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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

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,



F- PO 023KN(SG resulting in less land where the soil is Biqe posed to
the surface in roads, play grounds and factory sites. F%ritﬁpgmn

rain water is allowed to fl ow sewage systens and ri ver sE-PREQREINGI nage
channel s, w thout penetrating the soil, thereby causing the follow ng
probl ens: (1) Reduction and exhaustion in ground water, and the subsequent
| and subsi dence. (2) QOccurrence of a heat island phenonenon due to
inability of heat removal fromthe earth surface because of | ess water
evapor at i besulsing ihlessbsndgukere thes soihéadiresthyr expaseditp thepewifaee jimn. (3)
Concentration of rain water into sewage systens and rivers at the tine of
a heavy rawr,is,aﬂaymeugdb@exqi@mtomsimw.en%‘er shisedasge, aath wHtends or
necessity of works for river control systens, and for expansion of sewage
systens, 8allowedrtoaflowtsesrage systpmevamd rivers thiroaghalrainage chaenelsp sol ve
t hese problens, a nethod has been proposed in which: the ground is
excavat edwithdw peretirating ther siih-thareby seusingythefllewingprailemst ure i s
installed therein, and parks, roads, .etc. are forned thereon, or buildings
are. built ther€tDReducties endesthayston, in goouygewater, audithe rai n- wat er
storing perneation structure have been known: (a) A structure based upon a
concr et e embse@ragitiend supsidemerd (N kkei Construction, published on March
13, 1998) in which a tank nade of reinforced concrete is . constructed as
wat er - shi el di ng{3ddenirzkntay€asheatasthiobphenomdnoncdse dadhabilitphofch has a
void at a ratio of approximately 80 % and al so has each side set as |arge
as 1.2 m heet semokat frml the wseth sunfdcei ecdaask, ofdass wfater exaporhtiayer has
been placed, a soil layer is further 2 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



APR 200 F-POL023KN(SG forned thereon so as to forma pﬁﬁ C&?a gge)‘ Ac
enter-to -center* block engineering nethod (disclosed i "of
Hayashi Bussan K. K. ) in which: a tank is fornmed by usi ngF-0108E¥(SED oof
sheet as a water-shielding material layer, and in this tank, water-storing
| ayers are formed by stacking and housi ng cage-shaped hollow bl ocks nade
from pol ypropyl ene, each of which has a trapezoidal pyramd shape
measuring 360 mm X 360 mMm i n upper surface, 270 mm X 270 mmin bottom
face, andf@ffiednthérediesghst todbih saputkdefet a ratio of approximately 95 %
and after a lid layer has been forned thereon, a soil layer is further

pl aced t hénehrentirboreentert ldek eagmerfring mathodr(diselosdd ireagianakeg ng

nmet hod, since the weight of the concrete blocks is very high, its base
portion opfEbsydshiBudsaniEd Dyn avhichh astané&nigt formmddeby alsiisgiah as rei nforced
concrete, and a long construction period is required. Consequently, the
const r uct warteegaoef Seesn®s hivgdtezsshdelding enatdrigiodagier, amdiin chistanict i on of
the water-storing |layers, a heavy machine is required in assenbling the
heavy conerstbe-shbriakday¥¥eare foreded bhetuskimgcin d bousing edge-shhpede wor ki ng
space is required, with the result that the land having a limted area

cannot behodlety blvcks madé €rvm ol lehdiasbyof whiith hgstahtrapezaidsdt er
storing capability. In the case of the.center-to-center* bl ock engi neering
net hod, t pgramid-shhapadehsitiay 38W0ais WadS0oknp b \yppepydwfecd, 270 then not

have a sufficient conpression strength; therefore, as is also described in
the cat al>0g27®Pkhiil ecksttoanfaee! ahd 200kakedn\dighs it & void bhbe ratio

at er-storing layers exceeding 3 m This limts the rain water storing
‘cdpabi | i t yf ppproximately 95 %, and after a lid layer has been formed thereon, a
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



3 F-1, "APR 204 construction area. Mdrreover, PP is not sufficiently
resistant to degradation due to m croorganisns, etc., in the soil. The

obj ective of the present invention is to provide a rain- yater storj
permeation structure which is easily constructed mﬁthout;fﬁb;@@hb&hﬁg a
heavy machi ne, has a superior |oad- resistant property, and provides a
sufficient depth and the subsequent great rain-water storing capacity, as
wel | as waterstmidhitRgattdcRieresedr+ RE disnnahdsef bigisatly meshsveat tor
connecting these water-storing blocks. DI SCLOSURE OF THE | NVENTI ON Thi s

i nvention PPONANESOR FEF ntdler osT ot R speehBat i h thet patture conprising: a
wat er-shi el ding | ayer placed in a recessed section in the ground: a

wat er - st or age | ayeroRipative ebrndd PhceshinyRnEiont by dfe PYEVERRS® WHigh are
made of a hard resin foam nenber, having an_inner space, and are connected
by sticki nfaeep|HoARrEyPHFoRdiiaReRErUGEr YR B alfe SBEdeKsCorpactrdel y with
a connecting nenber having a claw, the water-storage |ayer. being-placed

i nsi de t heWhERSHE tEEi BREEH nPH qyBREVAMPRiPPd 1o & SUPREIMAt 2SSt ori ng bl ock
made of a hard resin foam nenber having an inner space has a high

conpr essi oReEI3 ARt RTSRE Y - S0PePFOfidssad PBEFETENT prBpRrand th8d is |ight

wei ght and easi | manuf actured at | ow costs. Therefore, it is possible to
g y p
provide a subsequent great rain-water storing capacity, as well as water

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



deep construction of the water-storing |layers, and since no heavy 4 | APR
machine is required, it is possible to reduce the working space; thus, it
beconmes possible to provide a rain-water storing perneation struc

having a high rain-water storing capacity per constructi&%ﬁa¢ﬁ@ﬁ'&é@§
particular, its superior |load resistant property enables the upper surface
to be used as roads, and the coverage of such a w de area nakes it

possi bl e twachigree igndequittidd,zétal$ aqpsiddeune xdfducgi Ahewwerkingngpace;
consequently to reduce damage fromheavy rain fall. The water-storing

| ayer is feRwd vy bepengmitossibbe ity PrsveeR sa t1pdn -aRrEctr ¥ajdd, st acked and
pl aced therein; thus, a nunber of small voids for storing rain water nay
be forned. PoiReationcerrigfairef hovies ¢f ik Watrrwadesr Fhgr Mo ERPRS1EEIPa not
more than 70% and nore preferably, in the range of 40 to 65% The

per cent ageCPRETUCRARN 4D -c FUsBIT Bl FEddet AbR FUPIHEOTr 4PFA \ERSEStaBE or i ng
capacity, and the percentage exceedin% 70% tends to cause an insufficient
conpr essi oAr RGENGERAM ¢4 ThecdpeeY S TAGE FokF UBSH rEdTPFHn aBBvERe The
upper surface of the rain-water storing perneation_ structure of the
present i nYRYREEE BAnSHE @ MRS YR WHKEESIE ROSHHIPAFAGEEOR0EES, pl ay
grounds, parks, gardens, etc. Therefore, wth respect to the surface
layer, |ayerslizsyéhlagde AMOUELeChatR Va5t e PIDLPIEGHEREY, HPaRASUCE art an
tracks, soil, etc. are formed. _The |evel of the upper surface of the lid
layer is dSABA9R A& pheaRakPAg £atb consideration the purpose of use,

peri pher al . , ,
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.



conditions, etc., and in general, it is set to virtually the same I|evel as
the peripheral soil layer, with the surface |ayer being included. 5 APR 2Q

4 The water-shielding layer, which has a function to prevengéﬂsgﬁgﬁqa1}$n
wat er from | eaking and flowi ng away, is preferably nmde fréiha taterral.

havi ng no water perneability. In general, a soil layer surrounds the

rai n-water storing perneation structure; however, not limted by this,
structures suchThe wahser-eheelWdins layad, corichehesf enbesctrep sarpoanwirtt he
rain-water storing perneation structure. The lid |layer of the rain-water
storing pefhered orist vacewrfaomol ephing rade flovine mayn 18 prafiearlbyy
designed so as to include a water perneable material layer. The |id |ayer

i deal | y hawadfefnasl oW Ry ifainSaVEnRS  no plesesnpeoreadi 16y 1 Grferaw iy i nto
the inner voids of the water- storing block housed inside the water-storing
| ayer; for@ailoyst sarseindd sper ratitWadesupaeind RpEFerbiofERctvesy
utilizing |and; and prevention of stress from being concentrated_on the
wat er - st oPPYRIVY-o8Rtt hERLGh &Y £bide HAVEEYEY BideefefoRsrats yeals| oad.
On the top of the water-storing bl ocks, concrete floor Ela;es, tiles,

steel plat@8d FRRGTCEF SeRfRF PRt 89T thgr 2Pl ABE@Ta§CPRENI [PeFgmPaAyE and
a soil layer is placed thereon as the surface |ayer, if necessary, a road
may be for fBHH%he surface layer. In the case when the lid |ayer having

no water perneability .is Blaced as descri bed above, a separate
mater-collectinﬁh?a&ﬁQiH§¥e of the rain-water storing permeation structure

of the present invention is 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



such as a water-collecting ditch needs to be placed so as to introduce
rain water into the rain-water storing perneation structure. The
application of a water-perneable material to the lid |ayer makes it
possible to directly introduce rain water over the 6 APR=2§0APRI([iat er
storing perneation structure into the rain-water storing perneation
structure; thus, it is possible to greatly reduce water-collecting
facilitiesraim-batart atdeiha perheatdm-stwarenrstiotionghperaeatiagerst ruct ure
especially when it covers a wde area. In this arrangenent, even in the
event of astrizing pakmeatimm strhcteren tgusheitsois Hogpébleonta lexrepiin- wat er
storing perneation structure is carried by water into a rain-water

col | ecti ngredudd weyeaneeesttinghfadi s iggy bnt by ediechiBreovde raden t he
road surface is heated; stored rain water is allowed to evaporate through
t he wat er - fR¥sieaSlsing deeneattépy fooldtvget RePe¢isdd YsHReRCE: CAYESS #t is
possible to effectively reduce the heat island phenonenon. It is

pref er abl e¥ide firgGe Ibi FLis\GEEPLPETHRIabLEeR o ridite SVPRBOPE 7t ACEYY B lheet
or blocks fornmed by binding particle-shaped or fiber rubber chips having a
wat er - per mBAFAE IpEopBERY PP §SthglavemiondEhe BRI -YEHRerhetWi™r - per meabl e
lid layer as the surface layer. In the case of a soil layer, it is nore
pr ef er abl ePRFFGARE BEFUSRITSSEPUEREFET RYWHRERF dEGarsE2ER UTEF st one

| ayer, a ballast |ayer and a surface saqil |ayer stacked from below wth
t he hi gher “°+:fférHa ?‘ﬁbl%}‘f iaﬁgrlij?"ai fhérhels "advantageous. Moreover,

when the road surface is heated; stored rain water is allowed 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



