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WATER STORI NG BLOCK AND RAI N WATER STORI NG / | NFI LTRATI NG STRUCTWM“‘“‘H‘“
OF THE | present invention relates to a rain-water st

per neatdﬂ“ﬂ‘ﬂ%ﬂl“%““ , and a water storing block and a water-storing blfEeR”
connecting neghear 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 buildings, roads, water channels,
parks and play grounds, factory sites and donestic sites, as well as water
storing bl ocks used for such a SREGIFICATIMNa connecting menber for
connecting the water-storing blocks to each other. BACKGROUND OF THE

| NVENTI OW&BEFe BLQRENGyBLAHSK AIND GIOINNE €T INEr MGMBERHEOBWATER f or ned
ground water. Rain fall was held in the soil as a whole in various states,

and exer SHORNG BLQLKNMNIYRAIN VWATER ST0RINGs BENRELERASUNKy source
required for growh of trees and other plants, adjusted the tenperature of
t he eart PTRWY Rifhr ough evaporation fromthe surface of the soil when it
was hot, and al so adjusted the amount of water of rivers. However, in
recent years, buildings, paved roads, etc., have increased due to rapid

| and devel opnents and pavenents of roads, 1
FIELD OF THE INVENTION

The present invention relates to a rain-water storing permeation
structure, and a water storing block and a water-storing block
connecting member that are used for such a structure, and more
specifically concerns a rain-water storing permeation structure which
can be applied to facilities, such as architectures like buildings, roads,
water channels, parks and play grounds, factory sites and domestic sites,
as well as water storing blocks used for such a structure and a
connecting member for connecting the water-storing blocks to each

other.

BACKGROUND OF THE INVENTION

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

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

increased due to rapid land developments and pavements of roads,



resulting in less |and where the soil is directly exposed to the surface in
roads, play grounds and factory sites. For this reason, rain water is
allowed to fl ow sewage systens and rivers through drai nage channel s,
wi t hout penetrating the soil, thereby causing the follow ng problens: (1)
Reduction and exhaustion in ground water, and the subsequent |and
subsi dence. (2) Qccurrence of a heat island phenonenon due to inability of
heat renoval fromthe earth surface because of |ess water evaporation and
t he subsequent | ess heat_ absorption_ by vaporization, (g% Concentration of
rai n wattépulting in dogyland wheng thadoil igaitecily exposedrio she suktapgyity ai n, and
t he subsequent_ occurrence of deluge and_flood, or necessity of works for
river cdieeds) playsgrowndsaard fegtosy sitesi oA BrthiaKaason,rainmatestis. in an
attenpt to prevent such disasters. In _order to solve these problens, a
met hod rdbowedbo flospeewase syshames andrdversothreugh dsainage chanmeldr m a hol e,
a rain-water storing perneation structure_ is installed therein, and parks,
roads, evihont penetrading hlee sol, therebyiqagisiag the dodowing preblesns: As
descri bed below, two types of such a rain-water storing perneation
struct ure havdlbBedukbionrand axhaustiendn greupdswatependathooncrete unit
engi neering method (N kkei Construction, published on March 13, 1998) in
whi ch a subsrqwentland sebsidsnced concrete is constructed as water-shiel ding
material |ayers, and concrete bl ocks each of which has a void at a ratio of
appr oxi mat el y (8D0O%cuncengesf shheakidandinferomenen [duedo inability of are st acked
and housed in this tank, and after a |id |l ayer has been placed, a soil
| ayer i sheajrmeneoval fromotheeeantheswdace beeansepof lesmveateardyaperationh) A
center-to-center* block engineering nethod (disclosed in a catal og of
Hayashi aubthesubsequent leis bieat absaridion byoraparitatiersi ng a wat er - pr oof
sheet as a water-shielding material layer, and in this tank, water-storing
| ayers are forBk€fobygestmadiimef st Watm injocegagehsyddnmischhdwitdrscds nmade
from pol ypropyl ene, each of which has a trapezoidal pyram d shape neasuring
360 nm XhaaGnenofi m heppyrasny dmd she ZdbsequerOocourrenbovf deldgecandand 260 nm
in height, with a void at a ratio of approximately 95 % and after a lid
| ayer hdbodiber fezersidy tofevads, foa révcid cdrdyel syste s, tamel foyl expechstidrer eon.
However, in the case of the concrete unit engineering nmethod, since the
wei ght off sefageosystens, Btodksan atteenpt tn ghevertssurdsdisasterson needs to be
formed by a high-strength material such as reinforced concrete, and a | ong
construction derimdérite sodepihek padiemgyannkevhod hasdwest progtosed inost s
beconme high as a whol e.

which: the ground is excavated to form a hole, a rain-water storing

permeation structure is installed therein, and parks, roads, etc. are
formed 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 a 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] 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



Mor eover, upon construction of the water-storing |ayers, a heavy nmachine is
required in assenbling the heavy concrete bl ocks. Wen such a heavy machi ne
is used, a large working space is required, with the result that the |and
having a limted area cannot be used to an extent of 100 % thereby
limting the rain-water storing capability. In the case of the
center-to-center* bl ock engi neering nethod, the cage-shaped hol |l ow bl ocks
made of pol ypropyl ene (PP) do not have a sufficient conpression strength;
therefore, as_is also described in the catal og, PP bl ocks can not be
st acked ¥prmed thepean 89 asrte fapmer parkretfg | ayers exceeding 3 m This linits
the rain water storing capability per 3 construction area. Mreover, PP
s not odhl Asreker-jo-pestest diock enatrering Perhedddisslnsed BopgaRlE, cf c. |
in the soil. The objective of the present invention is to provide a
r ai n- wat f Haysashi PpsapeBildrinsvhicdy gr@nkhiscformedhyiusing@nst ruct ed wi t hout
the need for a heavy machi ne, has a superior |oad-resistant property, and
provi des watenfrroef sheetoapawates-stHeldinggeatanial pyes andiin-this sank; ori ng
capacity, as well as water storing blocks used therein and a connecting
nenber f oratesmieringlgyerreare frmeed bygrtpelsing ard houpisrragerhaped THE
I N\VENTI ON I n order to achieve the above-nentioned objective, the rain-water
storing pellesablasksgnade fromm polyprapyerecench of whiclo hasentranegoidal
construction which is provided with a water-shielding |ayer placed in a
r ecessed pyganiidrshiapetmeasurngB6tmnt & -360omioy dn |upper surdace,2Wbmgmi t ut ed
by water-storing bl ocks made of a hard resin foam nenber having an inner
space, anf 2Haminsimpbeidenh facei dodi3fi) wmandn-height.divith haped atanchtao | i d
| ayer. The water-storing block nade of a hard resin foam nenber having an
i nner spaf appaexianaiedn 95dkpandsifter atlidclayen hasobeers fpramed thepenh,rasi st ant
property, and is light weight and easily manufactured at

soil 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 base 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 water-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 case 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



| ow costs. 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 structure having a high rain-water storing
capacity per construction area. In particular, its 4 superior | oad

resi stant property enabl es the upper surface to be used as roads, and the
coverage of such a wide area nmakes it possible to store and utilize a |large

t of i L h i
A B O A R AT s T Rt A
d .acked d .ol dth in; ih nb f |1 ids f
blt kg?%sﬁ agabiRh Gfe. B} R ARESple b, St s 70 The vt er - stori ng.
ock i t tQmnot t 70 9% d . f bly, in.th f 40
ook o Sn LIRS e e R E ) Bl R BP0 o o
t i it .th t i 70 90,1t ds, t
hout {1 o B ERRPRRE i SERIHET ks raepeceelr e b ds i eq fom
above. The %lpﬁer flurface f. thﬁ rai n- wat. er saté]glr_isngtagﬁ_r nlpatigsp styucture of
t he p(rjesé’rﬁe ! ¥ ehPPBYY E33f euTﬁﬁ.az?bpeggorshh 4 .R&Pﬁg " Pads, pl ay
rounds, parks, gardens tc r ef or with,respect.to t . ,
Igayleps, srowides 2antraent fabth and iesThrailuedieTaat Fain et sITng (\ acks.
oil, etc. are for The | | .of .t,h f. f the lid | i
ot &1 m nCAPRGFLR RE1 At & atoh Storingiorc RECh SRetil T heiebteshnghor ol
diti , etc. din. |, it i t .t irtually th I I
the per i phemBer dor EoRneeiins fheRe watetHiotiog HIkS: being i ncluded. The
wat er -shi el ding |layer, which has a function to prevent stored rain water
fromleaking and fl ow ng away, is made froma material having no water

