claw type so that, wth the

respect | VERR A thel ducifitnk 808D arg bPaL R Nbel Motk R BEIbhEASST LI N

cl aws beindg locate rst claw portion on one side and the
second cl ' . i de. i pective

wat er - st o%‘ggg) #o@i%@%ﬁ}ata%glesr?t% éi]g:[ e,r%h%ﬁ&%gﬁr@%g@gg%%t@ _)a(Ei o('reg%ph other in
the | ayer 3liaeitlelatlsl ECbroiithdritial BEEARORRERAe abdis;| chePORTEOLP L0
connect a plurality of water-storing blocks 1'n an abutting nmanner by using

: .t adi - Stori
75y Gy 0 P AR

bl ocks in't lLfayer a cti1on. ossible to

educe {Neofgate e e PSS ihsc PRI AT rd EREIAGEL )

0 reduce c r the construction work.

BR EF DESOR RILOMAFoTids BEANGS iR crk e AIPERRASE IiPagy et shous 2

cross-section o ructur exa a ralin-water storing perneation

structur en%fnsrﬁéleés %S%ﬁi@s 5B\RAL iOBeddhds FBRNBIe £ adSid Frabibhd! stch

constructe at €
as incapability of the superposing process due to interference between

the assisting claws.

Moreover, the assisting claws are placed on the inner
circumferential edge of the annular connecting member main body in
such a manner that, in the state where a force is applied so as to allow
the claws and the assisting claws to stick the water-storing blocks made
of resin, it is possible to prevent the center portion of the cdnnecting
member main body from deflecting toward the water-storing block, and
also to prevent the claws from tilting outward due to this deflection and .
sticking the water-storing blocks in this state. Therefore, it becomes
i)ossible to further increase the connecting force.

Each of the claws and the assisting claws of the water-storing
block connecting member of the present invention may be formed into a
double-claw type so that, with the respective centers in the l(;ngth
direction of the claws and the assisting claws being located in between,

the first claw portion on one side and the second claw portion on the

other side are allowed to stick respective water-storing blocks adjacent
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wat er - storing bl ocks and water-pernmeabl e pol ystyrene fgoam boards. FIG 2 is
a cross-sectional view of the rain-water storing permaaql ﬁt?@@&ure
shown in FIG 1. FIG 3 is a partial enlarged cross-sectH-BORI23ENERGDT an
upper end portion of the rain-water storing permeation structure shown in
FIG |I. FIG 4 is a perspective view that shows a water-storing bl ock
connecting nenber for securing water-storing bl ocks together with each
other in the rain-water storing perneation structure of FIG 1. FIG 5 is a

per spect i v edtRWthBAin sheley@nstexcking direttisae of the water-storing bl ock
connecting nmenber used in arranging and |am nating the water-storing

bl ocks of FIG &VithltGis 6ridngerae0tSt $€pbisibh to/cemdédtat phirailityafcase in
whi ch 15 APR 20W F- PO 023KN(SG) the rain-water storing permeation structure

of FIG Ilwsgetotomtglinbely iv hAatbutfidg mannerdythngitignend bahnsttdng an exanpl e
of a horizontal cross-sectional structure of the rain-water storing

per meat i omembetnd aldooton@sh ik aWe andjaesht whisr-Sofing Blorkslianthe ew t hat
shows a nodified exanple of the water-storing block, and FIG 8(b) is a

front vi em)tdiegtg@kmg HrectiBni s a partial . perspective view show ng an
exarrple in which the water-storing blocks of FIG 8 are arranged. FIG 10

i's a perspectivaherefrehafisgiusstble toukduicedhexaimber of the coahectingor i ng
bllock connecting menber for securing the water-storing blocks together
Wi th eachpedhabers pefcivil ehinkeia sttiu@baitd) ain SAlRoStol figlubatoestst or i ng bl ock
required for the construction work.
@ '
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a perspective view that shows a cross-section of a
structural example of a rﬁin-water storing permeation structure of the
present invention in a manner so as to explain a constructed state of
water-storing blocks and water-permeable polystyrene foam boards.
FIG. 2 is a cross-sectional view of the rain-water storing
permeation structure shown in FIG. 1.
FIG.3is a partlal enlarged cross-sectional view of an upper end
portion of the rain-water storing permeation structure shown in FIG. 1.
FIG. 4 is a perspective view that shows a water-storing block |
connecting member for securing water-storing blocks together with each
other in the rain-water storing permeation structure of FIG- 1.
FIG. 5 is a perspective view that shows an example of use of
the water-storing block connecting member used in arranging and

laminating the water-storing blocks of FIG. 4.

FIG. 6 is a cross-sectionial view that shows a case in which
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connecting nenber of FIG 10. FIG 12 is a front view qf the water-storing
bl ock connecting nenber of FIG 10. FIG 13 is a devel Bp‘}rnglPRaQQgﬁtlon
that shows a state in which the water-stori ng bl ock copneetoeprNERPers of
FIG 10 are stacked for packaging. FIG 14 is a front view that shows

anot her nodified exanple of the water-storing block connecting nenber. FIG
15 is a plan view that shows another nodified exanple of the water-storing
bl ock connecting nenber. FIG 16 is a front view of the water-storing bl ock
connect i Ngne FRADRGLE stirfh éérm%ﬁtlﬁﬁ%t%&-ﬁmm SR b BHE

| NVENTI ON Wth respect to% e material for the water-storing block |ayers
used in tpgpresent invention, a known hard resin foam nenber can be used
wi t hout any particular limtation; and exanples thereof include hard

pol yur et hane f opfg, 73378 %Ag&?ﬂlﬂﬁéﬁé{t%v&é)%ﬁhﬂﬁ%%ﬁ&ﬁﬁhzoﬁ%&l A et hod

for formng these materi 0 a water-storing block is not particularly

imted G0MYRktoAaN SRRl o &Pa%ﬁ@wafté’@ghgﬂl%g%kﬁlea‘ﬂﬁtne“ al is |oaded

into a no aV|ngav a predetermn and foanmed i s nost

pr ef er abl é’rﬂéﬁ?re#‘ bhloW afroalihe application of polystyrene foamis
partlcular y prefe e In that it is i nexpensive and | ess susceptible to

hydrol ysis and pg! Sta{)%%bla%ﬂ}ﬂié%i; {LEERRLIABHDAR] bilakipledgi | and in

t hat since pol yrene is erm)p astic resin, usabl e. The

pol yst yr | Iéz%]%ﬁi;'sﬁmf{ﬁ”éﬁéﬁi WAHFTE %ﬁ?}hl Z}a ma\e%wmfreﬁ uring met hod.

Mor e speci i's exenpli
FIG. 9 is a partial perspective view showing an example in

which the water-storing blocks of FIG. 8 are arranged.

FIG. 10 is a perspective view that shows a m.odiﬁed example of a
water-storing block c;)nnecti_ng member for securing the water-storing
blocks together with each other.

FIG. 11 is a plan view that shows the water-storing block
connecting member of FIG. 10.

FIG. 12 is a front view of the water-storing block connecting
member of FIG. 10.

FIG. 13 is a development elevation that shows a state in which
the water-storing block connecting members of FIG. 10 are stacked for
packaging. | |

FIG. 14 is a front view that shows another modified example of
the water-storing block connecting member. -

FIG. 15 is a plan view that shows another modified e:;ample of
the water-storing block connecting member.

FIG.‘ 18 is a front view of the water-storing block connecting

member of FIG. 15.
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whi ch pol ystyrene beads are inpregnated wi th | ow boil igg- poi nt __hydrocar bon

such as propane or butane to forma foam ng resin mat e_“i“‘i'hl PR&%‘O#
predeterm ned anount of this foaming resin material is [HEAEREIENGGA nol.d

with a void having a predetern ned shape that is heated to a predeterm ned
tenperature so that the polystyrene is brought into a fluidizing state with
a foam ng agent evaporated, thereby formng a foaned material. The density
of the polystyrene foam which is varied depending on the nold void and

t he amount of | oad of the resin, the amount of 17 ,-1APR2004 F- POLO23KN( SG

| npregnat ed_f oani ng. agent_to the ollﬁstérene resin, etc., is properly
adj ust ed depBnBE ESFQJ%QQJ&EYI G QU TARE-BYSENTIQNock of the

present invention, the density of the foamed material is preferably set in
the range of 10 WBha®spgeitn thenthateaviad fors the wades-storing tdodkylagersai | s to
provide a sufficient conpression strength for the block, and in the case
of a heavysgldakthexeresenhdngention ng knoka: herd resivefoome membeycantbe
resulting in degradation in the operability. Wth re?tgect to the
wat er - per Ws&H! elthaué anyl pardicwlanlimitetionaandvesaenples dhienepfomcheda i on
structure, a water-perneable polystyrene foamlayer is preferably used,
and the p&erdamlynrsthegerfornpdoainn ni polygtyreinei (polydzrdrontpans),reden Bater is
allowed to penetrate therein. The water-perneable polystyrene may be
provi ded aethesniog formdng thaskethaterials inl aindtevsitosingrhlbekiésinoher ei n, or
as foaned pol ystyrene having a strip shape with a dianmeter of several mm
t 0 sever aparticylanly linitédhoweveysethathod in whichethy fopnpingrtesint i s
foeferable to use a water-pernmeabl e sheet in conbination with such a
wat er - per mgatsreal is loaded into a mold having a void with a predetermined shape

and foamed is most preferably used. |

In particular, the application of polystyrene foam is particularly

preferable in that it is inexpensive and less susceptible to hydrolysis and

deterioration due to microorganisms in the soil, and in that since

polystyrene is a thermoplastic resin, it is reusable.