Moreover, the water-storing blocks of the structure of the present
invention may feature a structure which has an external wall having a

pol ygonal colum shape with an inside void capable of giﬁrkggQWﬁggE: is
made of a hard resin foam nenber that can be buried in¥tflefdoitl¢s®hd al so
has an external wall face support section for receiving a pressure inposed
on one face of the external wall having the pol ygonal colum shape, and a
di agonal 7sugbcEL] sAPRLNM cosupspbing sex ttibenesbemect wad lt facheuwwppstnal wal |
face support section, for dispersing the pressure inposed on the face. In
t he above- aefitianedob| dseerisinet the PROESHTAnEMPITed on biw i%afedeep in the
soil and subjected to a strong soil pressure inposed sideways on the

wat er - st ori ng bfacie ﬁh@véxm@rmne@aglock FEusHppor tevEEc When, 1hHisch
receives the pressure inposed on one surface of the external wall having

t he pol ygobariesbldenn shdge sodhownd Fubisctesderd o S$EPBAEQSPEsPFEAREES and
upon receipt of a égreater soil pressure, the diagonal support section 7a
r77 | APR YORREEE. POLEYBKIN(CSCFhe oMnert isteTiBg t e et EPRaP*YvRlM21f #Rdl support
section effectively disperses and weakens the soil pressure; thus, the

si de wal | 6%°? FRPBPEE kSHECiGes Vi €3 sraqsdvept Ht PHEESHISt HTRIHA SRd°2he
resul ti ng danage and destruction. _Therefore, it is not necessary to take
it into coR&FiRETERartoRhe exsaRalt Wl bittviggl e RPlyoorsl ngkb™ ™ s{PFB2r on the

surface side in its cross-section and .
should first exert a strong resistance, and upon receipt of a

greater soil pressure, the diagonal support section

Ta



to assenble the blocks along its normal face; thus, il_becones possible to
I ncrease the water-storing capacity. Mreover, si nce:_%ﬁemﬂ;’ﬁcgﬂﬁé made of
a hard resin foamnmenber, it is light and no problemis F&03ezBKMSthe
strength even when a nulti-stage |ayered structure is provided. It is also
possi bl'e to easily construct w thout increasing construction costs. As a
result, the advantages of the hard pol ystyrene foam bl ocks are

sufficiently maintained, and it becones possible to provide bl ocks capable

of achi eveswgnecting ¢o the efkiteeh dapallifaté ¥upbbht fedtivrgeffeefiaciyt #ispbhsdshe
wat er-storing blocks of the present invention, the void of the

wat er - st oahdowbhkeérs tise Bofpreablve; thns! the kidk WullboflicdbReRdictioetes nto a
plurality of sections, and it is preferable that the void is surrounded by

at 1east 1 ¢isegptidle s6!dRAbIti6AHNID e rffilindd sndigeantd destructivie wal |
sections surrounding the void are fornmed so that a strong resistance is

exerted aQWepsforeN® Hadt ndeRESEY €0 tARO $LEh o vMstdradioratsl sEmtt that pithe soi |
pressure, inposed sideways, is effectively dispersed by the wall sections

surroundi gglldgo ¥Qite Hilks Rdasr bY theesitifagoBile iBURPREbsSOEdtiaMand t 1S
preferable to design the external wall of the water-storing block of the

present i byeaBtébld ¢hé dYstkdNal0akass Aok i fHEs) thrDet be¢cdTaes pa¥sibiand er i ng
four corners of a virtually square colum in an up and 8 r APR 2004 down

di r ect i oninelaBe @86 Rv&fert ABrRfoea iy, O MM oPboddie shiddethtallodl isamadecul ar
arc shape protrudi ng outward. th this arrangenent, the sides except the

chanf er edof aHA¥eY Pesith FoARAMRbER I &5 ligRO G dOhH ProBlent igkaikedUmibgile Of
bl ocks are two-dinensionally placed in a stable manner, and since a void
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



Is formed between the corners, the percentage of void is increased and the
anount of water storing is increased. Moreover, since tl’te end ti.ons of
each side are fornmed into a circular arc shape protrudiri‘g1 qﬁﬂ}i%ﬁrﬁmlm S
possi ble to avoid concentration of stress at the end portions of each
side, and consequently to increase the durability. In the water-storing

bl ock of the present invention, it is_ preferable to formthe corners of
the inner @&Vt sigecthenydtidh sereh ah Wisr edrarpairte Swapé. thmissidgr Pariehent
makes it possible to disperse a stress on the corners at which
concent r at Rofil BT 853 eTAReN BFOFBUSRUCUEEABY - consequent |y to ensure a

hi gher durability. The hard resin foam nenber of the water-storing bl ock of
the present inU&HtidH s srpregeteat y thadel &= sKyeRhcHO&HPRASTHY an
expansion ratio of at |least not |less than 20 tinmes. This arran%errent makes
it possi bl EC¥HFLC RFEVEART It CREFHRE Safid CARPERRITRT AnTERReIeePlafkTost s,
and an easy lam nation _process_is achieved so that even in a pit deeply
formed in BRe SYHR-GAREDSIOTANIY PAREYE I AREREE INAFEEE afRY FHMRSd 2 Yﬁgeby
making it possible to increase the water-storing capacity. Moreover, the
wat er - st or F-AgE BIMEk PEbHTREE Ty CRERTET s WO PRECSHeAITeati BAtStTucPHFeaEtd
present inveption may have a plurality of 9 E. APR 2f04 cl aws, .,nmade of
resin, for28¢i%TH§ ﬁﬁ‘oﬁ:ﬁE ‘?/ét“@rt-eﬁ EF?WY%P&P(EC“? ctPYEPYET rarfd "FGr F2Y on

the connecting, merber IRINBOdY .2, A15R8"5d, TUISL.ALOUNY Lhgp @i o
protruding cutward, 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



anot her nenber is forned between the adjacent claws in the circunferential
direction around the axis. Here, the size of housing space for another
menber is set to a size in which a predeterm ned nunbdt, pf ﬂmyWB are
inserted in a manner aligned in the circunferential dﬂfétﬂ%gﬂFéround t he
axis. This arrangenment may provide the follow ng functions [a] through [c]
[a] For exanple, in an EUP engi neering nethod(underground water- storing
engi neer i nglamst . hodpei of waschr, afpl ustaldiiygofthemptberwatering tidiockg bl ocks are
connected so as to forma civil engineering structure capable of draw ng
wat er, et crespetddelysi aee tleamedeapadtd wonnaceins merbay Mistbodyvei®ein t he
case when the respective water-storing blocks are connected by the
wat er - st or §hgpensiedc kagremegioung Reaireris, theneef t medc halgusimg skaceofriect i ng
menber main body are made of resin, they do not cause rust, thereby making
it possi bl anethempesper t e fourpadi Petveer bhe itanant, ciawdedeithged above,
the housing space for another nenber is forned between the adjacent claws
in the cifexrdearptatl dlimection dfoutse thRi aXisndlefRe She i€ PRe housi ng
space for another nenber is set to a size in which a predeterm ned nunber
of the cl aliRusing iSR3ERt ERF iaRCARARNAEISA L§nedt it chéizei i ufiriekefiti al
direction around the axis. Therefore, when a plurality of water-storing
bl ock connBERISTFHRERBEr 3MIET] CAPRES (HAYE- POR CRBIGYESE) 1R h reapar: 8+ 1oned

"wat er-storing bl ock connecting nmenber” is occasionally
in the circumferential direction around the axis’

This arrangement 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

10



referred to sinply as "connecting nenber") are packaged,. tgPRmtive
connecting nenbers 2 can be packaged in an overl apped Waln

fol |l owi ng sequence, for exanple, as illustrated in FlI GSF-BOMOZ3KNGEI n FI G
14, with respect to the connecting nenbers 2, a connecting nmenber 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 connecting nenber, the fourth connecting nmenber, the fifth

connect i nghereimadter fa atbe-stoning blockn ectnecting mpember’ issapcasiosiady downwar d
in the Figure). ]D The respective claws 3 of the second connecting nenber 2
are pl acerefendidatresimply 24 Ecoraspéivtg mencherfy ase phckaged,i thetrespackivei ng
menber 2 in the circunferential direction around the axis, when viewed in
the axi s catinestinigmerhibeéte2 canrecpackpgahbeanmienldpyped waoher ie ther st
connecting nenber 2; in this manner, the respective connecting nenber main
bodi es 4 fulbvengesquueade pforesacimpld)ers. ilstratedpackIGS. t4 404 63infFlithe third
connecting nmenber 2 are placed adjacent to the respective claws 3 of the
second cobbewithnresperbéo tRe iconnebingi memifers tai ainrgictiagt memizaroemd t he
axi's, when viewed in the axis direction of the first (and second)

connect i ntherappermast side &f thenBignare, in ahaeip asdeown directinadsireferredber mai n
bodi es 4 are superposed on each other. In this manner, one connecting '
menber -2 twasthefires ednnactingtthembetofullostdédhby thetsecor?d consextéegsi on. (r)
When a predeterm ned nunber of claws 3 of the connecting nenber 11 APR32&0
4 F- PO 02thenther, the third 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