per moat | MSCHORERE OB RER INVEREEON ted by this. structures such as
concrete valls I%nodrd%g ((:)raec ?e\];eeﬁ(lzee 31)392{-1331; i(?rlfg 0 Peectlsve, the rain-water
storing permeation structure of the present invention features a
construction which 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
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 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. In particular, its



rain-water storing perneation structure. The |lid layer of the rain-water
storing perneation structure of the present invention is preferably
designed so as to include a water perneable material layer. The lid |ayer
has the follow ng functions: prevention of soil fromflow ng into the inner
voi ds of the water-storing bl ock housed inside the water-storing | ayer;
formation of a soil layer as the surface |ayer for effectively utilizing

| and; and prevention of stress from being concentrated on the water-storing
bl ock that tendﬁata beggdvFrsel¥t§Iec ?d gg a local load. On th& top of the
wat er - st oG Y1 QBRI ESIIARE 8 EP ‘iéfcﬁn%ﬁ e &de uppeg surfaeecto b used as,4¢ r al
stone plates, etc., are placed as the.]Jid |ayer, and a il layer is placed
Cher eon d9ateati)thacaveBadi of rrchacEidetrantiAkes Ty SBbTe 69 M hs. ¢ ho
surface layer,..ln the case when.the |lid | ayer havin te erneability
o oh acedilt il 4 BgsBOunt 2f sanHater AL POl PSR 1y such 2
a water-cpllectin qitch nee to be placed so as to introduce rain water
into the a&Pﬁgng‘gP i'f‘?dnga ation structure. The application of a

wat er - perneabl e material tqQ the lid | ayer kes it, possible to directly

i ntroduce rain g’,atﬁ’{,'éFOI‘tlﬂgq?&?ﬁlﬁﬂé{\é}e%ggﬁﬁﬁg‘/ %@gféﬁf’i“@ﬁblé’f’]‘ﬁct ure into
the rain-water storing perrrﬁaaio s\tru ture,. thus, it is pos§i ble to
greatly rddbarearraneedi stacredgndaplaceditberein; fhug: » aureler 8T emal} aj n- wat er
storing per. tion structure especially. wh it covers a,wde area. In this
arrangerre‘fﬂlagg%ﬁt"irﬁ’& Feincyater are formagd., &gﬁrﬂerﬁeng%ﬂq of yoidi ¢fgthene soi |

| ayer on the rain-water_ storing perneation strycture is carfied by water
into a raVatagasteringblogkiis fgt 40 notgaorg thamy g Peand %ﬂr%ﬁreérablyamageous.
Moreover, when the road surfage is heated, stored rain water is allowed to
evapor at dherrangsnok 4 te8bep. p@‘ﬁ*ﬁeﬁ%‘f“@nw&‘? lesgethan 48 GpcAREES Re road

surface. Thus, it is possible to effectively reduce the heat island
phenomendigductionsingthes eginpwatenstorigb capaity, andhe, perseadpge concret e f1 oor
pl ates, a sheet or hlocks forned by binding particle-shaped or fihker rubber
chi ps hawssgedingy @t pendesorausy apdpsyfiigient compyepsigneaitrengih with ¢ he

wat er-perneable lid |ayer as the surface layer. In the case of a soil

| ayer, i trespeslobethy loagk applied framgahoxel ayer structure in which a coarse
crushed stone | ayer, a ballast |ayer and a surface soil |ayer stacked from
bel ow wi t h t he Fhgneper spstachafithg rainiwatergitaringsperaneatipd gheicturpe

wat er-storing block of the present invention features a structure which has
an ext er refi thgaptespat imgentipn cpgditantitigedms sifeporhaildings; readre Rlayd
capabl e of storing water, is made of a hard resin foam nenber that can be
buri ed i réron@dsopprkagprdess, ales ahhesefere srithaiespeelclo thpperfaceection for
receiving a pressure inposed on one face of the external wall having the
pol ygonali lager.Ugieshapeh amerncratebases, pavsddioadsutipens, dawnsctarignt o t he
external wal|l face support section, for dispersing the pressure jinposed on
the face.trnaksaoihisdccaneeformatkd The d@w}r@,tﬁmwwfa@e ek thedided deep in

the soil and subjected to a strong soil pressure inposed sideways on the
layer is determined by taking into consideration the purpose of use,

peripheral conditions, etc., and in general, it is set to virtually the same
level as the peripheral soil layer, with the surface layer being included.
The water-shielding layer, which has a function to prevent stored
rain water from leaking and flowing away, is made from a m;terial
having no water permeability. In general, a soil layer surrounds the

rain-water storing permeation structure; however, not limited by this,

structures such as concrete walls and concrete fences may surround the



wat er-storing block, the external wall face support section, which receives
the pressure i nposed on one surface of the external wall having the

pol ygonal colum shape, first exerts a strong resistance, and upon receipt
of a greater soil pressure) the diagonal support section 7 connecting to
the external wall face support section effectively disperses and weakens
the soil pressure; thus, the side wall of the bl ock becones |ess
susceptible to distortion and the resulting damage and destruction.
Therefore, it is not necessary to take it into consideration to slant the

pit wal FANswaker sring permeglipn SWHCIYEE. s yrf ace side in its cross-section
and to assenb t he. bl oc along its normal face; thus, it becoges possible
20 nor eave T hBeyRE @xegt@fﬁhﬁgwegp‘ae %rystomgea%mﬁaiﬁ%%trtlﬁ@%%ﬁ i s made
of a hard resin foamnenber, it i.§ |jght apd no problemis raised in the
st r engt R PESSSIHSR vEniian 15, REef hslﬁyi@%é%‘ ?‘Elé‘?LfPe‘nFL“g}f BWYREH. 1t is also

possible to egf’%l y co,n?éruct W t hout increasing construction costs. As a
resul t, PeHBeaRiematge@l dayethe hard pol ystyrene foam bl ocks are sufficiently

mai nt ai ned, a i.t . becones possible to_provide bl ocks capabl e of achieving
a wat er- st or | ﬁg\edabgﬂqq%s Hhe lgowg}ggélr&‘éﬁaﬁ:tgrer'ﬁnﬁlﬁé Hevoaf teopar ng

bl ocks Qf the present inventjo the void of t ter-storing block is

pr ef er aBPyriRgdate the é‘an%ﬂlv‘él‘{?&r}d&@e‘ﬁéf;%'%@r% g&’f%ﬁ‘ﬂ%ﬁ f‘}‘“aﬁ tg@ct i ons,
and it is preferable that the void is _surrounded by at |east_ the diagonal
suppor t Wader-stprdng \Wpyer;armagionsedya seHilayep as tﬁﬁ gurfaeq {ayed 8t r oundi ng t he
void are _fornmed sq that_ a strong resistance is exerted agai nst the soi

pr essur effeetivelyquiilizme e andhireventen of sressifromkessgre, i nposed
sideways, is effectively dispersed by the wall sections surrounding the
voi d susounendedtasd on ﬁbem&@@rﬁ&prwpb%ﬂk thagtends tobe advenseberabl e to
design the external wall of the water-storing block of the present

i nvent i effeetednby @ lapabloadgorfdn theltameidhepeatershoging blackss eenergteour
corners of a_virtually square colum in an up and 8 down direction, with
each of flopeplatgs, pides,isdrel platemaatugal stanaplates; eteul ae plasedtame

protrudi ng outward. Wth this arrangenent, the sides except the chanfered

cor ner sthe Hdnkagyert and argaiklayesdn ndaerd thereonaas bhe guptacednyer.déks are

necessary. A road may be formed as the surface layer.