The polystyrene foam is manufactured through a known

manufacturing method. More specifically, a method is exemplified in

which polystyrene beads are impregnated with low-boiling-point

hydrocarbon such as propane or butane to form a foaming resin material,

and a predetermined amount of this foaming resin material is loaded

into a mold with a void having a predetermined shape that is heated to a

predetermined temperature so that the polystyrene is brought into a

fluidizing state with a foaming agent evaporated, thereby for.r-n'mg a

foamed material.

The density of the polystyrene foam, which is varied depending

on the mold void and the amount of load of the resin, the amount of
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pol ystyrene foamlayer. Wth respect to the water-perrreabl e sheet a
known sheet nay be used, and nore specifically, exanpl es []llfncl ude
fiber materials such as polyester cloth or a conposite ryap@mg@ éxya fib
material and a resin material. Wth respect to the materi al constltutlng
the water-shielding material layer in the rain-water storing perneation
structure is not particularly limted, as long as it can nmaintain stored
rain water without |eakage or flow away. ' Exanples thereof include resin,

netal , copgped teflfBamialhodnabSheWA9Ltyroast !sﬁ1 TS i heedbl y used.
The 18 ) g %%84 Faglog ﬁlr\ll SG) \Z/?g%e? Sy?.OI’I rfe bl'ock asg)g |§n he

rai n-vat e5qRisebd AepeR PEFUr t ReREETERE bloWERE tIg has a
| i ght wei gh']'?lrs therle)f ogg@%?ﬁk ?%i;pect 1?.1(]):1 %bhg’lamgt gr sh;gel di ng | ayer housing

the bl ock résten'tﬁnQQﬁtlﬂﬁC%éaéﬁsftQ dﬁ:ﬁe"foﬁﬁitﬂ hﬂteﬂ%ﬂé‘ﬁré’ferﬁbﬂhs@ﬂﬁﬁ”gt h
such as concrete (at | east one water-proof sheet Is sufficient), and it is

possi bl e Et%b ?%Q%Qof%rt%r!ﬁ] %/Iﬁiheaﬁ@E?é dé% t!yrlgsﬁ}?&ﬂﬁ 107 EIMIBAROLNY t he

wat er - pr oo The "applTcat’ion o eX| bl e water-proof sheet nakes

it possi 2%. lvtla?%egﬁmcﬁ?éﬁtt ﬁ)tﬁgigessts'iéﬁ: rﬁsr itHe HI6QLT HANEE thbBsb he shape

of the' ayers iIn to shorten the construction

peri od, 1 gsylids B10cE bheH BB RS )smmet&eﬁgte HOcoRth toVERRRL S. W th

respect to the afrangenent an rla of t wat er - proof- shéet, not

parti cul- af%%lﬁﬁgﬁe&f%ﬁtﬁﬁ“ oiﬁ@fﬁnlﬁcge”er ally used as a

wat er - pr oo used re speci ally, a sheet having a

P choess . aPR gl Ty B RPBER g e 0
rain-water storing permeation structure, a water-permeable polystyrene
foam layer is preferably used, and the permeability is not particularly
limited as long as rain water is allowed to peﬁetrate therein. The
water-permeable polystyrene may be provided as foamed beads bonded
or fused with voids included therein, or as foamed polystyrene having a
strip shape with a diameter of several mm to several tens mm, bonded
or fused into a plate or a block. It is preferable to use a
water-permeable sheet in combination with such a Water-pe;'meable
polystyrene foam layer. With respect to the water-permeable sheet, a
known sheet may be used, and more specifically, examples thereof
include fiber materials such as polye'stef cloth or a composite material of
a fiber material and a resin material.

With respect to the material constituting the water-shielding
material layer in the rain-water storing permeation structure is not
particularly limited, as long as it can maintain stored rain water without
leakage or flow away. Examples thereof include resin, metal, concrete,

ete., and a water-proof sheet is more preferably used. The

18
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sheet having a thickness of approximately 0.5 mmto 5 ngm formed by
conbining a cured conposition of a rubber material, su@jagﬁpg Qﬂg#rene
rubber, butyl rubber or ethylene propyl ene rubber (EPDM g pihbsgmanEipven
cloth or a nonwoven fabric of natural fibers and synthetic fibers, if
necessary, is preferably used. Besides the rubber material crosslinked

t hrough curing, a thernoplastic resin or a thernoplastic elastoner, which
is solely forned into a sheet or conbined with fibers to forma sheet, may

al so be usggterldtoPAld bivekaise dArCHPLSINL & asd¥eSloridt PBFm e B¥ioRA stPhSRIHEC
nonwoven fabric and an asphalt-based nmaterial has a 19 - APR 2004

F- P01023KNGgSRe SR80t 3hventien Haids BLBRSdiht A Hbrbforeaitly rédfdotag to a

recessed shape of the pit 1n the ground, "and i nexpensive; therefore, this

material iihe WhedeEidingsed. Referring to Figures, the follow ng
I

description w di scuss ~ enbodi nents of the present invention. In the.

fol | ow ng 16¥8rBb&Sing B bRk, & ASPREOALLRY t&u‘é@ﬁg{gﬁef&_’i@;\%%%y@é g8 is used

as the hard"resin foam nenber. The water-st'oring avi ng a shape

shown i 1 Bl stfoh2ii5eth 38 cpHErdR!GE 194 dxowakochrodf dhc ggpect to The

wat er - per neabl e pofystyrene foam material, a water-perneable polystyrene

f oam boar n%p@" : . T, ' .K),
whi ch vvascg(%%ig?égg()j’ y ?%l-rg ngﬂsﬁ'lteﬁagavpo %g%‘]%(resne eovgmﬁlg}ﬁ%(%rgy%gar shape

having a tﬁ‘bﬁlk&ﬁﬁéag%%%gg ﬁgﬂeﬁﬁﬁ%of@ﬁget. Flrfhe #Bhtﬁcﬁf}i RIoTREAbLite Vi €W Of a

vertical cross-sec at shows an arrange and a lamnated state of

wat er - st Orvbaﬁéxbfgﬂfb‘f.%h%?mé@ése{t' %ﬁﬂ@%%taﬁgﬁ }Sglﬁ W ERR AR ARSIy FIG 2

._51}ovvs a cross-sectional construction o n-wat er storing perneation
~ accordance with the shape of the soil layers in the pit, and also to

shorten the construction period, resulfing in effects of easy construction
and low costs.

. 'With respect to the arrangementr and material of the water-proof
sheet, not particularly limited, any material which is generally used as a
water-proof shéet may be used. More specifically, a sheet having a
thickness of approximately 4 mm, formed by nonwoven fabric of organic
fibers impregnate& and coated with an asphalt-based material, or a

sheet having a thickness of approximately 0.5 mm to 5 mm, formed by

-

- combining a cured composition of a rubber material, such as chloroprene

: rubber, butyl rubber or ethylene propylene rubber (EPDM), with a
woven cloth or a nonwoven fabric of natural fibers and synthetic fibers,
if necessary, is preferablsr used. Besides the rubber material
crosslinked through curing, a thermoplastic resin or a therm;plastic
elastomer, which is solely formed into a sheet or combined with fibers to
form a sheet, may also be used. In particular, a composite sheet formed

by an organic nonwoven fabric and an asphalt-based material has a
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structure of FIG 1. The rain-water storing perneation,s{ructure..
exenplified by FIGS. 1 and 2, has a bottom surface hav'{mi ?‘"ﬁr@m of 6 m
~and a width - of 6 m and a depth of 4 mfromthe ground ) t he
side walls of the water-storing | ayer are w dened upvvarﬁ\nth an angl e of
45 fromthe bottom surface; the upper surface has a square shape, each side
having 12 m The rain-water storing perneation structure 1 has a

trapezoi dal reversed pyram d shape, and is const ituted by the follow ng

{ates noi ot g?ﬁaﬁ%grﬁ#%%@ Shfl o IR 0% (AR MARIES *cheet

L?é:hg ?ﬁi)enﬁltnoﬁmvgﬁ fal%éﬁe%lr? %lgglsegﬁg%&éas’e lgf étéﬁ%ln%t radgf ﬁgma

Cust om NT, ﬁﬁl use|dssh| n Tokushu Kensetsu K K.) as a water-shielding
mat eri al Payer a wat er - per reabl e pol ystyrene foam board |ayer 9 forned

Z’f:“ tﬁgfi 'tr oo oRetdt e E%@f’atner ?ﬁ%m@g@?{%g&fﬁﬁﬁ Wi flkoRRECF| 'ngi tages
of a wate m&”ﬁ%&& It% tﬁi r‘%ﬁ%@%ﬁﬁ%@ Iga%ﬁsftﬂol %Iﬁg érg?/ﬁ Wate;naIOIe
& n et o0 r’?’é@rf' Je ﬁO%tér_i %txl‘ﬁae ﬁsi"eﬁ@“‘zfa@fe%ﬁs forgy B Pﬁ%%%voﬁ,aﬁéﬁ%t% i
o s W NI
> a sanaJﬂ if Bper 2 | ?5%8 ref-tamng’%kZSV‘@iﬂhﬁ%Péﬁﬁ af)? tlhg o

\ggﬁ telroﬁhloel I n%e%?l%% le pg el[;y‘reneFflogm 3n1ast%9¥\ﬁl y%ve'a etrrﬁjecx:[m%a?bl%f the upper enci

polystyrene foam board (trade name: Tummy Block, made by Tamai
Kankyo System K.K.), which was obtained by forming strip polystyrene
foam into a board shape having a thickness of 250 mm, was used.