2 have been inserted between the respective claws 3 of.the first
connecting nember 2, when viewed fromthe axis directioh APRHYI4 rst
connecting menber 2, etc., the above-nentioned processed-PDig g are
repeat ed based upon, for exanple, the connecting nenber 2 that was
superposed lastly. In other words, the respective claws 3 of the next
connecting nenber 2 are placed adjacent to the respective claws 3 of the
connectin menber 2 in the circunferential direction around the axis, when
vi ened i B hdwe bedrs inkersed bebween tthe respentive cipweftedithe fitsht was | ast
superposed; in this manner, the respective connecting nenber main bodies 4
ar e super peseectong eaetber Rewhéihwiawedvrodn 4he axois ditecyiohorfide firsth a
narrowed top portion when viewed in the radial direction of the connecting
menber macenbeching member 8, ehe.; bhs abave anenitivned pragesses H® thspeghi ve cl aws
3 of the connecting nenber 2 to be superposed are allowed to enter a space
bet ween t @ ateaveraded thaeeddj g for ezampde; e cenbertings member 2shpdr posi ng
direction and the claw 3 adjacent to this connecting nmenber 2 in the claw
wi dt h di r scasi sarperpossd lagtly.s possible to avoid an increase in the distance
bet ween the connecting nenber main bodies 4 of the two connecting nenbers
2 due to interf bnether berdecthd hespelctive dawk 3 bfthenankecinmertimpber s 2

adj acent to each other in the superposing direction. e By repeating the
above- menmembedr Graeeslnesd (@djacen(t@o theptaspaktivy cddws Goofidat coxpentiders 2
are superposed on one another. [c] By superposing themin the manner as
descri bedmembpby 2ainothe cirbemIdrentiddRi280Hon around the axis, when viewed

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



F- PO1023KN(SG) di stance between the connecting rrenberr.rrai n bodies of the

adj acent connecting nenbers in the height direction di-‘]t IZ@@M s set to
be shorter than the height dinension of the claws. TherlRPoL&3KN(SE2comes
possible to extend the service life of the water-storing bl ock connecting
menber, and -al so to package a plurality of water-storing block, connecting
nmenbers in a conpact nmanner. In the present invention, the follow ng
arrangenent is preferably nade: the connecting nenber main body of the

wat er - st odigtgnbé dekweenthe tonngctibgeeniserd @aik bodidsofatheaadjsdcant shape with
the claws being placed on the peripheral edge of the connecting nmenber

mai n  bodysn@edditg dhémbepd irnglé diciglgt dlravtionnHdheaflawedsmet ftobest i cking the
wat er -stori ng bl ocks respectively, are placed on the inner circunferenti al

edge of tERofRRDGK the REFAEdifRinki®0dy the Rléwsmnner so as to have the
sanme positional phase as the above-nentioned claws around the axis; the

claw wi dth of tMherefurs! itBecon®d¥ bEssiBle tolesttald the ganies lifhaf thavhen vi ewed
fromthe axis direction, the assisting clawis positioned between a first

hypot het i Galter-atbithglb106k esheseting rhé@bel,end atictd paditepedgdueality n. the
wi dth direction of the claw and a second hypothetical radial |ine

ext endi ngof et RCodKkED1bék bHEn O HHRE 1REEIDLH G ancorhpaetindinhedt r ecti on of
the claw, a housi ng space for another assisting nmenber is formed between

the adjacent asghshieNsregba¥nvehtidle, S fllhehgirrahgide?tisQireérable axis;
and the size of the housing space for another assisting nmenber is set to a

si ze that ngdd&VhelcddiREEINR Heieber MATAH0d9 oft the wabdSitoRthEbdogk t0 enter in

tRe circunferential direction of the axis in an aligned state. 13

connecting member is formed into an annular shape with the claws
being placed on the peripheraﬂ 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.

13



I APR 2004 F-POLQ23KN(SG In the above-nentioned arrangenent, the claw

w dth and the [layout of the assisting claws are set=g ﬁp&?ﬂﬂ&d above and
the housing space for another assisting nmenber is fornmgdphfilersnsthe

adj acent assisting claws in the circunferential direction of the axis;
therefore, in the case when the connecting nenber nmain bodies of the
respective connecting nenbers are superposed in the sequence as descri bed
in[b], the assisting claws are placed adjacent to each other in the sane

manner as the chawheShovBahehtioRBAUREnPORRINR! thd BlAY WittPLoRl @8 such as

I ncapability of the superposing process due to Interference between the

. t . . : . | .
assi's Ingleﬁ@gfofe%{fgere@%@%mv@ 5k bt 38 &és%e%a%g@%aﬁﬁ?t hblgirgner

ci rcunfer annular connect1 ng mal n body | such a

manner t h@}%%cé ﬂaxlat}f’o&lte?ta%lsm&gn?exﬁﬂéﬁ?st ﬁ&nﬂ?bgﬁgeé?tﬁé algi?a(%nltow the

cl aws and e assisting claws to stic e water-storing ocks made of
e R e S e A R R R
Sti Cki ng Phe Char SHER) QMG AnE nUhIt foiChd Bog f Ve SERPERNEL ones

Phe asst st g e SRSpAEaEe AR AAARCH Y SOl ioe A de Rril e I The
AR e B e S e S LR
cecond ol SbaprbE Sl ML BRTRat it BogihEE poriBll REGHARLRAIIBNS SUF, 07 11
vat er - st op i, @ﬂcz%zﬂﬁkﬁ:y%?jtﬁg E."s%tperposing 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

hY

i

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

14



14 "APR 2004 F-PO 023KN(SG) to each other in the |ayer _stacking direction.
Wth this arrangenent, it is possible to connect a plunaﬂi ﬁf

wat er-storing blocks in an abutting manner by using one KBfO KIN(§G) menber
and al so to connect the adjacent water-storing blocks in the |ayer
stacking direction. Therefore, it is possible to reduce the nunber of the
connecting nenbers per civil engineering structure, and al so to reduce
costs required for the construction work. BRI EF DESCRI PTI ON OF THE

DRAW NGS Ed each otEenimpehe pegdr sackimyvdireatioahows a cross-section of a
structural exanple of a rain-water storing perneation structure of the

present inventi ithrthds BBRIgferion St (9 pexgibhi to eorvwattsa phireditytaft e of
wat er -stori ng bl ocks and wat er - perneabl e pol ystyrene foam boards. FIG 2 is

a Cr 0ss- s@aitesddrinp@lodls frhanrdhdttidiy Blansie@Byngsingesm@adnoactdhg uct ur e
shown in FIG 1. FIG 3 is a partial enlarged cross-sectional view of an

upper endmdabei,ahdhldod dodidbebaheradiieimingaparoRein®blaksdattiee shown in
FIG |I. FIG 4 is a perspective view that shows a water-storing bl ock

connect i niay@ndRekigr deetiohng wat er-storing bl ocks together with each
other in the rain-water storing perneation structure of FIG 1. FIG 5 is a

perspective vi eWheraforsNing pisséNarmiredate e mimbbhef thé eonfibetingg bl ock
connecting nmenber used In arranging and |am nating the water-storing

\% 'OCES of nidrgbefls pbF Givibehgin el StraRbii«)ald ¥iseWolrtdiucehowss a case in
I C

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. 3 is a partial enlé.rged cross-sectional view of an upper end
portion of the rain—wafer storing permeation strﬁcture 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

15



15 APR 20W F- PO 023KN(SG) the rain-water storing pernmeation structure of
FIG 1is fornmed below a road. FIG 7 is a draw ng thatfsmq&‘@Ra@[jgﬁérrpl e of
a horizontal cross-sectional structure of the rain-wat gpel@eEKNESG)
permeation structure forned below a road. FIG 8(a) i.s a plan view that
shows a nodified exanple of the water-storing block, and FIG 8(b) is a
front viewthereof. FIG 9 is a partial perspective view show ng an
exanple in which the water-storing blocks of FIG 8 are arranged. FIG 10

i S a per spRClivewikeMstdifly EPNR aBiofRirhb Rt OS] ¥ fem¥@belows a0 i Ng
bl ock connecting nmenber for "securing the water-storing blocks together

wth eachypjrer. FIG 11 is a plan view that shows the water-storing bl ock
connecting menber of FIG 10. FIG 12 is a front view of the water-storing

bl ock connect i @IGW@%?%]wﬂgﬁha]t%hﬁ&n&a. R feyYRbPREBEL] el evation

that shows a state in the water-storing block connecting nenbers of

FIG 10 ?Téol?isﬁs%gfi%ﬂaﬁ ereucg?ﬁ%(ﬁﬂi;ﬁ@raﬁ-@atéfl sf':(ﬁ'gﬁ%?ﬁi)ﬂfea‘ﬂo%w that shows

anot her exanp e water-storing connecting nmenber. FIG

Lok SRS Bogipachgine o0 e crarple of e vater sior
connecting FIG. 8(a) is a plan view that shows a modified example of
the water-storing block, and FIG. 8(b} is a front view thereof.