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

The application of a water-permeable material to the lid layer
makes it possible to directly introduce rain water over the rain-water
storing permeation structure into the rain-water storing permeation
structure; thus, it is possible to greatly reduce water-collecting facilities
to be attached to the rain-water storing permeation structure especially
when it covers a wide area. In this arrangement, even in the event of a
heavy rain, no soil forming the soil layer on the rain-water storing

permeation structure is carried by water into a rain-water collecting



two-di nensionally placed in a stable manner, and since a void is forned
bet ween the corners, the percentage of void is increased and the anount of
wat er storing is increased. Moreover, since the end portions of each side
are formed into a circular arc shape protruding outward, it is possible to
avoi d 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 walls
of the vaoid into an circular arc shape. This arrangenment makes it possible
to di spedaalify andelostowhidheiscadrantaggeusni Moregnenrivhen itha répdst r esses
tends to occur, and consequently to ensure a higher durability The hard
resin fosHrfasetiehegted hatorpd spinpatenis plleweddp evaposate throughy e i on i s
preferably made of styrene foam having an expansion ratio of at |east not

| ess t haWvaierinexmeabinilid, sheselyeperlingrbive soad spofagep| dhws, dEis eve | ght
wei ght and a reduction in the material costs, and an easy |am nation
process ipossible v effestivebareducerthenheatpislanb ppepomanmdd in the ground, a
mufti-stage |amnated |ayers are fornmed, thereby making it possible to

i ncrease the wat & peeferablg toaplaee sgilvmasder -permenblegererese lookg bl ock

connecting nmenber of the 9
plates, a sheet or blocks formed by binding particle-shaped or fiber

rubber chips having a water-permeable property by using a binder, etc.
on the water-permeable lid layer as the surface layer. In the case of a
soil 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 block of the present invention
features a structure which has an external wall having a polygonal
column shape with an inside void 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 support section connecting to the external wall face support
section, for dispersing the pressure imposed on the face.

In the above-mentioned structure, even when it is buried deep in
the soil and subjected to a strong soil pressure imposed sideways on the
water-storing block, the external wall face support section, W.hich
receives the pressure imposed on one surface of the external wall having

the polygonal column shape, first exerts a strong resistance, and upon

receipt of a greater soil pressure, the diagonal support section



present invention features that a plurality of claws, made of resin, for
sticking the water-storing bl ocks respectively, are forned on the
connecting nmenber main body in a dispersed nmanner around the axis thereof ,
and a housi ng space for another nenber is fornmed between the adjacent claws
in the circunferential direction around the axis. Here, the size of housing
space for another nenber is set to a size in which a predeterm ned nunber
of the claws are inserted in a manner aligned in the circunferenti al

di ti dth i S. Thi id t he .f o). owi
AR R S e R ST .

d d ter-stori, [ i t.hod) . i I it f
oo o B SPARSFAS B Hede et SehL o

structure capabl e of draw ng.water, etc. stored inside the respective

wat er - sti6FF A S‘Eﬁﬂfb@&toeﬁéwq%r?nc ﬂ@délal§ere\ﬁﬂil}’lng mags apd; @"es%f’ PBstoring
bl ocks e cqonnected by the water-storing, bl ock .connecting nenpers, since
the ol auBRSHRIOTS At dbRRALBEFSRFATEHBdALRt AT ER AYNSAETAHER tefsq?egrﬂnﬁ? Bitey do
not cause [ust, thereby making it possiple to inprove the durability [Db]
Mor eoverWays sgexcho ’S’é‘%a‘lsd\’/‘él,e%toﬁ’eﬂﬁ‘oﬁ'éf e§b‘g"cé“ 'bgrcré’ﬁﬁtsﬁﬁpoﬁﬁ%‘ir is
formed between the adj,acent claws in the.circunferential-directjon of the
axis, art® e AR H nTaRel fases BRREHGDesemSS DeSTRIet o a o ze
in which a predeterm ned nunber of the claws are inserted . in a nanner

al i gned NRTedRe the BateTPaRPECaRAFLE: | MPTEoBaREInH® Uag Plockrjmms e, when a
plurality OL wat er-storing bl ock connecting nenbers 10 _(hereipafter,
"wat er - st hagd pesexioasn maembgg, tdrdieht and perebien isyraiggdin daet o sinply
as "connecting nenber") are packaged, the respective connecting nmenbers 2
can be pﬁék&@éﬁevw srhegy armufpiage haredrstrueturs) isgwiongded qubinise, f or
exanple, as illustrated_in FIGS. 14 to 16 (in FIG 14, with respect to the
connect i H§o moFbile to eagily sapsbruchgviBank ingieasie copirnstiongogés.of t he
Figure in an up_and down direction is referred to as the first connecting
menber, A rsnedt, theadvandages of baebard mylysiysene foam blgcky aténnect i ng
menber, the fourth connecting nenber, the fifth connecting nmenber and the
si xt h condbgianidy mainépined, andckdscomesonerfible torpravadeibdegky . ~ The
respective claws 3 of the second connecting nenber 2 are placed adjacent to
t he respandble of pahievingfa water-shoring ean@b&tﬁrngwbnméar@ ¢apatbY.
circunferential direction around the axis, when viewed in the axis
direction of tlmethrowaser-stnring hbeckshef thehprgsentdnvention; the voidhwéct i ng
menber 2; in this manner, the respective connecting nenber main bodies 4
are supethsowatenatoried bindkeis, prefarably eopstitited by avsoid sfparased i tad
connecting nenber 2 are placed adjacent to the respective claws 3 of the
second covphecalitypfmestions2and it e prefecahleethatt the velidrisctursauadeddy t he
axis, when viewed in the axis direction of the first (and second)

connect i afgleashithe deaganalisipporhisaetions.he respective connecting nenber main
bodi es 4 are superposed on each other. 3~ In this manner, one connecti ng
menber 2 is su‘ﬁgﬂpﬂsi@chr@anaﬁm&im merwalli seglionsisarrounding theyoibn.  Wen

a predeterm ned nunber of claws 3 of the connecting nenber 11
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



2 have been inserted between the respective claws 3 of the first connecting
menber 2, when viewed fromthe axis direction of the first connecting
menber 2, etc., the above-nentioned processes through ~3 are repeated
based upon, for exanple, the connecting nenber 2 that was superposed

| astly. In other words, the respective claws 3 of the next connecting
menber 2 are placed adjacent to the respective claws 3 of the connecting
menber 2 in the circunferential direction around the axis, when viewed in
the axis girection.of the copn i ng, menber. 2 that was | asf superposed; in
this rrann‘gor“,mt echion g ﬁtﬁf@cgoﬁflti@t%ﬁf B%’?Fb% S ﬂ'glﬁhe Bb(gq ié%“lflga?e super posed
on each otheﬁ. The ﬁlaws 3 anﬁ nor@%lg%forned Wi th a narrowed top portion
when vi eWdHCHAT ARE SPARE ATORY i% he connecti ng nmenber main body 4,

and with this rowed top shape he respecti cl aws of the connecting
bor 3 to be RiHS iR o M- Gtk Y Tnd AT Erfd shniee ot aw 3
of the adjacent, connecgtin er 2 |,n the super ing direction and the
claw 3 adft&JoAfet'8 O gc%mgﬁ%gs feit néuPﬁe’f ﬁggbc €dt h direction;
thus, it ,is possible voi d.an increase in the, di stance. petween t he
bomesct | g arBnpensinlBLaMRd 15 B tAHIE 3 5mn i ek Sk T EoLRLS R ¢ o
interference between the cl.aws 3 of the! copnectin nbers 2 adLa%ent to
each ot hdteteenHthecehraeEseiha PerceBtRgo AT VOE! 1, espRsrd ARGt amobin
above-nentj oned processes 1 to,, plurality of _.connecti menbers 2 are
oy e dtf et 0B Rapereastda, MBIy Hined e ene POFBORA ReAchs
descri bed.i,n [ b]. above, ,the 12 di stance between the conpecting nenber
mai n bodisége@&etfﬂ’ém&éjl%‘éﬁtCWﬁéé‘Ff’ﬁ aﬁ@rﬂf@&@ wgt%tw@r}f %irection of