FIG. 1 is a perspective view of a vertical cross-section that shows
an arrangement and a laminated state of water-storing blocks and
water-permeable polystyrene foam boards. FIG. 2 shows a
cross-sectional construction of the rain-water storing permeation

- structure of FIG. 1. The rain-watef storing permeation structure,

exemplified by FIGS. 1 and 2, has a bottom surface having a length of 6

| m and a width of 6 m, and a depth of 4 m from the ground surface, and
the side walls of the water-storing layer are widened upward with an
angle of 45° from the bottom surface; the upper surface has a square
shape, each side having 12 m. The rain-water storing perméatio‘n
structure 1 has a trapezoidal reversed pyramid shape, and is constituted
by the following layers placed along the respective pit faces in the

ground with the side faces having a tilt angle of 45°: a water-shielding

20



rai n-water storing perneation structure in an enlarged manner. The

rai n-water storing perneation structure 1 is shielded by% ‘
wat er - shi el ding sheet 3 fromthe peripheral soil of thegm @m%ﬁﬁ( pV| ded

with the water-storing |layer 6 formed by the polystyrene foam bl ocks 20
(FIG 5) serving as the arranged and stacked water-storing bl ocks.5, and
the lid layer 17 placed thereon that is fornmed by the water-perneable
sheet layer 13 and the water-perneabl e pol ystyrene foam board | ayer 11.

Mor eover, sRBet e|ri3ju§ﬁ1§e=§ cdhpRitWHAEhdBNE A thickRES st 41AA-A¥da crushed
21 APR 2004 F-P01023KN( SG stone | ayer 32, a gravel layer 31 and a soil

layer 15, of anf &HigaBse ﬁE@PBoﬁfwm%ﬁ)ﬁ%ﬁd"ﬁﬂd%ﬁ é’sﬁHall@-'Pﬁ'éé&&nﬁé@ﬁﬂ (toigeed by
the peripheral soil faces of the pit and the rectangular water-storing

bl ocks i s niaiché: @uwohi‘l\ﬁl‘vﬁtaﬁé RENTEMIL erokesh! KeABEtsLORTR Haard cut into a

proper shape as a fiili'ng nenber 34. The water-shiel ding sheet 3 is

af f1xed ! GudiBe.ched@lin Ot d ReidINGSEr 3P0y RlorlfiElEdinG (Rl AliiyRend fush © for med

by the wat er-perneable polystyrene foam boards 11 an e water-storing

bl ocks 5, 1,864 3 & orrh 0d RS HREIoWRIME d¥t 19?91“@'%%} @ikin Fg' ngereguri ng of

the water-shielding sheet 3 1s carried out as fol rst, the

per i pher algo,gh eamHe étﬁcmxféﬁ{w)ét dﬂga)ffﬂ o dki2es RaGin ian& %ﬁmss G4 dNg

section, and the"wate eet 3 1s placed. e end portions

are fixed E’F&f}é;r
predeterml?elha‘tv\lg?er sto SOf%t#&a s %r?lﬂ ?B tée&l'rl(?goea#grrgab d}é ystyrene
f oam boar %d]élﬂ[l%ge?rm%aggproper%lr- 8Rdeh Fe W& rper neabl e sheet 13 is

,farther placed reon an ecure Upon arrangi ng and st acki ng
the water-stori Dgnh@CKS i2indtalled i in the ram-water storing permeation

structure shown in FIGS. 1 and 2 so as to draw rain-water stored
therein. In the case when the rain-water storing permeation structure
is formed into a mound-shape and placed higher than the peripheral
portion like a road, instead of a pump, a water-i'eleasing means such as
valve may be used. Moreover, as illustrated in FIGS. 1 and 2, a sand
layer 4 is preferably placed on the outside of the water-shielding sheet
layer 8.

FIG. 3 shows the structure of the upper end portion of the
rain-water storing permeation structure in an enlarged manner. The
rain-water storing permeation structure 1 is shielded by the
water-shielding sheet 3 from the peripheral soil of the pit, and provided
with the water-storing layer 6 formed by the polystyrene foam blocks 20
(FIG. 5) serving as the arranged and stacked water-storing blocks 5, and
the lid layer 17 placed thereon that is formed by the water-permeable
sheet layer 13 and the water-permeable polystyrene foam board layer 11.

Moreover, on the lid layer 17, a surface layer 7, constituted by a crushed
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preferable to use connecting nenbers 2, and FIG 4 shoys an exanpl e of
such a connecting nenber. The connecting nenber 2 has grgthPRn Béns that
it prevents the water-storing blocks from noving |aterall 01028RfE@GS O
ensures the | oad-resistant strength of the water-storing |ayer. 'ﬁ'he
connecting nenber 2, shown in FI.G 4, is fornmed by machining an end
portion of a steel plate having a proper size into a sawteeth shape and
bending this in the vertical direction, and this is placed between the

 oared. kil a0kt ReraLBEl- PRt Ll M pRlu A ham g7
(7er L, e i NS e ik URL S| PR, of e, ope

of the co I'ng I'S not par 'ong as i

Sé?;%f éﬁ g%lee %Sgﬁ%;%%ké&g%ﬁi%@ét?%%@ Do SRR el an
_ _ _ arranged
Foam bl ockad PRk egble VSR eB8 SRR BT RS ot BbShen stk BB 350

in hei ghty..and | rgyi ded with four inner spaces 21, each penetrating in
an up an%ngg%\ﬂle&ﬁpg%%bn and having a size of 350 nmin length and 350 nm

mat or ?“SP' %Y”fi?%%“f% e%és%ﬁ"ffffﬁé%%?:ﬁ%2‘%%%‘&@?5%2@@ 5#‘%*%%ﬁﬁgggT2? 15
tr.rm cﬁgestselg‘?‘ Oggﬂemar%tﬁ%‘rﬁbﬁﬁgslgyéqf ggfg%?%%%é 'tli% ngﬁJg f :’;P\(:Q\%leﬁa‘ﬁa vlﬁ[i?hoﬁf gaps , the

i Nnner spac re aryanged wth,interval s of . 150 erial,
whi ch f Qr%%?ﬁgeﬁﬁré’ﬁggﬁﬂ% T%_)Pntdh%le gag%regtogig%g Eﬂaec %g'f’i %ﬁ‘grgg&fm% | s 25,
'S provi dgodt}}l’\é %Qri%h%lréf gr2o7uxp(f1 \ﬁlopigor?. The securing of the water-shielding M

Ty

sheet 8 is carried out as follows: First, the peripheral ground is widely
dug up in the vicinity of the securing section, and the water-shielding
sheet 3 is placed. Then, the end portions are fixed by, for example,
stakes 41 and anchor pins 43, and the predetermined water-storing
blocks 5 and the water-permeable polystyrene foam boards 11 are
arranged thereon, and the water-permeable sheet 13 is further placed
'thereon and properly secured.

Upoen arranging and stacking the water-storing blocks 5, if is
preferable to use connecting members 2, and FIG. 4 shows an example of
such a connecting member. The connecting member 2 has such
functions that it prevents the water-storing blocks from moving laterally,
and also ensures the load-resistant strength of the water-stering layer.
The connecting member 2, shown in FIG. 4, is formed by mac‘hining an
end portion of a steel plate having a proper size into a saw-teeth shape
and bending this in the vertical direction, and this is placed between the

foamed materials of the stacked upper and lower polystyrene foam
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allowed to freely flow between the right and left innert s shape
of the polystyrene foamblocks is not linted by the aBoVAlHENEHed
shape; and any shapes, such as a colum shape and a pol ygonal pillar shape,
may be used as long as the shape is not broken by a |oad inposed from
above. Moreover, it is not necessary for all the water-storing blocks to
have the same shape, and bl ocks having different shapes may be freely
conbi ned. blecksswitdy thesmudeeth pod partiophen thing themimodurs, it moabower( sG)

wat er -storing bl ocks used for the water-storing |ayer to have the inner
spaces, ah@l eRaridamrefdataraimeddimetionn tHeoushapaetsheragnpectingt er pol at ed
upon arrang“&g@and_stacking the bl ocks. Here, with resgect to the arranged
and st ack8temaes 2 st paytiiuderly limited as lonmas Heexerdathpy arranged and
stacked without gaps between them as long as they withstand a | oad
appl i ed f ebaveiaertionpddanetionni th respect to the spaces for storing
water, in addition to the inner spaces provided in the blocks thensel ves
of the water-st Flnd sheowkean edpogple bswhith ghe pelystyrena feamdilagkand
stacking state of the water-storing blocks may be _included. The inner
space of BHeugedystEi@Ehel andrd, Hreckraogedandgiasked by usimgethest ori ng bl ock
5 of FIG 5 has a shape that is opened in the vertical direction; however,
it may havenpegtingimembiens shewnoin Pt 4| dihie polymtyrenefaamsbleek @0 however,
since the partitions in the horizontal direction is |ess contributive to

t he strenfals agwereft 1000 vad ingehgdy ¥tmebdveyidthend 26Agnimin reducti on
fb the anpunt of water storing. It is preferable that the inner space has
‘a’ shape t heights agpkirepravidedevitte four binedi spepes &1, each penetrating in an

wi dth of 25 mm and a hei ght of approximtely 100 nmm so WE;@E@ @9 ter is

up and down direction and having a size of 350 mm in length and 350
mm in width. When viewed from above, this has a lattice structure.
The foamed material serving as a partition 23 of the spaces has a .
£hickness of 150 mm, and the foamed material forming the peripheral

~ walls 45 has a thickness of 75 mm. When these are arrariged and
stacked without gaps, the inner spaces are arranged with intervals of
150 mm. The foamed material, which forms the partition 23 of the
spaces and the peripheral walls 25, ié prox.rided with a slit 27 having a
width of 25 mm and a height of approximately 106 mm sgo that rain
water is allowed to freely flow befween the right and left inner spaces.