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. 16 is a front view of the water-storing block connecting

member of FIG. 15.
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menber of FIG 15. 16 THE BEST MODE FOR CARRYI NG OUT THE | NVENTIL.ON Wt h
respect to the material for the water-storing bl ock Ia‘?e‘}?%Pl[% kn t he
present invention, a known hard resin foam menber can be™-PUt&@KMERHdOUt any
particular limtation; and exanples thereof include hard polyurethane
foam foanmed pol ystyrene (polystyrene foan), etc. A nethod for formng
these materials into a water-storing block is not particularly Iimted;
however,. a nethod in which the foamng resin naterial is |loaded into a
nold having a void with a predeterm ned shape and foaned is nost

preferably used. In particular, the application of polystyrene foamis
parti cul aﬁﬂiE BE & FQR G&RRYINQpQﬁERE&ﬁEiWﬁhHYHQHS susceptible to
hydrol ysis and _deterioration due to mcroorganisnms in the soil, and in
that since pol y¥ithrrespe¢lstamthenratepiad for the wtar-storing hlecks ldyters The

pol ystyrene foamis manufactured through a known nanufacturing method.
More speciuseddn the presenhdaventiencafmomeard resin foanpoigmber ean lseads are
i npregnated with | ow boiling-point hydrocarbon such as propane or butane
to form avpednvithonéeny pantiular limidation; pnddaenpiendtieseafinclude t hi s
foamng resin material is loaded into a nold with a void having a

pr edet er nitvied peizprethiaae foenhdaanmed polystynenddipelystyeena fmpe), attar eAso t hat
t he pol ystyrene is brought into a fluidizing state with a foam ng agent
evapor at edethosk fopyforming these nfatemads istoea ved ter herivgridpely ivhot he

pol ystyrene foam which is varied depending on the nold void and the
pmount of pagbigularly Aanited; howener,anmethodfin Which the foaming resin

- material is loaded into a mold having a void with a predetermined shape
and foamed is most preferably used. |

In particuiar, the application of polystyrene foam is particularly
preferable in that it is inexpensive and less susceptible to hydrolysis and
deterioration &ue 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 methoti,is exemplified in
which polystyrene beads are impregnate-d 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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, - APR2004 F- POLO23KN(SG i npregnated foam ng agent to.the pol ystyrene
resin, etc., is properly adjusted depending on its purkpdSJPRnZ{]é#

wat er-storing block of the present invention, the densiptponfeskigsfpaned
material is preferably set in the range of 10 to 50 kg/ns, and the density
| ess than 10 kg/ns fails to provide a sufficient conpression strength for
the block, and in the case of a heavy bl ock exceeding 50 kg/ns, the weight
becones too great, resulting in degradation in the operability. Wth
respect 1gnphenyikarfoRAIiABE YR tTRIRE fHiyh@¥ehe Hesid)@tc) 8k prvgédy storing
perneation Structure, a water-perneabl e polystyrene foam|ayer is

pref er abl ygjsedd d@p@naﬂgg PEERAREbddeY ITh R whdkd-bEd#iRE block bithed as |ong
as rain water 1s allowed to penetrate therein. The water-perneable

pol ystyr e,?ﬁes@ﬁx iRSeRtiBY! Hod deasftgaiTad o8aadPRRAEHHal ¥ Pw&%ﬁhwf kdy o1 ds

I ncl uded erein, or as foaned polystyrene having a sirip shape with a

di aneter gfe f&ygéf g; 107 HD E%Nﬁf,ain& 1S aBRkithaBeetha® of iAo plate or

a block. It 1Is erable t0 use a water-péerneable sheet in conbination

ith h = g { : to th
W th suc %gog%g@g% gﬁgfectfﬁi@x?fgé&Eﬁg%ndﬁﬁﬁx%}%gh%ﬁhéﬁéck,\’é{ﬂd‘n‘i eHEaket O the

wat er - per . , eet y be used, and nore specifically,
exanpl es ' j-her ) EfjLsrddtoth or a
conposi t e&ﬂr‘]r%!t11 %%lfvgl Blg& %gg?%df}gg srgtﬁ g&lﬁa’?d}%n‘gg rtgzeicﬁ%n%t eri IefatWt h respect

to the majgri ”&ééﬁa‘&taitﬂ& ﬁpghg\@?&céﬁlﬁiﬁl ding material layer in the

rai n-water storing pefneation structure 1s"not particularly limted, as

Long as it can (miiaLRedtg el W ald-behBkatld hoitbrial BRfGOSE Bl 1 OW away.

Exanpl es thereof 1 nc res concrete, ., and a wat er - pr oof

sheet is poreREef gﬁﬁ‘%é’ pﬂfﬁ%atﬂ;ﬁ’lestructure, a water-permeable polystyrene
foam layer is preferably used, and the permeability is not particularly
limited as long as rain water is allowed to peﬁ;trate 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'stler. 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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18 . 1 APR 2004 F-PQO 023KN(SG) water-storing block used, in the rain-water
storing perneation structure in the present inventi on% %Qﬂger\BI ght;
therefore, with respect to the water-shielding |ayer hop@O@g dehyock, it
IS not necessary to use a nmaterial having a high strength such as concrete
(at | east one water-proof sheet is sufficient), and it is possible to
avoid corners of the water-storing block from danagi ng the water-proof
sheet. The application of a flexible water-proof sheet nakes it possible

to carry Guhted-$i@pild Hmhk%ewtn@raﬁcﬁa%&a%mg bBrinBstidhaRsudurkhe’

soil. layers in the pit, and also to shorten the construction period,
resul ting sl fRGnt Shvadiyn TS !h'gﬁ%@éigh@nﬂlérgmrfé%&& rifigdetitgspect to
the arrangenent” and material of the water-proof sheet, not particularly
limted, amé WBi&-ieldfticch is generally used as a wat er - proof sheet rray
be used. Mdre specifically, a sheet having a thickness of approximately 4

mm for ”teaEEr RARWHELthd BRICKS I19fs ﬂ&ﬂﬁ@é saly B6uRe! MR8 Eﬁ%v%@ coat ed

with an asphal t-based nateri al, or a eet” having a thickness o
appr oxi MGLK Qréngfh EQck Epétmt@y (PR pRo £G@MPosi tion of a
rubber materbl al, q %ﬁi a(é gg]lzg?oprene asbber buty rubber or ethylene

propyl ene g&fﬁ?ﬂntﬁ Eﬁ%’i%m"@&é&#ﬁb Wd%%&s"&f th'RHPERLELD L?%E dekOf

natural fibers and synt ers, If necessary, IS pre y used.

Besi des ”I'Eo rm&ggﬁl;%%é% t%f%ﬁ%hfgﬁmﬂt Efli‘n’és‘gggﬁﬂflhﬂgomeggﬂtﬂé’p' astic

resin or at ast oner Into a sheet or

conbi ned "W%ﬂar%ﬁﬁ!f%h&@t ol B # pisHile tIR4rRY 88t Qecdﬁ%%ﬂxctidh BRklipul ar. a

.cerrp05| te sheet
accordance with the shape of the soil layers in the pit, and also to

shorten the construction period, resulting 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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by an organi c nonwoven fabric and an asphal t-based matgerij al Fﬂszz 19 -
APR 2004 F-P01023KN(SG superior expandi ng property, ai |A @affixed

~to a recessed shape of the pit in the ground, and inexgep 'ﬁi ; ef ore,
this material is preferably used. Referring to Figures, 1 eo\éslg}\{(%ﬁng

description wll discuss enbodinents of the present invention. In the.
foll ow ng exanples, polystyrene foam having a density of 25 kg/cnB is used
as the hard resin foam nenber. The water-storing block 5 having a shape

e o1 - por el kP RRreh: My LT ARy ML IRRRI oL D |0
floam boar g d b1 eaNeIF el Bln SR S e AR Yie KAt e K K )

whi ch was 0 rfing s polystyréne 0 a board shape

havi ng a }éhéfgﬁmgfas%fd 250 mm was used. FIG 1 is a perspective view of a

vertical RY9ss?e I'on that shows an arrangenent and a | am nated state of

wat er -storing_ blogks, and Walel: PEL IRARL G PALYStYEERS APaIRagr ds. FIG. 2

shows a cross-sec e ral wat'er- storing perneation

exer 1 1 aavpgigeads of B pRAIRSEnEhR T B BIRWER FMEEC ) o 6
o1 de-val | 2gBhykeR SRl DAV R R ety S R o L BT G PR R g 0o
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water-permeable polystyrene foam material, a water-permeable

polystyrene foam board (tréde 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

crogs—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
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by the followi ng |ayers placed along the respective pit faces in the -
ground with the side faces having a tilt angle of 45: aﬁf-’}éf ) Oheizng 20
F- PO 1023KN( SG sheet |ayer 3 using a conposite sheet h @_gn% (f;}(‘ness of
4 mm made of an organic fiber nonwoven fabric and an asphalt-based

material (trade name: Custom NT, made by Nisshin Tokushu Kensetsu K K.) as
a water-shielding material |ayer 3; a water-perneable polystyrene foam
board layer 9 fornmed as the | owernost |ayer; a water-storing |ayer 6

formed by sEbafldyes 3akiiy £cohdtsifd et haviay iathitkAess sPAeRR madbayer 11
havi ng two stages of water-perneabl e polystyrene foamboard |layers; and a

lid | ayer of An"G¥¢ansd ﬁﬁeﬁhﬁw&%h”%ﬂceaﬁﬂ‘%ﬁtas]p'halﬁbgﬂ‘ééfilg lni%teh-ﬁali(ﬁ%ﬁ' led in

the rain-water storing perneation structure shown in .1 and 2 so as

to draw I dlainEtoth NEnallBYeNIssHil Mok AR ARERUIRECH A WAt e stor i ng
permeation structure 1s fornmed into a nound-shape and placed higher than

the peri Phpli@l-shiIGi 2B ek fal2ah0R 8, ol haicBastrafefhIB By sIrtid fmiiel easi ng

means such as valve fay be used. Mbreover, as illustratéd in FIGS. 1 and

2, a sandpohd $ayét 9 forthed %rsa,lﬂmow&%mtqaﬁﬁ% Ruksr-Sfordhg tder 6

wat er - shi el di ng 'sheet layer 3. Fl 3 shows 'the structure of the upper end

por t1 on Oforied byAtAekBLlatbRtdin P YIRS Ay R el Gpdddsof 18T 0ed

manner. The rain-water storing perneation structure 1 1s shielded by the

wat er-shi-qhq{axangft%ts BE Qv r%rgp%gﬂg gﬁégg{yraie §d4in Mohird 38¢ledt OVi ded

with the water-storing lNayer 6 forne ystyrene foam bl ocks 20

(FIG .S S8 1 B ol he ARHRTACH AN BhAGKEHIGLES, £4.07 N bl ocks 6, and

_,tJje lid | ayer 17 place ereon that or me e wat er - per neabl e
- - Apump 18 is installed in the rain-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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sheet layer 13 and the water-perneabl e pol ystyrene foam board | aye