the claws is.set to he shorter than the height dinension of the cl aws.
Ther ef or eleoss&ﬁsetemg geussnfratioy efstress ah gh% &ng; por }qqse%?aqqh@%e,

wat er-storipg bl ock connecti ng nepber, d al so to package a plurality of
vvater-stcﬁ’r}‘ﬂﬁ"lﬁ%ﬂ’r@‘@g‘h%&qrﬁasﬁé%@:"é’agﬁlwcorrpact manner. In the present
invention, the follow ng arrangenent s preferably nade: .the connecting
menmber main body: Bie W&ewfwng@éqqqﬁg% fﬂ%er&ewﬂ@a@nﬁ@%wer is formed
into an annul ar, _shape w th the clawys bei ng pl aced qon the peripheral edge of
t he conné&ﬁ%@@%ﬁﬁ@rrﬁéﬁw qosBers gf Phe inney ng}%fs esYPIdgintp Aks, nade of
resin, for sticking the water-storing bl ocks respectively, are placed on
the i nnerciksulanaresBaPeal edge of the connecting member nmain body, in a
manner so as to_have the sane positional phase_as the above-nentioned cl aws
around the axi sPhisprrangamandunakes ihpossisleste dipneraga sregs optheych a
manner that, when viewed fromthe axis direction, the assisting clawis
posi t i one@rBersakwhichiconeentrabioneet stapssesdtends foneecar: aRdi ng from the axis
to one edge end in the wwdth direction of the claw and a second

hypot het icORsequantly toj ensuggtachighey dywphilife axis to the other edge end in
the width direction of the claw, a housi ng space for_another assisting
menber is for nebhebagddgsimoagajmember of shetwatprcstoning blackeof the
circunferential direction of the axis; and the size of the housing space
for anot HuiesgBkiBY¢HgomdspEeferablyemadeg of sfiyyene fieamahaviRg a0 pr edet er ni ned
nunber of the assisting claws to enter in the circunferential direction of
the axi s axpamsien rakiediatdeast ngt less than 20 times.

This arrangement makes it possible to achieve light weight and a
reduction in the material costs, and an easy lamination proeess 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 member of the



In the above-nentioned arrangenent, the claw width and the | ayout of the
assisting claws are set as descri bed above and the housing space for

anot her assisting nmenber is formed between the adjacent assisting claws in
the circunferential direction of the axis; therefore, in the case when the
connecting nmenber mai n bodies of the respective connecting nenbers are
superposed in the sequence as described in [b], the assisting claws are

pl aced adjacent to each other in the same nmanner as the claws so that it
becones possible to_avgid problens such as incapability of the superposing
pr ocess Mgserbinvandiqrs faatuses thakaplupelibi of elawyy madaof resinedorr | t he
assisting claws_are placed on the inner circunferential edge of the annular
connect iskigkingbhe witer-storms blogks Kespepdivedy, aneaformed pndhgt at e where a
force is applied so as to allow the claws and the assisting claws to stick
t he wat éengeeringgnpmbersnaiybody inesdipersed maypaey areund the axént t he
center portion of the connecting nenber nmain body fromdeflecting toward

t he wat dhesedr,i ard pIlonisingspage dor apoharnmembercisciormed betvedn theg out war d
due to this deflection and sticking the water-storing blocks_ in this state.
Ther ef oradja¢entndewsds theseirgnmfexertink disection psguadithe avisnedleney f or ce.
Each of the claws and the assisting claws of the water-storing block
connect ithg méhogslrtgr@qnee@ér&nqtgeem*mbem? spk te grgiee 1 elwich aloubl e- cl aw
type so that, with the respective centers in the length direction of the

cl ans amdedhterasigiest nwmber afdhpailays|ayedneedrted inea weanner plighedsn cl aw
portion on one side and the second claw portion on the other side are

al | oned the drdquwhferenpiad tdivectivat aroendthe@xis.ocks adj acent 14 to each
other in the layer stacking direction. Wth this arrangenent, it is

possi bl e to cAimecrrangemealtiprg videsthtecfollomomignignisitiveiss/ail theenglbut t i ng
manner by using one connecting nenber, and also to connect the adjacent

wat er - stleki ng bl ocks in the |ayer stacking direction. Therefore, it is
possi bl e to reduce the nunber of the connecting nenbers per civil

engi needahfostexaniplecin andiBilsengimeesthgmetbotd{underground

water-storing 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 connected by the water-storing block connecting members,
since the claws and the connecting member main body are made of resin,
they do not cause rust, thereby making it possible to improve the
durability.

[b]l 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 member is 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



required for the construction work. BRI EF DESCRI PTI ON OF THE DRAW NGS FI G
1 is a perspective view that shows a cross-section of a structural exanple
of a rain-water storing perneation structure of the present invention in a
manner so as to explain a constructed state of water-storing bl ocks and

wat er - per neabl e pol ystyrene foam boards. FIG 2 is a cross-sectional view
of the rain-water storing perneation structure shown in FIG 1. FIG 3 is a
partial enlarged cross-sectional view of an upper end portion of the

" vt Rl A0 BIPAL R0 TEUE USRI LOVEL e dhcoBl a1 2

perspective "view connecting nber for
ctori ng FOPHEAL P RLPH, & (el bR B XaPE RAcRABEL, b rdBebAY B he
shows an _exanple of use of the water-storing hlogk connectin nber used
e arr angi G PishRgre n P afkeddfl AR P ERE TSRS TS 6T &
cross-seghjonaly vl W2k SOME pft, (a5 TIustr AR FIGS. 14 to 16 (in FIG.

14, with respect to the connecting members 2, 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 connecting member, the fourth connecting member,

the fifth connecting member and the sixth connecting member in

succession downward in the Figure).

(@O The respective claws 3 of the second connecting member 2 are placed

adjacent to the respective claws 3 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



15 the rain-water storing perneation structure of FIG 1 is formed bel ow
aroad. FIG 7 is a drawing that shows an exanple of a horizontal
cross-sectional structure of the rain-water storing permeation structure
formed below a road. FIG 8(a) is 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
bl ocks of FIG 8 are arranged. Fl G 10 is a perspective view that shows a
T Lo AR e e AL ARl SRR DEWBRE 0 seer e,
that Shocvt\)%nteggmvéaztn%{nb oA Oé Iv@ﬁeglvci(e:v%e %gglcéﬂengx{ée irectingl o'tz'lt&e le‘%t

connecting member 2, etc., the above-mentioned processes (O through

@ are repeated based upon, for example, the connecting member 2 that

was superposed lastly.