The shape of the polystyrene foam blocks is not limited by the

above-mentioned shape; and any shapes, such as a column shape and a
polygonal pillar shape, may be used as long as the shape is not broken
by a load imposed from above. Moreover, it is not necessary for all the
water-storing blocks to have the same shape, and blocks having different

shapes may be freely combined. It is not necessary for all the
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In the construction exanple shown in FIG 5, the water-storin &.pck S5is
pl aced with the connecting nenber 2 sticking the foan’e.d‘i Wéﬂ t he
center of the partition 23 of the lattice-shaped wat é‘r-Fs 010288 Nos Qe K

| ocat ed bel ow, and the connecting nmenber sticks the respective corners_ of
t he peripheral walls 25 of four water-storing blocks 5 located as its
upper layer so as to secure them thus, the arrangenent is nmade such that
the center of the water-storing block of the |ower layer is positioned at

the conneghifd it bicklhesddofdr tﬁlgrwsf&-&fo_rmgela%ﬂef AR v Me P 023KN( SG)

wat er-storing blocks of the upper layer. This arrangement preferably
prevents {he.acouyr in Fp PR e bd@SFRALu ¥pACH I BhyAbRartial load is

i nposed on" the'top of the rain-water storing perneation structure. FIG 6
shows an gxarpbRthd yifdhClrankMl & aWelRackEing tHPblRRETEH &R wigher is pl aced
beneath a paggdﬁr oaél%The pa\geaé]?oad ig c%;\struct ed as follows: A paved

road face ' tdai I TN 15 and a
?%(?Iﬁ to Qh@%?ga}n%,gr% aWd ﬁh&érﬁﬁteﬂs@oﬁhé%@c@s,%@ arRVe6t,

concrete pl ate ving as t Id layer 17, below this is placed

a wat er - shgﬁé&arﬂy%?g%g%d %H"é%a@h(e&'&w‘iﬁﬂg%ﬂ;%?ﬁ%‘ﬁe%é@ﬁ tﬁbﬁ,id&ﬂoh?gfégs S,

and below this is a wat er - pr oof ayer 3. Here, in

exanpl e, {ﬂbﬁpg‘iﬁlistﬁﬂd J@%@%@@M&ﬁ%ﬁ%? he}\@@f&‘dv%hewiﬂwpésﬂ%art@ 52

uni formy i sperse a nornmal polystyrene foam bl ock | ayer 57

| s formedyas stQ&ﬁ R orih@%Fhtd u%%ﬁdflﬂ&? %gttﬁe‘; ﬂg?\ 5@5@&@ Pevided ihhe road

side, a water=collecting °funnef 'S Insta a wat er-passage hole

S 1 ot BRE DG Vel G Gl ck10E b1k S A B kb Bl ot |

al l oned to pernea wat er storin thiroug er - passage
hole 55. |l LEFSink SR P st:R IR STaRCSMBRANE ORI FBIHAL HaS heen
" included. '

The inner space of the polystyrene foam block 20 serving as the
water-storing block 5 of FIG. 5 has a shape fhat is opened in the vertical
direction; however, it may have partitions in the horizontal direction.

In this case, however, since the partitions in the horizontal direction is

less confributive to the strength against a load applied from above,

resulting in a reduction in the amount of water storing. It is preferable
' that the inner space has a shape that is opened in the vertical direction.

In the construction example shown in FIG. 5, the water-storing
block 5 is placed with the connecting member 2 sticking the foamed
member at the center of the partition 23 of the lattice-shaped
water-storing block located below, and the connecting member sticks the
respective corners of the peripheral walls 25 of four water-staring blocks
5 located as its upper layer so as to secure tﬁem; thus, the arrangement
is made such that the center of the water-storing block of the lower layer

is positioned at the connecting point of the four corners of the
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devel oped, and in the case of a water-perneabl e paved koad face,.it IS
possible to use a water-perneable lid, exenplified by Fr Nﬁ nggmbe used,
without installing the water-collecting funnel 53 w th FRROWIBEN(Paksage
hol e 55. The rain-water storing perneation |ayer showmn in FIG 6, placed
bel ow a paved road, has the sane shape as exenplified in FIGS. 1 and 2,

and the paved traffic road has a width of 7000 nm The rain-water storing
perneation | ayer may be continuously forned in the length 25 '-J APR W

F- POL023KiN@36)-sthring thlesksodéf theeuppadldyece, This srrangegmeéent prefeablyng a
structure exenplified by FIG 6 may be intermttently forned. On both

si des of phevqrasdatietocafiftenceadth partidbdesenl evkaswhen sapadiiglkload| ig, and a
wat er - per neabl e pavenent |ayer 59 is forned. In the same nanner as the
exanpl e simposed ofiltBe dp dfttheseiih-watearstdbingt permeatavelsttetare31 and
crushed stone |ayer 32 are forned fromthe top, and the water-perneable
sheet | ayer andFfi@e 6viioers perexaaiple ipokhiithya eaim-wadamsboang | ayer 11 are
placed as a lid |ayer so that both rain water on the traffic road and rain
wat er’ on pbemehtidnlalykr s glabeddsdradithea pheed waadr - storing | ayer 6 and
stored. Here, FIG 7- shows a structure of the cross-sections in the

hori zontal di r efhiegavedkeradaisavg struttaddsHFoBoofs: Aheaveal roahfare 51 o3 i ng
perneation structure of FIG 6. The rain water stored in the rain-water

storing peidacd!, below thidkiyerereglabel used Bef ilbeaed ti cogueretd figomat er
energency drinking water after purification by a water-purifying device,
and spri nilste-8% gervingels therli@llayés17, below this is placed a water-storing

j layer 6 formed by arranging the water-storing blocks 5, and below this is

placed a water-proof sheet layer 3. Here, in this example, in order to
receive the load of the concrete floor plate 52 uniformly in a dispersed
manner, a normal polystyrene foam block layer 57 is formed as the lower
layer of the concrete floor plallte 52. On the road side, a water-collecting
funnel 53 is insfalled and é. water-passage hole 55 is formed in the
water-collecting funnel 53 so that rain water is allowed to permeate the
water storing layer 6 through the water-passage hole 55.

In recent years, a water-permeable paving method has been
developed, and in the case of a water-permeable paved road face, it is
possible to use a water-permeable lid, exemplified by FIG. 1, may be
used, without installing the water-collecting funnel 53 w'ith the
water-passage hole 55. ‘ -

The rain-water storing permeation layer shown in FIE}. 6, placed
below a paved road, has the same shape as exemplified in FIGS. 1 and 2,

and the paved traffic road has a width of 7000 mm. The rain-water

storing permeation layer may be continuously formed in the length
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[ ANOTHER PREFERRED MODE] (1) The water-storing block use ig Rﬁmesent
I nvention may have an arrangenent shown in FIG 8. FlIG =8( 53 a

pl an-vi ew construction of the water-storing block, and FE1086ENESGPWS a
front-view construction. FIG 9 shows an exanple in which the

wat er-storing blocks are partially stacked two-di mensionally. The

wat er-storing block 65 is nade of foanmed styrol, which is one exanpl e of
the hard resin foam 26 - | APR 200" F-POL023KN(SG nenber, and has an

oct agonal gE-ebtifh oftBR&oha faBe, é}ysﬁ;ri&hf laipdrk havifigal etrgetwrn Wi th four
corners chanfered in an up and down direction; thus, its outer wall is

ConStitUt@Qexﬁglﬁi‘éﬁrme[ 60b9haral terimaeRatBSratell. slightly narrower

corner faces ©65b connecting these. Each side 65c at which each outer wall

face 65a and eagh Ko '§idel 3¢ehEFavied 12aERCEoARERe foMed bushpk eiet abl y
formed into an circular arc shape protrudi ng outward, w.thout having a

sharp sti gigeNgaBaRfA 2 Wier-pdroiSaleuvelnfed V1a3¢0iFY iscRRERIM I aln the of
stresses at this portion caused by externally applied forces. Al though not

g

d
shown in theehhgHher adsrthfef&aﬁﬁﬁe WEPn AT IQNe efhehdll 1Dl Hothe 65 are
stacked in-a manner as partiallTy shown in FIG 9, the ‘connecti ng nenbers,

as shown Ll @aydr 30 dSAIEHE §t36H 8yet B2 MR RBIMMOfrbAT NG 66KSad SO as

not to be easily offset. Here, with reSpect to the stacking nmethod of the

wat er - st ofy g RbPGKESnRRAbIA Qh%telay%_r ald Eh & RRAEr Pt AiME POBRFRHTSIOr | NY

bl ocks are stacked wthout offsetting them however, they may be stacked
in an off f@é?&rlay@rf @1%@3&1&@&1 afia BEULPEYr 56 tREL bOIS YRRI Ra%er bhe voi d
| p

62b and t en\:/lo 62c” of the per and |ower water-storing blocks and al |l ow .
themto coEYBRLSaW 40 rERCRa0EPEh the side walk are directed to the \’
| water-storing layer 6 and stored.
Here, FIG. 7 shows a structure of the cross-sections in the
horizontal direction té.ken along A-A and B-B of the rain-water storing
permeation structure of FIG. 6.
The rain water stored in the rain-water storing permeation
structure may be used as fire-extinguishing Water, emergency drinking
water after purification by a water-purifying device, and sprinkler-use

‘water for plants.