Moreover, on the lid layer 17, a surface layer 7, cons{#tju Rbﬂﬁ #crushed
21 APR 2004 F- PO1023KN(SG stone | ayer 32, a gravel Iay@rp bagrf@asoi |
ap

| ayer 15, is fornmed. Each of spaces having a triangul ar e fornmed by
t he peripheral soil faces of the pit and the rectangul ar water storing
blocks is filled with a water-perneabl e polystyrene foamboard cut into a
proper shape as a filling nenber 34. The water-shielding sheet 3 is

o hed efthBlayEN gy lerkDRL lRREEI ma% qil el 21 FhAbA0 FUGH of T or ed

by the water-pe fene oam e wat er - storlng

bl ocks 5, 3%9%5% ﬁﬁ&gé@ﬁrps‘i{d 39\!]991;}@?{ He‘}ﬁi Egﬁffaé%Hf' ng of

t he vvater S r|e rst

7 B B B B o0
f d
o X Ry &,anfmséﬂ{@z?&xat Hioai PIE RS By

f oam boar anged ther eon, and the water-perneable sheet 13 is
fart her ﬁd]; n?eirﬁg?xgg and properly secured. Upon arrangi ng and stacki ng

taﬂgrbﬁ’?tcfr ﬁsiﬁé'@ﬁsﬁ"f%‘%ﬁfﬁw@dﬁi Biseh 53Rl b %ﬁ%ﬁf‘ﬂ%ﬁﬂ@oﬁgﬁi | ﬁfg |
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vat er- St Spr: %e foam h%o ff ragthréevrv}gger gtor?ngo M‘oc']& f | $h1d Seclifed ©" e by

machi ni n

M

[

to the peripheral ground portion. The securing of the water-sh1e1d1ng
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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end portion of a steel plate having a proper size into @ gayt shape
and bending this in the vertical direction, and this is}-lgfa&-g&fm%een t he
r

foamed materials of the stacked upper and | ower pol ystyrfeR813Z3ENEBG) ~ f

" APR 2004 F- POL023KN(SG bl ocks with the sawteeth end portion cutting

tHerein; thus, it is allowed to exert a predeterm ned function. The shape

of the connecting nenber 2 is not particularly limted as long as it

exerts the, above-nentioned function. FIG 5 shows_an exarygl e i.n which the
A

pol yst yr ehtodksawith thasawdgeth erd portionam tting brpreinahais i i gHawadd
stacked by using the_ connecting nenbers shown in FIG 4. This polystyrene
f oam bl ocko eBerfhapradsteraigedfonotion i Thepbepe of o compeetingdt h and 250 nm
in height, and is provided with four inner spaces 21, each penetrating in
an up antemhar & saeel partiovdariyimited as langas Boexenteithel engt h and 350 mm
in width. Wen viewed fromabove, this has a lattice structure. The foaned
materi al &bpvemgentionedfunetipnn 23 of the spaces has a thickness of 150
mm and the foaned material forming the peripheral walls 45 has a
t hi ckness of 75FHa. S\pleews hasexaanpleaitr whdchl the polxatarens feamHdaekgyaps, the
i nner spaces are arr anged with intervals of 150 nm The foaned material,
whi ch for #8, nsed parKIG5.0hapd 2,gfretanrangpd.cesl stagked dypesinghdreal wal | s 25,
is provided with a slit 27 having a width of 25 nm and a hei ght of
appr oxi natehpeatdns members showai im Fifat 4r  Thialpolysssirene foass|block @8 bet ween
the right and left inner spaces. The shape of the polyst ér ene_ foam bl ocks
i s not |ihasadsize athk)00ow én dengthy ik Oshapdn vaxddihaaayilgﬁ pem iuch as a
‘€9l um shape and a ]
height, and is provided with four inner spaces 21, each penetrating in an

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, is provided with a slit 27 having a

width of 25 mm and a height of approximately 100 mm so 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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pol ygonal pillar shape, may be used as |ong as the shape is not 6).1oken by
a |l oad i nposed from above. Moreover, it is not necessar @Ra?ﬂ 4he

wat er-storing blocks to have the sane shape, and bl ocks FayigegRaiEGer ent
shapes may be freely conbined. It is not necessary for all the 23 J APR
2004" F-POL023KN(SG) water-storing bl ocks used for the water-storing | ayer
to have the inner spaces, and hard resin foam nenbers w thout spaces nmay
be interpolated upon arrangi ng and stacking the blocks. Here, with

respect t@sthesfiriaRGasbkantal fArkad wﬁﬁe%tst%m{%w&l Rl Sve thenmée not

necessarily arranged and stacked w t hout gaps between them as |ong as

they vi t hgiand, anbopet it Shdy PRLANGYRYitNBRE QYEes Mdypsespect Lo the

spaces for stofing water, in addition to the inner spaces provided in the

bl ocks ¢ NE{REhYREeRtupbiSiBhEl s hE obACkS, bldtRse TR gy from (e

arrangi ng and stac state of the water-storing bl ocks may be included.

The inner résﬁ%%% tS’ft][}E ?g@%%&ﬁ?%ﬁcﬁ@@@a%?—%‘ﬁoﬁﬁgﬁﬁb&l&é‘,%@. dreenot

wat er - storing bl oc as a shape that “is opened’in the vertical

di 1 ect | 0N NRUEYAY arkbndBY aHAVEAPREA Wikt bipd BEtEEh tRERAIacHobgcdd on. 11

this case, sinte the partitions 1n the horizontal ‘direction is

| ess cont gl RutiiiebRal oo EFDGEA ARAIGHSYe3 | WickcARRE! Rk FaIpaRbEYC.

resulting i a reduction in e anount of water storing. It i's preferable

o e HYSpadRORS diAng PORRC A BAjtiGn APME Anhlr BAcUE b AReddn Bt | On.

In the con t1on exanp = t he wat ring block 5is
| aced w i C L f he
Cenor o i MSLSOMALAYE JFOR ool iathgRIANG, (RIE oot RILE Rk

the arranging and stacking state of the water-storing blocks may be
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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wat er-storing block | ocated bel ow, and the connecting rafe.r%‘o.er st} é ‘the
respective corners of the peripheral walls 25 of four vﬁﬁterAERo?ﬁ ; bl ocks
5 located as its upper layer so as to secure them thusF-FOI28KNESGEMENt

i s made such that the center of the water-storing block of the |ower |ayer
I s positioned at the connecting point of the four corners of the 24 ' APR
2004 F-PO1023KN(SG water-storing blocks of the upper layer. This
arrangenent preferably prevents the occurrence of a partial descent even
when a pawtdtat-stedngitdocksnoideduppert lyetrop Thiis eheangimentpeefesablyi ng
perneation structure. FIG 6 shows an exanple in which a rain-water storing
per neat i opréversss the q@cacathdecsfenphrtdapdvadnt exdn When papadtialoadi is
constructed as follows: A paved road face 51 is placed, below this |layer
are pl aceimposed bnltheeiopld thedradn eoatareiteringopermedtaoe sb@idarei ng as the
lid [ayer 17, below this is placed a water-storing |ayer 6 formed by
arrangi ng t he WREEr 6sdhwwsgn ixaeksleSn whithbe rain-whiter issoripgaced a

wat er - proof sheet layer 3. Here, in this exanple, in order to receive the
| oad of t bermeation! kaykl ¢oplated! leereatina paved yoad. a di spersed manner, a

nor mal pol ystyrene foam bl ock layer 57 is forned as the |lower |ayer of the
concrete floor Whatgaved rd@d ishenstattetdes, folowat &rpadd eadd figpe 5Lmnel 53 is
install ed and a wat er-passage hole 55 is forned in the water-collecting

funnel 53paced)dlldvaithisikiyer dre pihtedvadsoiblager MSaded thwnenatefloat or i ng
| ayer 6 through the water-passage hole 55. In recent years, a

wat er - per phadel 52 pemiing d¥eihieolid Nagebt®beldavtiisfe placba iwatebastoring of a
Avat er - per neabl e paved road face, it is 'possible to use a water-perneabl e
t¥d, exenphydr @dotiied b arkangiye blee 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. ‘ T