In other words, the respective claws 3 of the next connecting

member 2 are placed adjacent to the respective claws 3 of the connecting

member 2 in the circumferential direction 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 connecting 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. B

® By repeating the above-mentioned processes (U 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



FIG 12 is a front view of the water-storing block connecting nenber of
FIG 10. FIG 13 is a devel opnent elevation that shows a state in which the
wat er -storing bl ock connecting nmenbers of FIG 10 are stacked for
packaging. FIG 14 is a front view that shows another nodified exanple of
the water-storing block connecting nenber. FIG 15 is a plan view that
shows anot her nodified exanple of the water-storing bl ock connecting
menber. FIG 16 is a front view of the water-storing bl ock connecting

nb . . /th
Cespeot Pt Pkl po ik BenS SRR O BUBER T
t . ; . . t t
par t 1 oul ST EEm nBORTh IS Rel B8t HircPATh THIRE AR P53 R et nane Toam
f oaned poh%/%{e){rtgg% ‘{*‘%ﬁfl}%'sg‘)ré{dﬁ‘g‘eeg’}cs(?%‘%ftﬁé %%av,g\s.rret hod for form ng these

material § 0 a wa 0 'S not particularly limted; however,
oS o, gl e AR RSO RIShPPfLd Mo @
P21 G ARG LS BhRE EHRET  AER  aLBE o & o0'
deterioration due to mhcnoorganisns in the soil, and.in that since
ool yet yr Bha et Sieis RGCEHRCRe? ménbsfa B pogfict handh
In the present invention, the following arrangement is preferably

made: the connecting member main body of the water-storing block

connecting member is formed into an annular shape with the claws

being placed on the peripheral edge of the connecting member main

body; a plurality of assisting claws, made of resin, for sticking the

water-storing blocks respectively, are placed on the inner

circumferential edge of the connecting member main body, in a manner

so as to have the same positional phase as the above-mentioned claws

around the axis; the claw width of the assisting claw is set in such a

manner that, when viewed from the axis direction, the assisting claw is

positioned between a first hypothetical radial line 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 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



The polystyrene foamis manufactured through a known manufacturing nethod.
More specifically, a nethod is exenplified in which polystyrene beads are

i npregnated with | ow boiling-point hydrocarbon such as propane or butane to
forma foamng resin nmaterial, and a predeterm ned anount of this foam ng
resin material is loaded into a nold with a void having a predeterm ned
shape that is heated to a predeterm ned tenperature so that the pol ystyrene
is brought into a fluidizing state with a foam ng agent evaporated, thereby
formng a foaned material. The density of the polystyrene foam which is
varied dependifgthsnabere-mantionpdjasrangetaentdhe claw w ﬂ‘%\“gtthé resin, the
anmount qQf 17 i_npregnat ed foam ng agené to.th ol ystyrene resin , etc.,

i s propdayukaf the assigbpedans die satasdesraie PEOY%é heyHpeng bl ock
of the present invention, the density of the foamed materjal is preferably
set in tywace dagyangtherpssistpggerderdsdorme qep thesadiaggpt 10 kg/ n8
fails to provide a sufficient conpression strength for the block, and in
the casassistingelays B} ek cienanierantish dugction ehiheaxighthereforpdnt oo great,
" resulting in degradation in the operability. Wth respect to the

wat er - pdhgeasesvhen dhe gonngginpgonemberrmpin hadies of Bre Fepnsstiveat i on
structure, a water-perneable polystyrene foamlayer is preferably used, and
t he per reampierting memhsrs pretsuneraesed in the sgauenreng described lwﬂ)ir is
allowed to penetrate therein. The_water-perneabl e pol ystyrene nmay be

pr ovi dedhgsassisting clavesiore pherad adiacenbyo waeh ofberdnithelsagesl t herein, or as
f oamed pol ystyrene having a _strip shape with a diameter of several mmto
sever al mansemas therrdawsago thaddd begemes nussildede avaid qurblams sychr ef er abl e
to use a Wat er-giel( meabl e sheet in conbinatjon wth such a_water-perneabl e
pol yst yrasniacapahilityyef theygupenpespes precess ety Mrteptareneebetwhent, a known
sheet may be used, and nore specifically, exanples thereof include fiber
mat er | altheanshstisg pldwsster cloth or a conposite material of a fiber
material and a resin material. Wth respect to the material constituting

t he wat er - shi éidrenyerntlee nasistimgeclains aneeplaged-omathe imner i ng per neati on
structure is not particularly limted, as long as it can maintain stored
ram wat evrouirhferentiad adgee fdhef drow kaweppnnex timgl we n ey mafin ibedlyude resin,
netal, concrete, etc.) and a water-proof sheet is nore preferably used. The
18  watsmichsa onamgebtlodk indbd state wheraianforae ds appbiedray petoraHoivon
structure in the present invention has a |ight weight; therefore, with
respect the dlawswaidthe bisistinggclaws to stick the water-storing blocks made

of resin, it is possible to prevent the center portion of the connecting
member main body from deflecting toward the water-storing block, and
also to prevent the claws from tilting outward due to this deflection and
sticking the water-storing blocks in this state. Therefore, it becomes
possible 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 léngth
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



| ayer housing the block, it is not necessary to use a material having a
hi gh strength such as concrete (at | east one water-proof sheet is
sufficient), and it is possible to avoid corners of the water-storing bl ock
from damagi ng the water-proof sheet. The application of a flexible

wat er - proof sheet makes it possible to carry out a construction work in
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 | ow &P?Lélho\{ﬁépu{ ﬁ?@?&};e} atcﬂfnﬁph%.@% ent and rmaterial of the

wat er - pr oo eet, not particu Imte any naterlal mhlch IS

general | y usedyasy 3k el 0L, BIESL Hggibpeet&é&gnem fyfgcally, a

sheet having a ness of~ appr 6xi na r med moven fabric

f t t t I
2 sheet Raskhatrpp BLANE o A AGTLERY: %&m@@g*’n%@@ Bfmod by
mbi I
Fubber, Pt ﬁab%fe’%@ﬂ%'et rofeeteng ésg%qﬁe‘”?te%{)%t?‘* R e
cloth Ork§NHQQ$9M§Q§&§PEﬁSHOf natural fibers and synthetic fibers, if
y

necessar I's pre used. Besides the rubber nmateri al crossllnked

through curingaya LRZETRALISLEGIE S AaRE: 3k H/TBRL BPEAG chASLGHE!) whi ch

is solely forrre or co orm a sheet, my

al so be J. rganic
nonwovenﬁf%gp%sn%%gc%ﬁfgégﬁ%?"ﬁé@gﬁm@ér| a 51}? %%é&x cgg%%rl or expandi ng
property, and i ffl ed to.a recessed shape of the pit in the

gr ound) ge%}urﬁgj% s vengttr é‘@f‘o‘i’mrkthl s material is preferably used.

Referring to Figures, the follow ng description wll discuss enbodi nents of
the present invention. In the follow ng exanpl es, polystyrene foam having a

et or - o BIEE BG R R N D T RARIIEN, " &7 Te used as the
wat er - storing -perneab tyrene foam

merial 0PI fis A b R BRELrb R it W 2 RFHER A0 G Rdéé Famy
i poﬁéjr&cgﬁfs% Sy OrQ%bSVa?rrParsﬁ%%fégwng@ éf)sft‘ﬁ’ RIS Eifhégémm?? s

used. FIG 1 spective view of a vertical ss S%éb% hat shows

an arr anBE‘ﬁ%erﬂt ’ﬁﬁag JOPIN 3 ARneY 59 @5 4P %é’tl%'fn %tCBPF ahe
ter- bl foam b d ti |
Const 1 LoPERE somnE Hads Rad ora e SRt ne dhlr ROl s TOR Toam pen Sﬁfe' o1 The
t tory t 1 t i fied Fl GS 1 d 2) h
L er LR pRITERL O LU SR S DS, 1 204 2

4 mfromthe qwiurfac and t de walls of the water-storing | ayer
are Wi deﬂgfp‘ﬁgkﬂ FHcg s én 5 ‘fromt he bott om surface; the upper
surface has a i‘?&a%elssg %gz?t?lale Pargegecrggsv s lonal v1e-|v;1h§f Af Iuri)pvf\a@teerd storing

per neat i on

portion of the rain-water storing permeation structure shown in FIG. 1.
FIG. 4 is a perspective view that shows a water-storing block
connecting member for securing water-storing blocks together with each
other in the rain-water storing permeation structure of FIG. 1.
FIG. 5 is a perspective view that shows an example of use of
the water-storing block connecting member used in arranging and
laminating the water-storing blocks of FIG. 4.