[ANOTHER PREFERRED MODE]

(1) The water-storing block used in the present invention may have an
arrangement shown in FIG. 8. FIG. 8(a) shows a plan-view
construction of the water-storing block, and FIG. 8(b) shows a front-view
construction. FIG. 9 shows an example in which the water-storing
blocks are partially stacked two-dimensionally. The water-storing block

65 is made of foamed styrol, which is ene example of the hard resin foam
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Inside the outer wall constituting the water-storing hlock 65, a_ plurality
of voids 62 are forned in a separate manner so as to sst‘erPRaf_)Bﬂlf These
voids 62 is constituted by a first void 62a in the cent g phasRBNEGE)
conparatively large and virtually square col um shape, and four second

voi ds 62b, each of which is. fornmed al ong each side of the first void 62a,
and | ocat ed between each side and each corner face 65b w th a narrow w dth
al ong each side of the first void 62a and each corner 27 i APR 2004

F- POLO23KM siehet. 3661 Rak ag"ﬁ'&tﬁgoﬁal"@dﬂmﬁ? khape f&‘iﬁ%&%dé RerthBfyf i rst and

second voi ds 6Za and 62b exerts a reinforcing effect against an externally

applied fopage Wgﬁﬁ%@ﬁ hie Fwﬁfs-&ta%fe?ed%%kuﬁ%nd BoRhI\@ire¥QibAS. the

wal | portron, extends fromthe virtually center of the outer wall

face 65&%&5«%9 olfe 'rﬁgé(jin%@itﬁkédu E‘gﬁ(r FHBPYARA whall £de8s BsaCangal | face

65a and Ich 1s sandw ¢ et ween adj acent second voids 62b, forns

an outer : j t o I i LhEh starts
\éﬁ?htfy\;‘%ﬁﬁ?@?%&h@ﬂ Qs 65chﬁﬁaec%ﬂ%3,€héé%d P LR 680LE

fromthe outer e supporting portion i's surrounded by the

second voi 1?%%3@3%&t@ﬁ wall Plce’54 aﬁaaeaciloédﬁleﬁ £ £85D3h ter3HPPOALH NY

portion 64; in the case en an externa orce Is exerted on the

outer Wal LAl frdferdKl§ BTk b Gfcl Br HORHAR L Rrhiifhy GubRardal |

face supporting portion o] e outer vvagﬁ face 6ba I's not easily

i st or ¢ od il hhvihy08 LSS sBLEIPShabl COMS, SXRIIRMIAR foigut er val |

face 65a, the extern orce 1S supporte y th er wall face
%Eﬁgi E 1;5202?%’%???13&3‘9"’ %gf'ﬁj‘?'é%&?“%f; F%Qf’“g%_%%??%%‘%ﬁ%?%ﬁ%%&%ﬁé%ﬁié i“ﬁtght 0
outer wal Fgfégé'e ?‘gghﬂﬁ%ﬁggﬁ ggg@;ﬁhdilﬁsb?gr er ] %gzgeg?éﬁgﬁ%}gmt?gﬁgxgr tcazte,r onge
water-storing blocks 65 are stacked in a manner as partially shown in
FIG. 9, the connecting members, as shown in FIG. 4, are used to secure
the water-storing blocks 65 so é.s not to be easilj offset. Here, with
respect to the stacking method of the water-storing blocks 65, in FIG. 9,
the upper and lower water-storing blocks are stacked without offsetting
them; however, they may be stacked in an offset manner in a diagonal

direction so as to superpose the void 62b and the void 62¢ of the upper

and lower water-storing blocks and allow them to communicate with

1 .
e

each other.

Inside the outer wall constituting the water-storing block 65, a
plurality of voids 62 are formed in a separate manner so as to store
water. These voids 62 is constituted by a first void 62a in the center
having a comparatively large and virtually square column sh;pe, and
four second voids 62b, each of which is formed along each side of the
first void 62a, and located between each side and each corner face 65b

with a narrow width along each side of the first void 62a and each corner
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of such water-storing blocks 65 is |ess susceptible to~

destruction, and allowed to maintain a. great water-storFRpl1023E (St Y.
Additionally, in any of the voids 62a and 62b, each of the inner wall
corner portions is fornmed into a concave circular are shape so as to avoid
formng a sharp edge portion on which stresses tend to concentrate. 28
TI-ElIl Ap SG Moreover, in the case when a plurality of water-storing bl ocks
65 are t¥acadbBiBnsHYY8! hywall pantied, starrvandi®g the Wirso undeskcbydi-ndds

wat er-storing bl ocks 65 thenselves is formed inside thereof. In other

words, the2uqinl 826 exevtd QubieHrdivgtdffectigiahst a8 amktobialdf applied
wat er-storing blocks 65, is forned so that it is possible to increase the

per cent aggoRk ivdpcshedodtl thé watep-storingdleck 65, ambustherf woedgrthetwallng. A
passage hole 66 having a semicircular shape in its cross-section, which

al | ows t h@o¥@bHs widch @x6ONAR RiogR itR e Wit th ARE Berfdt eIt thieSoutet Fedlll ifice each of
t he upper center portion and the bottom portion of each corner face 65b

~and on eaghaiaktardoit 4 Wrdicvkhaligadthogendlngy &g ofmeafwhlleface 65a _
wat er-storing block 65; thus, it is possible to avoid storing water only in

speci fic ywalddghidh AR botwrathOWdj R ntWedsnoids BB fdrhes same
water level. In the case when the water-storing blocks 65 are stacked, as

i |l ustrat gd duiteFlvimllFacd BRpPESEAE D oRtloRS6H,0an & aGRalPUrtldngd wivicht ual |y
sem circul ar shape, are forned into a tube shape having a virtually

circular sbans fréwl fe SERTSWaARThREE @u?ﬁoiﬂﬁg%r@imﬁﬁ&r i@ idkasksntdedt acked
i'n an up and down direction. Here, t

anot her shante $don@<ATR62b andlthe HRAARRId B2al W@tmﬂffﬁetﬂliatggﬁal water-storing -« -

resi stance. Therefore, the water-storing vessel consti tuted b\é a plurality

bl ocks 65 are stacked vertically, the holes 66 are forne
supporting portion 64; thus, in the case when an external force is

exerted on the outer wall face 65a, fhe external force is supported by the
outer wall face supporting portidﬁ 63 so that the outer wall face 65a is

'not easily distorted. Even if a greater external force is exerted on the
outer wall face 65a, the external force is supported by the outer wall face
supporting portion 63, and the exfernal force is also divided into two
directions effectively by the diagonal supporting portion 64 connecting to
the outer wall face supporting portion 63; thus, even in such a case, the
outer wall face 65a is not easily distorted, and allowed to exert strong
resistance.

Therefore, the water-storing vessel constituted by a plurality of
such water-storing blocks 65 is less susceptible to damage and
destruction, and allowed to maintain a great Water-storing catpability. :
Additionally, in any of the voids 62a and 62b, each of the inner wall
corner portions is formed into a concave circular arc shape so as to avoid

forming a sharp edge portion on which stresses tend to concentrate.
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i nto a passage hol e having an el ongated shape, or may be forned into an

elliptical shape; however, when they are arranged to forgiqié?}g\y nge

shape having virtually circular shape in its cross-secti case
of the present enbodinent, it becones possible to increase resistance

agai nst an external force and consequently to provide a superior strength,
and it is also possible to preferably avoid concentration of 29 t APR 20%
F- POLO23KN(SG stresses securely on the inner circunferential faces.

Moreover, FIGS. MoréderAn e wBlhld plulagsT wateitobitnBlieReBIe hol e
is formed in each of the virtually upper center portion and the bottom

portion obrgaGh-diRENSILNEAGUPaREACNRE 628 RErAMIRESd BHdhkor mati on
position thereof are. not particularly limted by this exanple; and a

plural ity vofteRAtESingWIob.s 653hERthel Pe\lid forfiod R6:i8OEHBFedN InRRBkri ON ot her
than the virtually “center position of each corner face 65b. (2) In order

to i ncreagdietReveal 538 SstroAled My HiPcoiRMeRTaeéPBEPGfthacks, another
arrangenent nay be proposed in which”a notched section is fornmed in each

corner POkt teR-3eRpl BldEkH85! NEfRMEd syBhat ithR fARINEIS inthedsePthe
wat er-storing layer 1s forned by aligning side by side or stacking a

pl ural i ty pafedfia@l FRANLNEN #1505k 8o irtdYeds@ thBNISERAE of BeSr kiorRRSSi bl e to

forma void surrounded by the notched sections forned in the respective

corner porti onsa jdidsgh 'ﬁ%l@eés%iggea(' %myai-aﬂﬁ shAPESASRE cRhk-sddiforamount

of water storing’is al'so I ncrease FIGS. 10 t0 12 show a nodifi'ed

e

hid each of the upper center portion and the bottom portion of each corner
face 65b and on each wall portion on an extended line therefrom of the
water-storing block 65; thus, it is possible to avoid storing water only in
specific voids, and consequently to allow the voids 62 to have the same
water level. In the case when the water-storing blocks 65 are stacked,
as illustrated in FIG. 9, the passage holes 66, each having a virtually
semicircular shape, are formed into a tube shape having a virtually
circular shape in its cross-section by the water-storing blocks 65 stacked
in an up and down direction. Here, the passage hole 66 may be formed
into another shape, for example, a slit shape, so that when the
water-stbring blocks 65 are stacked vertically, the holes 66 are formed
into a passage hole having an elongated shape, or may be formed into an
elliptical shape; however, when they are arranged to form a into a tube
shape having virtually circular shape in its cross-section as 1II the case
of the present embodiment, it becomes possible to increase resistance

against an external force and consequently to provide a superior

strength, and it is also possible to preferably avoid concentration of
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wat er -storing bl ock connecting nenber 12 is applied to fgnl %pr%?m&neeri ng
met hod. The EUP engi neering nmethod refers to an engi nees wher ei n