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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used, without installing the water-collecting funnel 53va" % W?ﬂg‘

wat er - passage hole 55. The rain-water storing perneations B \ﬁn I n
FIG 6, placed below a paved road, has the sanme shape &sP&02sRENEGEd 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-POL023KN(SG direction of the road face, or storing
| ayers having a structure exenplified by FIG 6 may be intermttently

formed. QuirBetibndrdBs Phdifise Pavetbrin@idydisnadnarLsiractme bushes and a
side wal k, and a water-perneabl e pavenent layer 59 is fornmed. In the sane

nmanner aseidif pEfRABFEFIN0¢mhy Be atefmittRatEofdrniaer 15, the gravel layer
31 and crushed stonée |layer 32 are fornmed fromthe top, and the

wat er - per meabl eQslesh £id¥8'of3RE gahedVRhfic PRIABS fermed bulshes @d doam boar d
| ayer 11 are placed as a |lid layer so that both rain water on the traffic

road and gQienwBd &indPh wARrSiten Ik pivensireived Pist foemedat iy 8ier i Ng
| ayer 6 and stored. Here, FI'G 7- shows a structure of the cross-sections

in the hoingaabahefiasablel Qb pleshdkAng PR 2nthsdil MydrEs, fhien- wat er

storing perneation structure of FIG 6. The rain water stored in the
' ai N vl S NANbHe BEIRAL e dSitoE Uy ér BR)arReovERA Bont theteptan@ui shi ng

wat er, energency drinking water after purification by a water-purifying
device, apsh fRItbRPeBHidable sHBEETayel aR] BY SrathANSTHER DRRBORIBHRACDE]
foam board layer 11 are placed as a lid layer so that both rain water on
the traffic road and rain water on the side wé}k 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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(1) The water-storing block used in the present invention nmay have, an
arrangenent shown in FIG 8. FIG 8(a) shows a pl an-vife\/{ g&ﬁé?ﬂﬁél on of
the water-storing block, and FIG 8(b) shows a front-vi gupoR@agiNEGS i on.
FIG 9 shows an exanple in which the water-storing blocks are partially
stacked two-di nensionally. The water-storing block 65 is nade of foaned
styrol, which is one exanple of the hard resin foam26 - | APR 200"

F- POL023KN( SG nenber, and has an octagonal columm shape fornmed by a
virtuall yméﬂ&s@f,eazﬁphamnwtg%{nﬁmrcdaam%_ﬁaﬁ@mrﬁé&w A viftudfyand down

direction; thus, 1ts outer I's constituted by four w der outer wall

faces 65&@{1%%1?%' itﬁ%ﬁpwxﬁ%rdﬁ%w&es%ﬁuﬁmaamgdifrla@asnioEach

side 65c a each outer wa face 65a an ach corner face 65

| nt er sect ¢paghits GHBEF watl Y @Rk ARLY bIHRE Wik offeCWalliiRes U5 AP

protrudi ng outwar out having a"sharp sticking shape. Thus, 1t is

possi bl e &ﬁg%ﬁ Shr SR Bhet ERsBatstotiramathddy. S BAGL kol 6auiaed by

externally ough not sho In the Figure, in the case

wh th - ' - Lol |
en the V@éﬁ%ﬁ%ﬁ%ﬂt@g WAIPpAce 652 ahR esécﬁcé%‘%ﬁet Tao BBBteratcpBah Al | Y

shown in e connecti ng nenbers, as shown iIn 4, are used to

wih resporrt ke PrACEIIN I RRRRRD dud At M o PR, fEREardT TS

with respect to e sta e water- ks 65, ITn FIG

hem  noweugo St HayES ofBFE LRk Madh 0 fPuf) & B RS Ul el =

t hem however, fset marmer a di agonal

g ower Cogr BrroR HNRRSEs AR RAr AT AURCH BT SRCERFHE il “Chch
orher. forces. Although not shown in the Figure, in the case when the
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

' .
s

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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Inside the outer wall constituting the water-storing bl.ock 65, a_plurality
of voids 62 are forned in a separate nanner so as to stnr1e AP/R( ﬂlyThese
voids 62 is constituted by a first void 62a in the cent eF-Boa023KNEG)
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 | ocated between each side and each corner face 65b wth a narrow wi dth
al ong each side of the first void 62a and each corner 27 i APR 2004

F- POLO23Ki2@5h.aCElereba wigll §ortionaddrroanding the firguadidngcohd fdidst and
second voids 62a and 62b exerts a reinforcing effect against an externally

applied B2aGed BRPTREre a b foRd it &ffeuti (hibkbak Sernallptappliedor ds, the
wal | portion, which extends fromthe virtually center of the outer wall

face 65afsrewabthddedeor the &idten-stbFingablovk @5, hagoselert wotds thetweallwal | face
65a and which i's san ched between the adjacent second voids 62b, forns

an outer Yalrtiohaahich RROEN Aol the Girfrhllyabéh ervsdl thepfiter avall théeh  starts
fromthe outer wall face supporting portion 63, and is surrounded by the

' second VoigBafAkvadint Aifddtin Viitdaldrihesamaltoitagerir wallaes E5a9
portion 64; thus, in the case when an external force is exerted on the

outer wal lhnldagRidbss sdi®wRHed Bttwdedy tife hdjidepR¥ebefld RYidd162botireds Wal |
face supporting portion 63 so that the .outer wall face 65a is not easily

di st ort edanEneferivaB 868 8hBpoRNH L PoRtichOsS,Cand ackallle 1o, igichout er wal |
face 65a, the external force is Supported by the outer wall face

SUPDOr L k00 08, B ofd, 8 ko plrtprkensbaml s descsniing o
the outer pyafte §26RdSHAABIY S8d RALLLAR R3d 623 ForBY ANdiakosyth a case, the - .-
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.

28
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outer wall face 65a is not easily distorted, and allowed to exert strong

resi stance. Therefore, the water-storing vessel consti tuﬁ%ﬂ%}gﬂl&ngz}al ity

of such water-storing blocks 65 is | ess susceptible to o))
destruction, and allowed to maintain a. great water-storing capability.
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
form ng a sharp edge portion on which stresses tend to concentrate. 28

TI-E 1 Ap SG Mngemsfver) i tiEcstas®hwhel phuiilithalfl & it stopirff bRjcREigm bl ocks
65 are two-dinensionally arranged, a void 62c surrounded by the

wat er - st 0&&@&%-@%&@1@n§ﬂ§@@bﬁ%§d} 8 vol BRE supsdedd By &Pk | n ot her
words, the void 62c, .surrounded by the corner faces 65b" of the

wat er - St Ok Aigriteries Macks 851tBMBd1ves I Rrnidd isiOSREREE,  Ini dthepase the
percentage of void, and also to 1 ncrease the anount of water storing. A

passage Nejdrd@bthavbiledc, SiiFr6lihabd Ay P e thtds B5RTELRBCLI ON,  whi ch
allows the voids 62 to communicate with each other, is forned in each of

the upper weaRlaftoRRLl b18Bk#8E, IIforiid SRRt it Rpd¥kifIaah BeFésfe tHace 65b
and on each wall portion on an extended line therefromof the

wat er - st opiePEerHa@ekofORid! Bd aléd td Sndask Bhe akodyPbiwsker kistingt er only in

specific voids, and consequently to allow the voids 62 to have tThe sane

wat er | evel . '”Atﬂ%%sﬁgé?ﬁWGB HdVanpal Smidifhi199 shlapeks #8 cRe-sdasdgd. as

dllustrated in FI'G 9, the passage holes 66, each having a- virtually

sen ci r culad; ' v 2jf
WicBNARRYs BheE vhRIBS th QB&%?h?cﬁAge%B%m Sfhrdisfordbl by

<hrcul ar shape in its cross-section ‘water-storing

i an up 2aghdWRedigRat idfter PotBontdifl RS PR YortibA dFLCRSdrRkEEd

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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i nto another shape, for exanple, a slit shape, so that ywhen

wat er-storing bl ocks 65 are stacked vertically, the honﬂa%%gn% med
into a passage hol e having an el ongated shape, or may beF{folo2KNGEGE an

el liptical shape; however, when they are arranged to forma into a tube
shape having virtually circular shape in its cross-section as in the 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 s sirespepsesnraly opothsr binaragirqumierien tisd faces.r aMiowaovsr, FIGS. APR 20%
F- P01023KN(S¢G£ stresses securely on the inner circunferential faces.

Mor eover , andcshaye exeanplified @ easernipl whiddone passagmhold tshfoemedissage hol e
is forned in, each of the virtually upper center portion and the bottom
portion ofeachcHf theorinerallnuppesbentervrorsion ané theheétommbrtinmes éach
position thereof are not particularly limted by this exanple; and a

pl ural ity cernepfacse 6ily hnweveasy el puanben andfyripativorpredtion thepeef 2xeon ot her
than the virtually center position of each corner face 65b. (2) In order
t 0 i ncr eadw@tipartisadadplingitedtby thig exanple; aader phualitypihadek amay deot her
arrangenment may be proposed in which a notched section is formed in each
corner pofermadcandtit may he forreed inex position dthertthapathe virteally

wat er - st ori ng | ayer is formed by aligning side by side or stacking a

pl ur al i t y contempesitionoef eaghbtarnles fachpBbbar r angement makes it possible to
forma void surrounded by the notched sections forned in the respective
corner pof2) bmsrdehtes indreape the pengm tagevdivwid ofithe veatrrastanihg blvekajrount
99 wat er storing is also increased.