FIG. 6 is a cross-sectional view that shows a case in which
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structure 1 has a trapezoidal reversed pyramd shape, and is constituted by
the followi ng Layers placed along the respective pit faces in the ground
with the side faces having a tilt angle of 45: a water-shielding 20 sheet
| ayer 3 using a conposite sheet having a thickness of 4 nm nmade of an
organi c fi ber nonwoven fabric and an asphal t-based material (trade nane:
Cust om NT, made by Nisshin Tokushu Kensetsu K K. ) as a water-shielding
material |ayer 3; a water-perneable polystyrene foam board | ayer 9 forned
as the |owernost |layer; a water-storing |layer 6 fornmed by_stacking
vat er - rwg-w&?dk%tosurgavmgeaﬁﬁgrstslb%a&;Ofal“ﬁ%yleagfoma@ﬁw Wb stages of
wat er - per neabl e pol ystyrene foam board | ayers; and a lid |ayer 17 nade of a
vvater-rfé’?lﬁgable sheet 13. A punp 18 is installed in the rain-water storing
perneation structure shown in FIGS. 1 and 2 sq as, to draw rai n-water stored
therein. In thiérchdeaiawipgdhagishoys an expmnlspipehppzontdl structure is
formed into a nound-shape and pl aced hi gher than the peripheral portion
li ke a aresgtsesiienabgfrurtureehihe rinawater gosing permeafii9nsuch as val ve may
be used. Mreover, as illustrated in FIGS. 1 and 2, a sand layer 4 is
pr ef er afryctyrgdeamed belewoutreapdie of the wat er-shi el di ng sheet layer 3. FIG
3 shows the structure of the upper end portion of the rain-water storing
per neat i on stiflfet8(ed is g plancriewr dat showrep maddiaderampdeofst ori ng
perneation structure 1 is shielded by the water-shielding sheet 3 fromthe
per i pheihgl watsn-storring blqok, anshBlGy 8(de@ fpnh view thereef storing | ayer 6
formed by the olgstyrene_foam bl ocks 20 (FIG. 5) servi n? as the arranged
and st acked r9 43 arnardiali peskpedivaaniew FRowiiag laayexamplelimced t her eon
that is formed by the water-perneabl e sheet |ayer 13 and the
wat er - pehighathewadeystoningdlécdene HB MR d8 |aggarrrang®@r eover, on the lid |ayer
17, a surface layer 7, constituted by a crushed 21 stone |layer 32, a
gravel |ayer BiG.ahdinagqeirspechyer viedy that showed mpdifiedfexapaplesoftmvi ng a
triangul ar shape fornmed by the peripheral soil faces of the pit and the
r ect anguhter-stersrg bloski cupgcbimigsmiesnbér foedsenirttingathvawartepstomngl e
pol ystyrene foam board cut into a proper shape as a filling nenber 34. The
wat er - HpeksitogetbleeoritB dachadthexed to the | evel of the upper end of the
wat er-storing |layer 6 formed by the water-perneabl e pol ystyrene foam boards
11 and t he wdfKr.-5t ov apdablviewdhst show ssdeuwadier-stadieg pdeé¢lpher al gr ound
portion. The securing of the water-shielding sheet 3 is carried out as
f ol | owsconfiecting mleenlpar 0fHEGal0ground is widely dug up in the vicinity of
the securing section, and the water-shielding sheet 3 is placed. Then, the
end portions BiCe 12 xed fognt Vew ek npatestsbkapgdiloadndoaneblongpi ns 43, and
the predeterm ned water-storing blocks 5 and the water-perneabl e
pol yst ymembdrodiff He#at@s 11 are arranged thereon, and the water-perneabl e
sheet 13 is further placed thereon and properly secured.

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 ex.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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Upon arrangi ng and stacking the water-storing blocks 5, it is preferable to
use connecting nenbers 2, and FIG 4 shows an exanple of such a connecting
menber. The connecting nenber 2 has such functions that it prevents the

wat er-storing blocks fromnoving laterally, and al so ensures the

| oad-resi stant strength of the water-storing |layer. The connecting nenber

2, shomn in FIG 4, is fornmed by machining an end portion of a steel plate
having a proper size into a sawteeth shape and bending this in the
vertical direction, and this is placed between the foaned materials of the
stacked upper and | ower polystyrene foam 22 bl ocks with the sawteeth end

| ! . h e
Funct | on L B L F O A R G S IR I P a1 it e
as long as it guhlashhs: alveg{gggtfa?g@dtﬁyu@%p@ﬁ,gggbﬁcéb san_exampl e

in which the po ystyr oam use , Sare

ar r anged gaq ;51 Acks ngg[%#;gtlgﬁaea%%%%%gfgrasﬂpﬁ; bk BaElie 4 This

pol ystyrene foam 'St ze of nmin eng mmin wdth

and 250 Ny ahgﬁ) réic?ﬂg P\rlxlquaow gm %rmfr)]l%gpth& lg]%llg%fb eaCh

penet ratl ng i n an ditection an Sl ze

Str oot uy B ‘Y%a‘?%@&%d‘%er. ApEihe Sl AT GBRH ?’5‘%{]6'23’ e a%*a'cgg has
35 has a TATOGLEdFRE et § f?%%t %gﬁatﬁe&'aamﬁ BhIAOE i BREE W thout
OoPeri ol PaheEl LR &Pﬁeﬁg‘?&??{‘ Fomathod b Elo i, aﬁﬁ%ﬁn‘g@n'ﬁ?pﬁlgf‘f ‘
of appr oFAEFIAL15S 3%4?11%*@ £ el ahf gkt §ith fipteletesmrbd Pramton, ©

bl ocks | ahd o 3?‘%1 ?821310:8 prpte Bl BBREnT i oned shape: Ognéhgnﬁolsﬁ%;jenguiﬁa?s
Shape 18 not pﬁ#ﬁﬁ%ﬁﬁs@?ﬁﬁ%@w isath v antehe HRaRtbunitiqriary™s ot
Bfggiiaﬂi\w%ﬂ@h ins Aot R ipgesing¥s “?f Eﬁiﬁgég?%ﬁl‘ﬂ‘%dto RS R L aoasar y

for all t,h wat.er - st ari ng bl ocks us for th er-storing layer to
nave-t he dPTabrati de GAiaPeEaLets 1ot HelolRS iibAb A @haces my be

i nter pol at ed on arr i n ng. st acki t he cks. Here, with respect to
t he arralﬁ’ﬁg%s ¥ %F‘%f%é&gg nggq&g’tﬁ’rqlﬂg&g‘fs&@ feney are not necessarily
arranged and s ke t hout. gaps bet as they withstand a
| oad applied f eﬂﬁ#@g “VH¥ﬁ3$@§B§g¥I?Bg$ﬁgggﬁgBes for storing
water, in addjtion to t space vided .in . the blo t hensel ves of
the wat ef2eRY cﬁgrlasdeﬁ@l §-noblorBBREE TR Po%ef*h%dawéw o4 st acki ng

state of the water storln blocks na e inner space of the
ol yot yr SHHECh G BGERS 6088 ATF BT DAL bt 1Y ot hgertttek 5 of FIG S
has a Shﬁéfdlrt hat is opened in the ;{1 erti cz% i rect.ion; however timy have
part | t1 ol RCTRINBHA, Bh PAPDRRS GEDUGANG o orin’a foaming Tesin miateri