anong a plurality of enpty foaned styrol blocks 20, cir cE0dpaHNGEG)
portions of the adjacent foanmed styrol blocks 20 in the lateral direction
are face-to-face connected through a connecting nenber 12, and the

adj acent foaned styrol blocks 20 in an up and down direction (in the
stacking direction) are also connected to 30 APR2004 F- POL023KN(SG each
ot her t hr GlERFsas cemmesly iongtheeinner ciccwofersntinlffaces.a Morebverr FJGedt i ng
structure; thus, rain water, etc., is stored inside the foaned styrol

bl ocks 20 ansl §dhave exeraplifind [aatase. inTwhidpome peissagarbolseis foznied imde of

hi gh-i npact pol ystyrene, and nolded, and four claws 33 that respectively
stick a plegeh oftthegtirtuallauener tenterdpationoand the kottemiportive éfeactal
direction and in the up and down direction (in the stacking direction) are
pl aced on cerger faoe G hawesthye the nanteemand formatiobeposition &dyoﬂaﬂavi ng a
virtually disc doughnut shape in a uniformy dispersed manner around the
axi s of ted peghicadarlydimitieddry thisrexiamaples andral plunalitysef salengnay bes 35
shorter than the claws 33 are placed on the inner circunferential edge of
the conndermad, andtitmambe fordgd 4niampesitmnnethesdhas the wibeallfe same
positional phase as the claws 33 around the axis. Here, an anot her-nenber
housi ng spgabeesposisioncefmatbbenrneefaceh65hdj acent claws 33 in the
circunferential direction of the axis, and assisting another-nmenber

housi ng sfdbtn gpdexstd inaredsé thewpencertagadifawédof the svaterafocimgblogksj n t he
;’\(:Prcunferential direction of the axis. In FIG 12, 0 represents the axis
of the commethengrrmngsenembinaybbelpreépgosed in which a notched section is

formed in each corner portion constituting the outer wall. In the case
when a water-storing layer is formed by aligning side by side or stacking
a plurality of water-storing blocks, this arrangement makes it possible
to form a void surrounded by the notched sections formed in the
respective corner portions; thus the percentage of void is increased arnd
the amount of water storing is also increased.

(3) FIGS. 10 to 12 show a modified example of the water-storing block
connecting member.

An explanation will be given of an example in which the
water-storing block connecting member 12 is applied to an EUP
engineering method. The EUP engineering method refers to an
engineering method wherein among a plurality of empty foamed styrol
blocks 20, circumferential portions of the adjacent foamed stg;rol bl;)cks
20 in the lateral direction are face-to-face connected through a
connecting member 12, and the adjacent foamed styrol blocks 20 in an

up and down direction (in the stacking direction) are also connected to
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Each of the claws 33 and the assisting claws 35 is forned into doubl e

cl aw shape having a T-letter format in its cross- sectlorr WAP ﬂ&ﬂﬁowed
tops so that, with the respective centers in the | engt hFdionezsKK(sG)of the
claw 33 and the assisting claw 35 being |located in between, the first claw
portion on one side and the second claw portion on the other side are
allowed to stick respective foanmed styrol blocks 20 adjacent to each other
in the stacking direction (the foamed styrol blocks 20 are 31 1 APR 200k

F- P01023P%\K&G)t1fétftfﬂr@ugﬂtd b’mﬁ?éétuﬁ%r@eﬁnb@r e sstaicto foynt heiveilaws 33 and the
assisting claws 35) e size of e anot her-nenber housi ng space Sl is set

L0 a SiZ€ndhefMnpOstiRubhCCtROE] AEE WHEICEtOf istdtored avidéIhedohmednser t ed
therein side by side in the circunferential direction of the axis, and the

size of 8o PBRICRE M0 AR tH BE-diRRLIatapuUSi Ng space S2 is set to a size
allowing & predeterm ned nunber of the assisting claws 35 to be inserted

therein side byphgicdRnkBtihBansiieeienbidalofdiighGietqfolydtgranes. Here,
the claw width of the assisting claw 35 is set In such a manner that, when

vi eved fromthe1gaYi sndif6aE eldbs 3*3%51%&%?&&@@19'5@1@1;35 phifalfigséft i oned
bet ween a hypothetical radial [ine L1 extending fromthe axis O to one

edge end jakBRt mzfgl@dcyt%ﬂﬂtﬂleék@ﬁotlﬁ%h@llﬂ%ﬁ @fsktbn SYQehtbkigal radial

line L2 ext’ending from axi s to the other edge end in the width

di r eCti Onagd dolish RlrdthidE: (i thbRanomACELGomPaRCplabad AV (e

above-nmentioned structure, the claws 33 and the assisting claws 35 are

al  oved t rﬁbh@ﬁal %dﬁ@of Q%oﬁﬁ@ﬁﬁﬂg%EﬁﬂJH%Qﬁ%Eo@ﬁMﬁﬁﬁnﬁ*’e{?vm{zhﬂfy st anps

t her eon oot. or nakes other |ike novenents, so that the adj acent
foamed  gisc doughnut shape in a uniformly dispersed manner around the axis of

the connecting member main body 4, and four assisting claws 35 shorter
than the claws 83 are placed on the inner circumferential edge of the
connecting member main body 4 in a manﬁer s0 as to have the same
positional phase as the claws 33 around the axis. Here, an
another-member housing space S1 is formed between the adjacent claws
33 in the circumferential direction of the axis, and assisting
another-member housing space S2 is formed between the adjacent
assisting claws 35 in the circumferential direction of the axis. In FIG.
12, O represents the axis of the connecting member main body 36.

Each of the claws 33 and the assisting claws 35 is formed into a
double ciaw shape having a T-letter format in its cross-section with
narrowed tops so that, with the respective centers in the length direction
of the claw 33 and the assisting claw 35 being located in betw;een, the
first claw portion on one side and the second claw portion on the other
side are allowed to stick respective foamed styrol blocks 20 adjacent fo

each other in the stacking direction (the foamed styrol blocks 20 are
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styrol blocks 20 are connected to each other. Next, an
given of a neans for packaging a nunber of the connect %‘&W
havi ng t he above-nentioned structure (see FIG 13, in FI respect
to the connecting nenbers 12, a connecting nenber on the uppernost side of

the Figure in an up and down direction is referred to as the first
connecting nenber, followed by the second connecting nenber, the third 32

e AR S B R WP eV Ban Lt St g ohge: 10

successi o%ﬁgownward in the Figure). 10 Wen viewed in the axis direction
of the cofifiecti ng nenber main body 36 of the first connecting nenber 2,

t he respective ws. 33 t he .. second.connectin re pl aced
adj acent to thecﬂb&%&(’ﬁg a%kker@%elabef %H%?P%%"gieﬁ |Sﬁb%?r€ngé? 12 in
[ renti al rectlon aro dthe res

hoci St i ng AP P EERIERd R %ﬂ%@m% 4805 DedRsPERSR Shargm ) acent
e o cobtas b erad B bRe iiasfeRratiab biectidg: of theraxiny SSduhAdise the
00 Mo v iBEGEeTSHn ngnaﬁf%b e %&%ﬁ%@%%@ %ne*{?pé’ée nmeef?r?&]hegt el
T hoot aq PR tERTIR FEEfhat S b ASHIAUSE WS D BoR RS ARSTeE moner
hasi ot i n S BENE B the senmreahabafino e X'ix’zi are hlaced nd acont

the respecti ws 35 of cond nne
} P ﬁere, e claw w1d§cﬂ e assis ?ng c aw gg is set in such a

manner that, when viewed from the axis direction, the assisting claw 35
is positioned between a hypothetical radial line L1 extending from the
axis O to one edge end in the width direction of the claw 33 and a
hypothetical radial line L2 extending from the axis O to the other edge
end in the width direction of the claw 33.

In the connecting member 12 having the above-mentioned'
structure, the claws 33 and the assisting claws 35 are allowed to stick
into the foamed styrol blocks 20 when the worker stamps thereon with
the foot. or makes other like movements, so that the adjacent foamed
styrol blocks 20 are connected to each other.

Next, an explanation will be given of a means for packaging a
number of the connecting members 12 having the above-mentioned
structure (see FIG. 13, in FIG. 18, with respeét to the connec'i:,ing
members 12, a connecting member on the uppermost side of the Figure

in an up and down direction is referred to as the first connecting

member, followed by the second connecting member, the third
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menber 12 in the circunferential direction around the aéa; i gm[g :
manner, the.respective connecting nmenber main bodies 36 ‘eA:FEB ed on
each other. DAs described above, one connecting nenber ¥2Po2SHPEE@PSsed on
anot her connecting nenber 12 in succession. (r) If, when viewed fromthe
axis direction of the first connecting mnenber 2, etc., a predeterm ned
nunber of claws 33 of the connecting 33 | APP 2004 F-POLO23KN(SG nenber 2
have been inserted between the respective claws 33 of the first connecting

nmermber 17%@fbciny SESHBENHRE FoREIn1ctAsS hidhber, theaihionolecting
connecting nmenber 12 have been inserted between the respective assisting

claws 35 Qbnilig dhd the GRRHCEIAMSLL mber it REccaaete dowiiwoRBth pr ocesses
“through 0 are repeated based upon, Tor exanple, the connecting nmenber 12
that was §180{ gd lastly. In other words, when viewed in the axis
direction of the connecting nmenber 12 that was | ast superposed, the

respecti V@ offRER Adwed int e REN! diHIGE bif iHe FBHBBELIAE Memirasath adj acent
to the respective claws 33 of the connecting nmenber 12 in the -

circunf ergiiy 86 dFthe%idtonReOing bt S, thNrbspRetiveeRARE 38R Sting
claws 35 of ‘the next connecting menber 1Z are placed adjacent to the

respect i Vg, As gl %ﬂelaﬂtﬁfgl AnBexr 95 D150 8ajddent tBERe rebpebtins chags| ast

superinposed in citcunferential "direction around the axis; in this

manner, tﬁ@of%ﬁe%ﬁ%k\és n&@ﬂlﬂg%%&%em@ﬁf tH@elkchathefsn 4] alrdctioner posed on
each other. (5 A pl uraPlty ol- the connecting nmenbers 12 are superposed on

one after r - ) : asaal  hr ough
ar RS BRS a¥s FARPALS PosdifRNEs IR LIRS d50s o

(r). (4 ws st her I fied exanpl e of the connecting

connecting member 12 are placed adjacent to the respective assisting - w7

claws 35 of the first connecting member 12 in the circumferential
direction around the axis; in this manner, the respective connecting
member main bodies 36 are "superposed on each other.