) another arrangement may be proposed 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 blocks
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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(3) FIGS. 10 to 12 show a nodified exanple of the water-storing %back
connecting nmenber. An explanation will be given of an exa}m i ch the
wat er-storing bl ock connecting menber 12 is applied to RPOEREBKN(Rfineeri ng
met hod. The EUP engineering nethod refers to an engineering nethod wherein
anong a plurality of enpty foanmed styrol bl ocks 20, circunferenti al

portions of the adjacent foaned styrol blocks 20 in the lateral direction
are face-to-face connected through a connecting nenber 12, and the

adj acent {QBthes! throligh! Pedn @it nddinbep 12174 ownfostd @akividn (in the
stacking direction) are also connected to 30 APR2004 F- POLO23KN(SG each

other t hr@&@he@rﬁwﬁ&w@; RROBSFaihAvaterastd Oisf oo intdide Ithe dogineder i ng
structure; thus, rain water, etc., is stored inside the foamed styrol

bl ocks 20st590PBlocRs!20 & 8490 batdawrd ItegOonnect i ng member 12 is nmade of
hi gh-i npact pol ystyrene, and nol ded, and four claws 33 that respectively

stick a plural !TMe%nn@ﬁ'ﬁiﬁ@%ﬁ%ﬁﬂé@@i%ﬂ@|ofbiigﬁlﬁmli’&ti§b1$’§‘@'réﬁéﬁr al

direction and in the up an own direction (in the stacking direction) are

pl aced on,4lienolRREl RRG BLr 2060s BB thatqREEEdtivdy Heidkes pliddlityosty 4 having a
virtually disc doughnut shape in a uniformy dispersed manner around the

axi s of %&%c@ﬂf‘ﬁ%ﬁhﬂ% belEBR0 iRany 1éte@m@ﬂéaﬂiorﬁ§ﬁ85ﬁithg_@ﬁb aws 35
shorter than the claws 33 are placed on the inner circunferential edge of

e oY B TRRE A (03(adng, SIS nSpnEeRA e (1o sere

housi ng spaGEhelal SddLbMELoREEYERD hBMIRHIASRIbo&Yy @ Faving a virtually
disc 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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33 in the circunferential direction of the axis, and as UDA\-
anot her - nenber housi ng space S2 is forned between the %gg%g?m?%éal)stl ng
claws 35 in the circunferential direction of the axis. 0
represents the axis of the connecting nenber main body 36. Each of the
claws 33 and the assisting claws 35 is fornmed into a double claw shape

having a T-letter format in its cross-section with narrowed tops so that,
i.n the,len of the claw 33 and the

ith th
st 1o SERGRhES TR B Bl S B TAE AT 5 85 B 658 abaiGHDrlrBR on oo

si de and ggﬁ second claw portion on the other side are allowed to stick
respecti vé foamed styrol bI ocks 20 adj acent to each ot her I n the stacking
direction (the aned s ﬁcks 20 arg1 1 APR 2 8 glOZiiKN( SG)
sufficiently sof es%“ﬁ? et?é1°§ E’&'Rn%‘?bf’ﬁ oUSLNE SBACG R 15 15et fe & dipe ng cl aws

35 Thes e .of the ot her nbe Sl is set tQ a size
2l owi ng 2reEt Preda TG P“c‘}'F Tor O HIGE58 55 he Protiadb iR o n
side by si um‘e t he axi and the size of
PhaC acyi oEtte bR Adh i thE R Hen b ﬁapébrgs@oewi ectis, and the Aze 0 oni ng a

predet er Iifﬁed nunber of .the as claws 35 to be |nserte therein side

by side i MERESH P&ﬁ?@ﬂwﬁﬂ&m ]e‘&'g?‘l&g StﬂacF 155ed to g se Wi wi dt h
of the assis cl aW set Ln such.a rt ewed from

the axis: &P'é*é{g’% S ehHieAiFane daw .fioh%geﬁesge%fé

hypot hetica adi, I.he Ll ext end] tromthe axis 0 to one edge end in
the width® ‘g‘h Fﬂ? LEcE %%hégélr&cmﬁ?p‘lﬁ thet 28 radial line L2

',\e}t ending fr om &fe%‘e?)éﬂe c?a“tr %vitdrtgﬁ o?’t gg rasgls%mg claw 35 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 respeet 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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end inthe width direction of the claw 33. In the connegtin 12
havi ng the above-nentioned structure, the claws 33 and@ I%e%&é@inmlﬁg cl aws
35 are allowed to stick into the foaned styrol bl ocks ZOPeHIRBRKNWE@GWOr ker

stanps thereon with the foot. or nakes other |ike novenents, so that the
adj acent foaned styrol blocks 20 are connected to each other. Next, an

explanation will be given of a neans for packaging a nunber of the
connecting members 12 having the above-mentioned structure (see FIG 13, in
FIG 13, dinireck béx, the fEePIeEsint tine iah e ThediftArveesidctigignenber  on

t he uppernost side of the Figure in an up and down direction is referred

to as thenbinisdr £00REHHIR cdRIQRIng hRirhBYeth Biicéidigigeaenavanhact i ng
“menber, the third 32 L- | APR 20,01% F- POLO23KN( SG connecting nmenber, the

fourth coppepidfy@)nenber, the fifth connecting nenber and the sixth
connecting nmenber in succession dowward in the Figure). 10 Wien viewed in

the axis @ 'WhkhOReRed BEHORRR 8GR BPEhe BBhAecHAMSfM b thben f i 1 st
connecting menber 2, the respective claws 33 of the second connecting

menber 12,54£38!738d Rdt2eankctifoifenlIRIPE et spedtife cBdws 33t dcthe I St
connecti ng nber 12 1n the circunferential direction around the axis, and

the r espﬁ‘ggﬁﬁ AR RHnfehNEr 38 9% PlliEe P AARAnt LATRGESPECHPIORIWA2 ar e

pl aced a ent to the respective assisting claws 35 of the first

connect) o ORETLf o etk e ihssigmal qudonte o s 11
super poseg Afh $858 a?id18nd the respective assisting claws 35 of the second
connecting member 12 are placed adjacent to the respective assisting - o
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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20 When viewed in the axis direction of the first (and SﬁCﬁ)prghé cting
menber 12, the respective claws 33 of the third connectiiiyy are
pl aced adjacent to the respective claws 33 of the second-PomMRSENEE menber
12 in the circunferential direction around the axis, and the respective
assisting claws 35 of the third connecting nenber 12 are placed adjacent
to the respective claws 35 of the second connecting nenber 12 in the
circunferential direction around the axis; in this mnner, the.respective
connect i ngnembbe 2 havebéad irerséd hetwsempdhp asepechive aldwoB8Aaf thBAs

descri bed above, one connecting nenber 12 is superposed on another
connect i nfirstotmenedtng mamberiicond a(predefermined numbed dframsisting axi s
direction of the first connecting nenber 2, etc., a predeterm ned nunber
of claws 3hwé 36hd thermankbtigg3fembdPP 2hade BePOLOR8KNAS@® twrenbthe 2 have
been inserted between the respective claws 33 of the first connecting
menber 12 respediye asdsdngicheds 35ndfdhedfirsdsonniecting mieavser3b2 ofhe he
connecting nmenber 12 have been inserted between the respective assisting
cl aws 35 abovhenéntished proestseshthbergh 22 tlre repbatesl bestd aped, forocesses
through 0 are repeated based upon, for. exanple, the connecting nenber 12
that was swmpearplestle bashéoting meahber 12¢hds washswperposed lastlyhe axi s
direction of the connecting nenber 12 that was |ast superposed, the
respective cl awin3Bhepfwdrie, whxh deweddni the axishdiredi2omnd thekaced adj acent
to the respective claws 33 of the connecting nmenber 12 in the

ci rcunf er eshhattiflyreeinben 12atteitndas hestasuiperpaset tthe respeetivewdawssidst i ng

,c~5avvs 35 of the next

AN

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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connecting nenber 12 are placed adjacent to the respectiwe, a ﬁé?bﬂ% cl aws
35 of the connecting nenber 12 that was | ast superi rrposed.:‘ n’i
circunferential direction around the axis; in this mnn@-Poi0ssKNESGecti ve
connecting nmenber mai n bodies 36 are superposed on each other. (5 A
plurality of the connecting nenbers 12 are superposed on one after another
by repeating the above-nentioned processes 0 through (r). (4) FIG 14 shows
still another nodified exanple of the connecting nmenber. This connecting

menber i sagsistingplhiveédahd DoEnSécEnE bfnbyP tainisddy 46 id€oxxheddntBaand t he
assisting claws 35 are fornmed on one plate face of the connecting nenber

mai n bodyvaually)diké %a?é%&ﬂdnlﬁrﬁﬂQWsha@@mnthhégstmb@fesZQrd thetil |
anot her nodified exanple. Different fromthe connecting nmenber in the

nodi fied gxaEaethedeoynthidiedfactink nidhber ontles hboge-idtgone® i s not
provided with 34 | APR 2004 F-P01023KN(SG assisting claws, and a

connect i ngngAEABAres#hPleh OAVithbraspeed toeHe ipdicRaging/ itdaual ¢ithd sC shape (not
an annul ar shape). Qher structures are the sane as those of the

connect i ngofiREdRhg dhember 220Wa- dElhh Ao caiObé %’m&h BysePpon WICGH 1®spect to
t he packagi ng means of the connecting nenber 22, an explanation can be

gi ven basgklat!sRewE ke phakabiad nedavsin tite AB6S%RthditisRad ddifiche
above-nmentioned nodified exanple (that is, FIG 13 shows both of the

packagi ngefRaiile ®hdt®, FIGNISCIH G 0s BBV 6T tRé phbRaghpyerea@Btdfahed modified
exanpl e and the packagi ng neans of the connecting nmenber of another :
nodi fied cexABRLY member of the above—mentipned modified example and the
packaging means of the connecting member of another modified
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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means expl ai ned on the connecting nenber of the above-We i fied
exanpl e; therefore, the explanation thereof is onittedFRB} SGY he
above-nentioned claws 33 can be applied to one-side claw type wherein:
those are forned on one plate face of the connecting nmenber main body 36.
The connecting nmenber of the one-side claw type is used when, for exanple,
a plurality of the foamed styrol blocks 20 on the upperppst |ayer are
f ace- t o- f deltedrinddrecambes shiown hethe shevermentioped madiBed examaple; ng
menber is _not particularly |limted to high-inpact gol ystyrene, and may be,
for exanpPorenyeypthusizern thercoppeyiing apmher maiebady 86, 46 atvbthennect i ng
menber main body 36, 46 is not |imted to the above-nentioned shape. The
nunber of mumaber gfishaslawe 38randithy assinting|cdews 35 mayrn sefsdifferent ) ApR
2004' F-PA023]KN(SG limted to the nunber shown in the above-nentioned
nodi fi ed @m:;ﬂ]f@.se heahsve-meationgd medifies example saghaerepizestin body
36, 46 and the nunber of the claws 33 and the assisting claws 35 may be
set di f f ethatanathemmewmder dfousiieg apaceShamd Bredizavditheapsistingl e so t hat
the size of the another-nmenber housing space Sl and the size of the
assi st i ng aawéhae membse hohsing apacepi2 anap bewet Wifferantdirprethm sizes o t he
sizes of the spaces in the above-nentioned enbodi ment. The cross-sectional
shape of tthe spages iB3hareboveemantipneflregnleodingent3s is not limted to the
T-letter shape, and may be, for exanple, a