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;ning 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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In this case, however, since the partitions in the horizontal direction is
| ess contributive to the strength against a | oad applied from above)
resulting in a reduction in the anount of water storing. It is preferable
that the inner space has a shape that is opened in the vertical direction.
In the construction exanple shown in FIG 5, the water-storing block 5 is
pl aced with the connecting nenber 2 sticking the foaned nenber at the
center of the partition 23 of the lattice-shaped water-storing bl ock

et e ok AR ARG IV S 0" SERRELNG COrners o

t he peripher ur wat'er=storin as its upper

I h h h P h h
yer SRR BREHAG PR bRgec "o I RUSIP M5, RS, Sl Lhat the

center O e_ er-s ayer-i1s pos! I'oned at the
the uppefeichfaRveRiol B Bhaflif TP Barldf et BreRbBRACE o7 o
"2l newats rangr oSl h ld P (PR b TRRERA A0 ARRC 1 i ch a
aved r beer i LbARPGHTER BB eit Sl BE e PIREC LB RELAP 0 0 et ow
2 the- Pr b Heaye G Suy afine depld AT T GARER ST ol oply &1 %6 1 or med by

arrangi ng. t;he wat er-storing. bl,ocks 5., .and below this is placed a

wat er-pF%%*lp@geﬂg?%ﬂ?g?t?.ngﬁ%lr’lb‘f opﬁqm?lsty‘exarrpl e, in or dgr to receive the

| oad of the c rete flqor,plate 52 uniformy.in di s ed nanner, a

nor mal pol yst%g‘hée?%% Bltggkw?%fépe%[?e?gfe‘fW%ﬁ‘éﬂagéaxeﬁgoeﬁl’@\?er | ayer of the
concrete f[oor late 52. On ghe %oad side, a mater-cq@]ec%iqggfunnel 53 is
i nstall E%W&t%fp e peragghiopgjtoushine, a walgiapermegle pKsBTENE ot i ng
funnel 53 sqQ that rain ter i,s al,lowed to rmeate the ter storing |ayer
6t hr ouleh ey atsop faely sy adshd herBe BRIy 35 Rot Tarlab B For ol o
pavi ng pet.hod has been devel oped, .and jp the case of a water-perneable
paved rggﬂuﬁgééio?ga§§aﬂb§§ﬁﬁpésﬁ%ﬁ“§§1Q’Rﬁ?ﬁv?%%Fﬁﬁﬁﬁpe 1% ,pexenplified
by FIG 1, may be ed,, wthout installing the ter-collecting, funnel 53
o b Cheatet B rmeabls soshiraes. maghd provatos P3hEd RSrdehindtl on layer
shown in EIG, 6, placed bﬁLg&i aved roaz, hag t?e sane ﬁha e as

exenpl i PT BipGd Wiibceotds inglipds: el AT PG Mol sy pafe HAYINE &i dih of
7000 mm ., The, rai n-water. storin erneation | ayer may be cantipnuously forned
'n the PEARSHADE Witha damelera LHErtom faceverd! Ehsmay sds havi ng a

structure .
or fused into a plate or a block. It is preferable to use a

water-permeable sheet in combination with such a water-permeable
polystyrene foam layer. With respect to the waler-permeable sheet, a
known sheet may be used, and more specifically, examples thereof
include fiber materials such as polyester cloth or a composite material of
a fiber material and a resin material.

With respect to the material constiluting 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,

etc., and a water-proof sheet is more preferably used. The
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exenplified by FIG 6 may be intermttently fornmed. On both sides of the
paved traffic road are fornmed bushes and a side wal k, and a water-perneabl e
pavenent |ayer 59 is formed. In the sane manner as the exanple shown in
FIG 2, the soil layer 15, the gravel layer 31 and crushed stone |ayer 32
are formed fromthe top, and the water-perneable sheet |ayer and the

wat er - per neabl e pol ystyrene foam board | ayer 11 are placed as a lid | ayer
so that both rain water on the traffic road and rain water on the si de wal k

are directed to the r-s ng I d.stored. Here, 7 shows a
struct ura r%ﬁ%lr&ﬁbi@k ’6h 2 &aﬁ%w@meweameé&%ﬁ rﬂ‘ﬁk‘é“r? al ong A-A
and B-B .of .the rain- vvater orin . rmeag1 structure of FIG 6. The rain
wat er stlé‘rgﬁ’ PrESeRE W&?ﬁ‘l 1% refores it raseestd be used as

fire-ext ngw gié\? er errergency dr| nk| ng water after purification by a
wat er-p ?Fgr and sprinkler-use water for plants. [ ANOTHER

PREFE D er-storing block used in the present invention
may haveaXar Paﬁggeﬁ%g fév’lio\}\hlﬁ potEnefesgarytosusgmagpid havingd vi ew
constructlgfr;sof the water-storing block, and FIG 8(b) shows a front-view
const r udt trength 9“%6\%’0&?%?6@&%aﬁtrP%W@ﬁef'ﬁéo‘afa%@etslﬁorl ng bl ocks are
partially stacked two-dinensionally The water-storing bl ock 65 |s made of
foamed stuffisientlard it is mﬁéﬂélﬁaﬁ?pwléfcorlh%rmﬂ the water-staring dlock

from damaging the water-proof sheet. The application of a flexible
water-proof sheet makes it possible to carry out a construction work in
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 arrangement and material of the water-proof
sheet, not particularly limited, any material which is generally used as a
water-proof sheet may be used. More specifically, a sheet having a
thickness of approximately 4 mm, formed by nonwoven fabric of organic
fibers impregnated 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 preferably used. Besides the rubber material
crosslinked through curing, a thermoplastic resin or a thermeplastic
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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menber) and has an octagonal col umm shape fornmed by a virtually square
colum with four corners chanfered in an up and down direction; thus, its
outer wall is constituted by four wider outer wall faces 65a and slightly
narrower corner faces 65b connecting these. Each side 65c at which each
outer wall face 65a and each corner face 65b intersect each other is
preferably fornmed into an circular arc shape protrudi ng outward, w thout
havi ng a sharp sticking shape. Thus, it is possible to avoid concentration

of stresges at this portion caused by ex |1y, applied fprces. t hough
ot shoviirer it <pafiRe oiber i SR Rl MR iERBer v BRB L 65 ar e
st acked j,n a..nmanper as rtial ly shown in Fl 9....t he connecting nenbers,
2. shown PR ChE eifiuld ansinekpstae: tereihe, e dFrig 18l Boks 65 so as
not to be qasil¥,ofgfet. Here, with respect to the stacking nethod of the
vat er - st RN IEEd 65, in FiG 9, the upper and | ower water-storing

an of T st mannBF YRS i Bimitar e R e S sl flieine voi d 620
o commitnbaniagn PhobHinPRRREs Trea PR 1B s ICIAE SEFRETi ng the
manner S yERgagine hafulk S Restbudint Rub e R G pf[FEh o T el Vo o
chape, AR BUFREEor g aTHE BB G R b GATEE T ShABP AP SRdkch Si do
05D i ¢ i 5 HEF Y A Ahe o RECATUAGAEaRog, 0 VO gor [ EGoi d 62a and each
corner 27 . face 65 ortion surroundin%%t first and second

re, a Il p
voi ds 6Zﬁata‘?fdp%“2ﬁe%§@r$‘§yétyfr§f‘\é\?f8%‘i mgteriebct WafsriRarmeaRIet ernal Iy appl i ed
force inpqsed orb the watey-storing block 65, _.1n other words, the wall
porti on,p%ﬁweeﬁtéﬂa&b?wﬁ% e PApG; W%%Ftl%&"o?‘aﬁﬁé% f8}2inal | face 65a
inward in a dirgectio irtually orthogonal, to. the outer |1 face 65a and
whi ch i gahawsgﬁ%%m&étvmewﬁfﬂb%j Q%t%ﬁeiex?fﬂwcﬁn@ﬁwwﬁgean out er
wal | face su port'ngBEOFtio 63, an .ﬁiwalligﬂéiion, whi ch starts fromthe
outer wdPPIF Htke 2 hepET £haBe Pavinea BIckngss ¢ PG AEREU Bt he second voi d