® When viewed in the axis direction of the first (and second) connecting
member 12, the respective claws 33 of the third connecting member 12
are placed adjacent to the respective claws 33 of the second connecting
member 12 in the circumferential direction around the axis, and the
respective assisting claws 35 of the third connecting member 12 are
placed adjacent to the respective claws 35 of the second connecting
member 12 in the circumferential direction around the axis; in this
manner, the respective connecting member main bodies 36 are
superposed on each other. -

@ As described above, one connecting member 12 is superpos;d on
another connecting member 12 in succession.

@ If, when viewed from the axis direction of the first connecting

member 2, etc., a predetermined number of claws 33 of the connecting
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member. This connecti ng menber is also applied to one-sige,cl ﬁkm
wherein the claws 33 and the assisting claws 35 are fornﬁidjoA te

face of the connecting menber main body 36. (5) FIGS. 15 -ZAH02BENREW a
connecting nenber 22 in still another nodified exanple. Different fromthe
connecting nenber in the nodified exanple shown in FIG 12, this
connecting nenber 22 is not provided with 34 I APR 2004 F- P0O1023KN( SG
assisting claws, and a connecting nenber main body 46 is forned into a
vi rtual | y miémbes Rapeve hedn msearhed batwetiapby refpédiveclaws 88ed thee t he sane
as those of the connecting nenber of the above-nentioned nodified exanple.
Wth respéirst tanbestipaekanbeq 18eank a giretlberorimedert nbprdeseistd®g  an
expl anati on can be given based upon FIG 13 that shows the packagi ng neans
i n the abolews8btdifdhecdomndttingdnemimrpl Ehavbdbeensinseri@d dvadeonthédot h of
t he packagi ng neans of the connecting nenber of the above-nentioned
modi fi ed erspgitéiveaashisting chaek 8§i ofgheddrst cohneb@ingomeechémy2 néreber of ‘
anot her nodified exanple). The packagi ng nmeans of this connecting nenber
i s t he sambome-mehtiopadprgeesgese@nthecptiai Beadrerephateabhased upgnpénber of
the above-nentioned nodified exanple; therefore, the explanation thereof
is omtteganiileptiveconhduirghbmembenildhat wdsaswp&Posad lastlgppl i ed to
one-side claw type wherein: those are formed on one plate face of the
connecti ng menbén othen wardy, whenRewednneitd agisndivberiowfoftthe one-si de cl aw
type i s used when, _

connecting member 12 that was last superposed, the respective claws 33

f} of the next connecting member 12 are placed adjacent to the respective
claws 33 of the connecting member 12 in the circumferential direction
around fhe axis, and the respective assisting claws 35 of the next
connecting member 12 are placed adjaceﬁt to the respective assisting
claws 35 of the connecting member 12 that was last superimposed in the
circumferential direction around the axis; in this manner, the respective
connecting member main bodies 36 are superposed on each other.
® A plurality of the connecting members 12 are superposed on one after
another by repeating the above-mentioned processes (O through @.

(4) FIG. 14 shows still another modified example of the connecting
member. This connecting member is also applied to one-side claw type
wherein the claws 33 and the assisting claws 35 are formed on one plate
face of the connecting member main body 36.
(5) FIGS. 15 and 16 show a connecting member 22 in still another
modified example.

Different from the connecting member in the modified example

shown in FIG. 12, this connecting member 22 is not provided with
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for exanple, a plurality of the foanmed styrol blocks 20 ron tﬂ@{é’@ﬁ@r nost
| ayer are face-to-face connected to each other. The mat er.'i:!al 4
connecting nenber is not particularly limted to high-i mROI0JBENSGYr ene,
and may be, for exanple, polypropylene, or polycarbonate. The shape of the
connecting nmenber main body 36, 46 is not limted to the above-nentioned
shape. The nunber of the claws 33 and the assisting claws 35 is not 35
i'~"" 1 APR 2004' F-PO 023]KN(SG) limted to the nunber shown in the
above- menhigistithgraldivisi a8 dexasiphectind/bi@nber mdincbadyz 46 9§ forned dnteat i ng
menber main body 36, 46 and the nunber of the claws 33 and the assisting
claws 35 ghftul8ysdbe dhbpeest anfdrammlahehape). t O¢habsiercierds arethendi fied
exanple so that the size of the another-nenber housing space S1 and the

si ze of themassd shadedo il ERindRIHLIndiObSH bftlsdabevSineratioted set di fferent
fromthe sizes of the spaces in the above-nentioned enbodi nent. The

Cross- seciaiifieddxapeplel tWetlctésecBlo ahd padRaphfy fidah@ ofithes 35 is not

limted to the T-letter shape, and nay be, for exanple, a triangular

shape. Thee£REEEE MEMBBAIZS! anS®EblahatiofHIERE igiert basddaped BIGrv8 bl ocks
20 to each other Tn an EPS engineering nethod nay be designed to

struct ur eshais SHowB thBHaERABEEE MhEHPE e botdienaitoveedBiddigiedd nodified
exanpl e and anot her nodified exanple. The EPS engineering nethod refers to

an engi negkhMplERIRRAi:MIEGe 13 sHiRvaBb it 6N thé patRsgi analoftthecks in the
lateral direction are face-to-face connected, and the adj acent foaned

mat eri al Bb@ﬁ&?biﬁ@ n@éln%ﬁr;%NhﬂC&M&bv@ixhﬁﬁtiioﬁ@d&hﬁdiﬁé@@x&‘ﬁ@wQhﬁd:HeO each
other so as to forma civil engineering structure;

packaging means of the connecting member of another modified o

example).

The packaging means of this connecting member is the same as
the packaging means eﬁplained on the connecting member of the
above-mentioned modified example; therefore, the explanation thereof is
omitted.

Moreover, the above-mentioned claws 33 can be applied to
one-side claw type wherein those are formed on one platé face of the
connecting member main body 36.

The connecting member of the one-side claw type is used when,
for example, a plurality of the foamed styrol blocks 20 on the uppermost
layer are face-to-face connected to each other. The material of the
connecting member is not particularly limited to high-impact
polystyrene, and may be, for example, polypropylene, or polyEarbunate.

The shape of the connecting member main body 36, 46 is not
limited to the above-mentioned shape.

The number of the claws 33 and the assisting claws 35 is not
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and this nmethod is particularly effective in solving the gr ti:l)énzag weak
ground. (6) Wth respect to the above-nentioned foaned Ke i%ﬁ . tﬁed
resin may be provided by making a resin inpregnated w t F-EHESENPEXi de gas
or the like in a super critical state so as to be expand, and the resulting
foaned resin, which has a fine, uniformfoamng radius with a diameter in
the range of 1 to 30 mand a high strength, nmay be used. The 36 1 ' APR 2004
F- PO 023KN(SG) .application of this material is nore_preferable because it
further ilireHeddestheraumber shevarimbhe abovemenidoned madified examapler so

i ncreases the percentage of void to not |less than 70 % | NDUSTRI AL

APPLI CABI IManeovies, the sizeafdhegooneatingapamher gaain body 96 46rantthEheyr esent

invention is applicable to facilities, such_as architectures_ like

bui | di ngs numberef theclaws Rdrand the pegirtingrdays 8P wagleriset ¢iftarsny sites as
wel | as domestic sites. 37 .. "ADR? 4 'I- AP CLAIMS 1. A rain-water
storing péremahosa oftthectheve-mentionetmodifiadexampis &0 thapthagwe ¢ aced in
a recessed_selection in_the ground: a water-storage |ayer that is

const i t ut édhemnotheemembesdwusing sracebil dndathe pggofdhensiting esin f oam

menber, having an inner space, and are connected by sticking a plurality
of adj acemmother member housing space S2 may be set different from the sizes of

the spaces in the above-mentioned embodiment.

The cross-sectional shape of the claws 33 and the assisting_claws
35 is not limited to the T-letter shape, and may be, for example, a
triangular shape.

The connecting member used for connecting the foamed styrol
blocks 20 to each other in an EPS engineering method may be designed
to structures used in the connecting member of the above-mentioned
modified example and another modified example. The EPS engineering
method refers to an enginéering method wherein the adjacent foamed
material blocks in the lateral direction are face-to-face connected, and
the adjacent foamed material blocks in an up and down direction are
also connected to each other so as to form a civil engineering structure;
and this method is particularly effective in solving the problem of weak
ground.