The cross-sectional shape of the claws 33 and the assisting claws

The packagi ng neans of this connecting nenber is the sa a h ckagi n
et : AR,
WHENEGR

~J 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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triangul ar shape. The connecting nmenber used. for connecfing the foaned
styrol blocks 20 to each other in an EPS engi neering meuht}d

designed to structures used in the connecting nenber ofF-PDEIZIKN(SG)
above-nentioned nodified exanple and another nodified exanple. The EPS
engi neering nethod refers to an engi neering nethod wherein the adjacent
foamed material blocks in the lateral direction are face-to-face
connected, and the adjacent foaned nmaterial blocks in an up and down

di recti onggpReatibs @fERIAGLEFal O ARFE efFalsle bReatie IORIPIRCEI Vil
engi neering structure; and this nmethod is particularly effective in

sol ving t fferBAedN €HR Pési¥BRice AFAHEFthd 8dil\WreBshASRAM als® nltteases the
above-nentioned foaned resin, a foamed resin nmay be provided by nmaking a

resin i nppeaaRitage WELBid 85 Rep1sisom-4e7086. or the Iike in a super critical
state so as to be expand, and the resulting foaned resin, which has a

fine, uniformfoamng radius with a dianeter in the range of 1 to 30 m and
a high strength, may be used. The 36 1 ' APR 2004 F- PO 023KN(SG application

of this npereTRIAIMRPPINCHEIAe because it further increases the
resi stance against the soil pressure, and also increases the percentage of

void to not | esqhehafinkPatér étwglﬁxﬁeéﬁﬁ’h!%ﬁdrmfﬂﬁ@ prélsenyat er storing

perneation structure of the pres invention i1s applicable to facilities,

such as 'aﬁmi&tg&d [ sgpiihéﬁe%i #aéﬂftsés, scHPAS ardRiESuTRI MR Buil@didss and
play grounds, factory sites as well as donestic sites.
roads, water channels, parks and play grounds, factory sites as well as

domestic sites.
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37 .. "ADR? 4 'I- AP CLAIMS 1. Arain-water storing perneation structure
conprising: a water-shielding |ayer placed in a recessed selection in the
ground: a water-storage layer that is constituted by water-storage bl ocks
whi ch are nmade of a hard resin foam nenber, having an inneg 4 - e?ﬂﬂﬁd are
connected by sticking a plurality of adjacent mater-stor&gg @ﬁgoks“u=
respectively with a connecting nenber having a claw, the water-storage

| ayer bei ngphaced inside the water- shielding layer; and a lid layer. 2
The rain-water storing perneation structure according to claim1, wherein

the lid layer contaifga8ePal&lriRe PEARLE 1AY Sk rul QB dRyras iRl er - per meabl e
material. 3. The rain-water storing permeation structure according to

claim1 or 2, wherfidt tLRc.h@igl r el b foamerhes Fscasdhal ¥eiydens ihoam
menber. 4. The rain-water storing perneation structure according to claim

2, wherei nihewatkar-perneable material is a water-pernmeable polystyrene
foam nenber. 5. The rain-water storing perneation structure according to

claims 3, wherejnddig -pebysiyrenert eam myhenshasutedeRsvher stdragange of
10 to 50 kg/nB. 6. The rain-water storing perneation structure according to
any blocks which are made of a hard resin foam member, having an inner
gpace, 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 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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one clains 1 to 5, wherein the water-shielding |ayer is nade of a

wat er - proof sheet. 7. The rain water storing perneation structure of any
one of the 38 APR 2 004, preceding clainms, wherein the bl ocks conprise an
external wall having an octagonal colum shape with an EﬁgiggB%o%@g%agggge
of storing water, the octagonal colum shape being fornmed by chanfeéring
four conmers of a virtually tetragonal colum in an up and down direction,

and whi ch }sedmdeqf FoM A hahdrbesi thd @Ak EBARGIrilhabn Ca 18 hulLed in the
soil, furthher conprising: an external wall face support section for

recei Vi ng gavidfLasuberidmasedoin®hdRCqith dDaR1ibertala walphphaving the
oct agonal col um shape, and a di agonal support section connecting to the

external ValdrifiRC@asPPUte $eeh50Ma1 {1 uRhSPRL MEihBecHFRssWye | mposed on
the face, the diagonal support section being virtually parallel to a face

of one of ghentanbersgr CReESor 8n ViR uSLIYCEdHRRGED! 8bNGurt AnChAI W 7,

wherein the void is nade by a plurality of separated voids, and incl udes

at | east aanyQiddmsuitresided Byat @i agonakie SERROE! heegt&in oahhe
structure according to claim7 or 8 wherein the external wall has an

oct agonal gelnym thhapeat Wemddrbydchardier k8g1, fairtheer BefSridfing:virtual ly
square colum in an up and down direction, with each of the edge portions

of die side havifgseerghl CHAET Rice SHBPEripreRictliighnfowuteraidind The

structure according to any one of clains 7 to 9,
pressure imposed on one face of the external wall having the
octagonal column shape, and

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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wherein 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
f oam nenber is nmade of a foamed styrol having a ratio off_expg .'?nngf at

| east not less than 20 tinmes. 12. The rain water storindmggréﬂﬁg ~ont
structure of any one of 39 A APR 2f O4' clainms 1-6, wherein the connecting
menbers conprise a plurality of claws, made of resin, for sticking the

wat er - st or g ol QCKS WwHSSNAGC khYebdnndte nfOh&RSE RnEoNed H1arFEIDE oI N
body in a dispersed manner around the axis thereof, a housing space for

anot her megbgys i mafier sEd-ALeedr tde AdhaCend wdtdWS stBridie bidcksunt erenti al
direction around the axis, and the size of housing space for another

nmenber is s&dpdRidedZendd) fWREA én I RUBHEEFLME therdDRL I OToddReisl aws are
inserted in a manner aligned in the circunferential direction around the

axis. 13. dhetdeuchitfigeofarchaimie axaeerbRest | ke hoabes tdpgagenesber main
body is fornmed into an annul ar shape with the claws being placed on the

per i pher al aestgRr0hebBer CONMTREMEATheBAERer tRBI AdRadNt cBa® UAlthky of
assisting claws, made of resin, for sticking the water-storing bl ocks
respect i vetyrcudferphet&l ditekcieoh iundCthée udtt ey erhidathe dgieze0bft heusing

connecting nenber main body, in a nmanner so as to have the sane positional
phase as tAgaabave- anethdwnedbelrais stowbdat fitzeaxins whible |lpawdetdihimdd t he
assisting clawis set in such a manner that, when viewed fromthe axis
di recti on, ntiiem e 8hée Nglaedsawresipostiadohada bednueen adifnedtin hypot het i cal
radial line extending fromthe axis to one edge end
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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in the wwdth direction of the claw and a second hypothetical radial |ine
extending fromthe axis to the other edge end in the wdth direction of
the claw, a housing space for another assisting menber iaﬁgrmﬁﬁli bet ween

t he adj acent assisting claws in the circunferential di Je S1ON-6f "t he axis;
and the size of the housing space for another assisting nmenber is set to a
size that allows a predeterm ned nunber of the assisting claws to enter in
the 40 1 PBircunfanshéiehtdiateatiipectf arheofaxtiheimxars aligandadtiegreed state. 14.
The structure of claim 12 or 13, wherein each of the claws and the

assi sting &#awsTae estforaedei of cclaidodBl ex claawvwhgpeisoeadhhaf, tiae tdilavise
respective centers in the length direction of the claws and the assisting
cl aws bei ngnfl ot edsiat ey vdaws the formed iptave pbnibilencbdaw dnwesisde and t he
second claw portion on the other side are allowed to stick respective

wat er - st or Fhgt blvidls thej seaactive eertienst hor the tdngthagérestimgkiofigthe
direction. 41 ABSTRACT The present invention relates to a rain-water
storing pefhedd izl sheurtvrding chavarbdiagapptratrt tie batveen ddie SLTHt as
architectures like buildings, roads, water channels, parks and play
grounds, f&8ERGrEPIEIPERSOR AN dGHEesERe B escond wav rasther «n $her PRBe®I ocks
used for such a structure and a connecting nenber for connecti ng‘the wat er
storing bF&Rks40 2daeHedtie St iTher peRarbAdCeva ket teg iper bdeasonddnpert ur e

of
to each other in the layer stacking direction.
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the present invention is provided with a mater-shieldidﬁ;}aﬁiﬁQﬁKﬁHed in a
recessed section in the ground, a water-storing |ayer that constituted
by water-storing bl ocks nmade of a hard resin foam nenmberF-PRAQGIFNER i nner
space, and that is placed inside the water-shielding layer, and a lid

| ayer. Therefore, it is possible to provide a deep construction of -the

wat er-storing |ayers, and since no heavy machine is required, it is

possi ble to reduce the working space; thus, it becones possible to provide
a rain-water storing perneation st ABITRAGRving a high rain-water storing

capacity per construction area.

The present invention relates to 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. The rain-water storing permeation structure of
the present invention is provided with a water-shielding layer placed in
a recessed section in the ground, a water-storing layer that is
constituted by water-storing blocks made of a hard resin foam member
having an inner space, and that is placed inside the water-shielding
layer, and a lid léyer. Therefore, it is possible to provide a deep
construction of the water-storing layers, and since no heavy machine is
required, it is possible to reduce the working space; thus, it becomes

possible to provide a rain-water storing permeation structure having a

high rain-water storing capacity per construction area.
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