(6) With respect to the above-mentioned foamed resin, a foamed resin
may be provided by making a resin impregnated with carbon dioxide gas
or the like in a super critical state so as to be expand, and the resulfing
foamed resin, which has a fine, uniform foaming radius with a diameter

in the range of 1 to 30 um and a high strength, may be used. The
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wat er - st orage bl ocks respectively with a connecting rrenb%;r_ having a claw,
the water-storage | ayer being placed inside the water- s '(}I AIP’@ Zﬁﬂflpr; and
alid layer. 2. The rain-water storing perneation structRiPeI@3ENEGNg tO
claim1l1, wherein the |lid |ayer contains a water-perneable |ayer fornmed by
a water-perneable material. 3. The rain-water storing pernmeation structure
according to claiml or 2, wherein the hard resin foam nenber is a

pol ystyrene foam nenber. 4. The rain-water storing perneation structure

accor di NgapplicHlich B ZhisdRESHRA] Idf oM efORIBIE HolequbRitfirdhels a
wat er - per neabl e pol ystyrene foam nenber. 5. The rain-water storing

per meat i ofhFhAsEd tHEr&G SRt diflst helkhR phesyies, gind AN iPek¥sdas thize foam
menber has a density in a range of 10 to 50 kg/nB8. 6. The rain-water

Storing PEEFRALESE of VoHE L6t RGRAHHIPOle, any one clainms 1 to 5 wherein
the water-shielding layer is nade of a water-proof sheet. 7. The rain

wat er storing perneation structure of any one of the 38 APR 2 004,
precedi ng clai ns, wherein the blocks conprise an external wall having an

oct agonal TQPITYSTRIAIPEPYIIIC A8 TLNSY de voi d capable of storing water, the
oct agonal col umm shape being forned by chanfering four conmers of a

virtually tetragapalaifQl 4R dtiriE Ymanflod M i e proRdnphi ch i s made
f_rom a hard resin foam nenber that can be buried in the soil, further
conpri Si'Nghvention is applicable to facilities, such as architectures like buildings,

roads, water channels, parks and play grounds, factory sites as well as

domestic sites.
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an external wall face support section for receiving a pressure inposed on
one face of the external wall having the octagonal colum shape, and a
di agonal support section connecting to the external wall face support

section, for dispersing the pressure inposed on the facer; h%ﬁﬁba ﬁ@@l
support section being virtually parallel to a face of one-df i mf ered
corners. 8. The structure according to claim?7, wherein the void is nade
by a pl uradidm0f separated voids, and includes at |east a void surrounded
by the diagonal support section. 9. The structure according to claim?7 or

8, whereinjthe pexgrnatepallsNay o -ALLAGRNAL -GOLUWE BhgPes iy med by
chanfering four corners of a virtually square colum in an up and down

direction, w th,eagh,0fbnhtbessdge 1B?_é£i19ﬂ§cé21f idi 8 Sl havietedeidn haul ar
arc shape protruding outward. 10. The ‘structure according to any one of

claims 7 tgad.groMp@rei n the void has inner corners having a circular shape.
11. The structure according to any one of clains 7 to 10, wherein the hard

resin foam nenbérwai&ﬂr%@srg%e a heamedast i Gonshavht dy abtoraftgpspansi on
of at |least not less than 20 tinmes. 12. The rain water storing perneation

structure gfoddyy whREhOirsdhatieABR 2fhdd¥H rekah Moakr Gendbe) eidviblyeaf oNMest i ng
menbers conprise a plurality of claws, made of resin, for sticking the

wat er - st or ipgrd)| eeksars espeetivel y Aiexiagnediairaaiepndecddjrgenenber main
body in a dispersed manner around the axis thereof, a housing space for
anot her nephesr-istotragaesh digdsweeppédeivadjyaeeth £|adHerbihdi@rember having
a claw, the water-storage layer being placed inside the water-
shielding layer; and
a lid layer.
2. The rain-water storing permeation structure according to
claim 1, wherein the lid layer containg a water-permeable layer
formed by a water-permeable material.
3. The rain-water storing permeation structure according to
claim 1 or 2, wherein the hard resin foam member is a polystyrene
foam member.
4. The rain-water storing permeation structure according to
claim 2, wherein the water-permeable material is a water-permeable
polystyrene foam member.
5. The rain-water storing permeation structure according to
claims 3, wherein the polystyrene foam member has a density in a
range of 10 to 50 kg/m’.
6. The rain-water storing permeation structure according to any
one claims 1 to 5, wherein the water-shielding layer is made of a
water-proof sheet.

7. The rain water storing permeation structure of any one of the
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circunferential direction around the axis, and the size of housing space
for another nenber is set to a size in which a predeterm ned nunber of the
claws are inserted in a manner aligned in the circunferential direction
around the axis. 13. The structure of claim12, wherein ﬁeqh?§ﬁgqﬁ§mﬁiqgoﬂ
menber main body is fornmed into an annul ar shape with thé C et g i
pl aced on the peripheral edge of the connecting nenber main body; a

plurality ofeassingt bNgQikd aAWBerfBLer R H188kE cdiiridll 6K DdMR1 wall ,
wat er - storing bl oCks respectively, are placed on the inner circunferenti al

edge of thg,¢oRneet bRgadmeoMBi? RGN wibhan NRRAEE $8id<anhaver t he
sane positional” phase as the above- néntioned claws around the axis; the

claw wi dt hs@cﬁritr%ewaﬁé:f?tﬂﬂég och@¥hd B EAlmhNsB R iRBNAGFndd @k, When vi ewed
fromthe axis irection, the assisting claw is positioned between a first

hypot het i cahani@diiah Ebite Re@Bdbhta friamubhey abdis-adgenanecsdgs. endanidp t he
width direction of the claw and a second hypothetical radial Iine

ext endi ng &ROMdwRE dd¥ést ikt BAAOkREM ad0Ra880FHdh Ehaari hdidichamt i on of
the claw, a housing space for another assisting nenber is fornmed between

t he adj acemémassithhkNga | @WVBULNed NEn te gunl praMrhal dbmeetdion:of the axis;
and the size of the housing space for another assisting nenber is set to a

size that all owsnaxtyredetesIl MeEenipgsrvisccieonssiStnergi¢iagsa to enter in
the 40 1 PDT circunferential direction of the axis in an aligned state. 14.

The structpteshfreChiapfszdd? r ohd, fadrersd mheacht@fnadlh@atl amwvimndhehe
assisting claws are forned into a double-claw type so that, with the
respecti veoceaygeiad coltrie dhapgt haxidir ecti on of the
a diagonal support section connecting to the extexnal
wall face support section, for dispersing the pressure imposed on
the face, the diagonal support section being virtually parallel
to a face of one of the chamfered corners.
8. The structure according to claim 7, wherein the void is
made by a plurality of separated voids, and includes at least a
void surrounded by the diagonal support sectiomn.
9. The structure according to claim 7 or 8, wherein the
external wall has an octagonal column shape formed by chamfering
four corners of a virtually square column in an up and down
direction, with each of the edge portions of die side having a
circular arc shape protruding outward.
10. The structure according to any one of claims 7 to 9,
wherein the void has inner corners having a circular shape.
11. The structure according to any one of claims 7 to 10,
wherein the hard resin foam member is made of a foamed styrol

having a ratio of expansion of at least not less than 20 times.

12. The rain water storing permeation structure of any one of
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claws and the assisting claws being |ocated in between, the first claw
portion on one side and the second claw portion on the other side are
allowed to stick respective water-storing bl ocks adjacentt t 2 nogher in
the layer stacking direction. 41  ABSTRACT The present“rﬁ e%P@g -reél ates
to a rain-water storing perneation structure which can be applied to
facilities, such as architectures |like buildings, roads, water channels,

parks and @i%&ﬁogndﬁhexfa&t QhY ShifSt1AROnERSBAS iomBl 85 2 2Luvel i cpsmat er
storing blocks used for such a structure and a connecting nenber for

connect i Nngeihils Wahat &t Wds, BbACkS kdngathe Okt stBLidfiIvMREEr storing
pernmeation structure of the present invention is provided with a

wat er - shi el digig-tliauey, MAcedrinia én I£cenne6: 58F cbek i hie woguid, a @
water-storing |ayer that is constituted by water-storing bl ocks made of a

hard resi ngfgamdeamagineaticigdathd NBAk 8R8L&of Ard hbliding sHRlcacedri nsi de
the water-shielding layer, and a lid |ayer. Therefore, it is possible to

provide a ge@iherCaBfbétCld Torabdt hecwdnethet adji@ncaybsass andhei nce no
heavy machine is required, it is possible to reduce the working space;

thus, it beCtrRFerpatsaD|@E de@tpoVvititind ERENaxed eandt Ohé N Aee bifeAbuOIhg

structure having a high rain-water storing capacity per construction area.
space for another member is set to a size in which a predetermined
number of the claws are inserted in a wmanner aligned in the
circumferential direction around the axis.
13. The structure of claim 12, wherein : the connecting member
main body is formed into an annular shape with the claws being
placed on the peripheral edge of the connecting member main body:;
a plurality of assisting claws, made of resin, for sticking the
water-storing blocks respectively, are placed on the inner
circumferential edge of the connecting member main body, in a
manner =0 ag to have the same positional phase as the above-
mentioned claws around the axis; the claw width of the assisting
claw is set in such a manner that, when viewed from the axis
direction, the assisting claw is positioned between a first
hypothetical radial line extending from the axis to one edge end
in the width direction of the claw and a second hypothetical
radial line extending from the axis to the other edge end in the
width direction of the claw; a housing space for another assisting
member is formed between the adjacent assisting claws in the
circumferential direction of the axis; and the size of the housing

space for another assisting member is set to a size that allows a

predetermined number of the assisting claws to enter in the
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circumferential direction of the axis in an aligned state.

14. The structure of claim 12 or 13, wherein each of the claws
and the assisting claws are formed into a double-claw type so
that, with the respective centers in the length direction of the
claws and the assisting claws being located in between, the first
claw portion on one side and the second claw portion on the other
gide are allowed to stick respective water-storing blocks adjacent

to each other in the layer stacking direction.
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