62b and the fi Qi d 62a, forns.a diagonal supporti tjon 64; thus,
in the case \Ahlgéﬁ&a 13 2RETABSCH T KieY Qfég%?r?@&?SE‘?StS‘ﬁ%e"gg%[g%@\gfsﬂo‘l"ﬁce 65a,
the external force is sypported by the outer wall .fa uppor,ting portion
63 so 1 it APFRNERINER ARfA Paraded %tet%f‘v@a%w%ﬁravgﬁﬁ?? angyenif a
greater external force is exert%d oq)th ou Wfl% face 65a, the externa
force i Svatgspperagably Ralestyrens fopm beay "S&ﬁ%%r PABYHGt ti on 63, and the
external force is so di vided Eg%g t wo direc@%pns effectively by the

di agonalCreHeesiong! snstrugtiayo ER1 WG UBD SEHARS REEFERAIPT f ace” supporti ng
portion 63; thus, even in agch_a case, the outer wall face 65a is not

easi |y ditseghurept L1 1 She d2{ny waler StegIpg Rermedlden SLEICWIREr of or e, t he

wat er-storing _vessel constituted by plurality of such ter-staoring
bl ocks @xempliged @u@%ﬁtim‘é%’:gh%ﬁaﬁ&@ét‘&ﬁcﬁl’d&‘fer ev%?vigﬁat%P?Md to

maintain a great_water-storing capability Additionally, in any of the voids
62a and BANd aggidthrotitm,ianden d\ﬁ/ﬁ%ﬂ of dr wefroppthe graund sugtasey ant o a
concave circular arc shape so as to_avoid formng a sharp edge portion on
whi ch stthesyide wallziof the wadenstaing laper apwadeaed Upwatbwels atiahen a
plurality of water-storing blocks 65 are two-di nensionally arranged, a void
62c sur rraplded 45y frovm thet kettemoriniaeds| thekep By swdpse hass squast ned i nsi de
thereof. In other words) the void 62c, surrounded by the corner faces 65b
of the whiage, sachiside bhvules1 . | Thieoratndvaten $taring pesmgaswinbl e to

i ncrease the percentage of void, and also to increase the amount of water
st ori ng.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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A passage hole 66 having a semcircular shape in its cross-section, which
allows the voids 62 to conmunicate wth each other, is forned in each of

t he upper center portion and the bottom portion of each corner face 65b and
on each wall portion on an extended |line therefromof the water-storing

bl ock 65; thus, it is possible to avoid storing water only in specific

voi ds, and consequently to allow the voids 62 to have the sane water |evel.
In the case when the water-storing bl ocks 65 are stacked, as illustrated in
FIG 9, the passage hples 66, each having a viriually senicircul ar shape,
fre for mBlePhie S UBOER SOB R g L ving 2 hitkaske ST LR AR | o
cross-sect.ion by the water-stori bl ocks 65 stagcked in an u nd ,down

i rect | ot Aforgnid BB sinoven Brhyge Aty barapalicasad oL iredioe. 1 o
exanple, a slif sha so that en t wat.er-storin cks 65 are stacked
verti cal I‘Eﬁm?’hé“ﬁgﬂ‘gg\r%Gmﬁd@ah%ﬁ}rﬁ%’%hﬁﬂ‘%% tﬁgllgkﬁmﬁ flg an el ongat ed
shape, or nmay be forned intq an elliptical shape;. however, when they are

ar r anged W%ferzﬁ%ﬁ?lai%%atfreﬁb@wﬁép@ wabtempermeshls P%@FY’@HFa(fe’aghape inits
cross-seiéioa as in. the case of the present enbodi nent, it becgmes possible
to incredearddayey %rﬁ%ranaéée}%@te lovermestilayeror seatgrsternedanentl y to

provi de % superior strength, and_.it is alsQ pgssible to preferably avoid
concent r 4e¥Bad &y stacking waterstaring hlpcksp hayang inper spaeemclaysti al faces.
Moreover, FIGS. 8 and 9 have exenplified a case in which one passage hol e

i s formedliktaungrver Sttalg@s\ﬂfrw%rrgﬁ%wledgﬁwryrswtfpw hoard: kayesst t om
portion of each corner face 65b; however, the punber and formation position
t hereof &hd adid lpﬁé{PFilgLﬂnéﬁile)Pﬁq matteﬁpsymﬁ#ée éﬁﬁ%ﬂé‘; and a plurality of

hol es may be fornmed, and it may be fornmed in a position other than the
virtual Iy cent &ppey 18 éﬁlwtaéé&ﬂwr%@mrweéela%m@pemeam@r to increase
t he percentage of void of the water-storing bl ocks, another arrangenent nmay
be propostengtareshewnamBieRed and £ wnas to 85‘#We"cﬂ1pnwé‘éﬂﬂ13f@6¢¢1er portion
constituting the outer wall., In the _case when a water-storing |ayer is
formed byhereigni g ieraseywheadhgraipyeatesptaring permeglion sjgeeturst ori ng

bl ocks, this arrangenent nmakes it possible to forma void surrounded by the
not ched d®&anmed inky amgoundshapecaypbplaogd kighes thgs, heoperiphexa t he
percentage of void is increased and the amount of water storing is al so

i ncr eased®ortign lgiecg road, instead i snpumpp @ waser-exlegsing meatrWes‘w%t @ -storing
bl ock connecting nmenber. An explanation will_ be_given of an exanple in

whi ch t h¥alys Brayshbepsad. bMeteovshrtt Hiugratadir F16S. 4 apdi% adand an EUP
engi neering nethod. The EUP engi neering nethod refers to an engi neering

met hod whdyes 4 iapbeigrably plagediop tie enftije pbsheavaterrdhicllingishegd
circunferential portions of the adjacent foaned styrol blocks 20 in the

| at er al é@Y%Rﬁjon are face-to-face connected through a connecti ng nenber

12, and the adjacent foaned styrol blaocks 20 in an up _and down direction
(in the stacki KdGdid ghrawsbhe steucinse of shasgper engl portion #fkhet her t hrough a
connecting nmenber 12 so as to forma civil engineering structure; thus,

rai n wat &pin-ater sforing pesmeationstnusbureiman enlarged mapner- 20lk® as to be
drawn [ ater. The connecting nenpber 12 is made_of high-inpact polystyrene)
and ol deain-sater @mrmgmnwttmstm@&lp&iue@w«e@pﬁgw thelurality of

adj acent foamed styrol blocks 20 in the lateral direction and in the up and
dawn di r tatesshi¢lding,sheetdifromy die penipbayalagail pf e @itemndproyddedher al

edge of a connecting nenber main body 4 having a virtually disc doughnut
shape i nvethithe ovatey-sdprivgr wer faforaredaby the nolestaxene deambaoekndBet i ng
menber main body 4, and four assisting claws 35 shorter than the claws 33
are pl acéBIGn5) bervingas ther arnangedrandptaskgd watemstoring blackad, mitber nmi n
body 4 in a manner so as to have the sane positional phase as the claws 33
around t ltbedid layerdTeplagad dhereen thatireformrd bpdhepasterpernmnesdllened bet ween
the adjacent claws 33 in the circunferential direction of the axis) and
assi st i nghaablayer-Ifabdtheoustergpemmeablgpalystymemefobot heard layeradd- acent
assisting claws 35 in the circunferential direction of the axis. In FIG

12, Dr eiammes, ath thedidslayker t1ife acomfaes lagpribrivmstituted bydycsched
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Each of the claws 33 and the assisting claws 35 is formed into a double

cl aw shape having a T-letter format in its cross-section wth narrowed tops
so that, with the respective centers in the length direction of the claw 33
and the assisting claw 35 being |ocated in between, the first claw portion
on one side and the second claw portion on the other side are allowed to
stick respective foaned styrol Mycks 20 adjacent to each other in the
stacking direction (the foanmed styrol blocks 20 are 3L sufficiently soft
so as to be stuck by the ¢laws 33 and the assisting.claws 35).. The size of
the anofttde laygpse, Braved layerdl an '%Sgﬁtlayer dosig formedy kgch of
predeterm ned nunber of the claws 33 to_be inserted therein side by side in
the ciréDdgasrhaying a fripsgpianshare frmgd by thegpenipheralesadl fages ofssi sting
anot her - menber housing space S2 is set. to a size allow ng a predeterm ned
nunber bte pHeand dhegpptpnguas waterstpaingleckeds filledewvithsade by side in the
circunferential direction of the axis. Here, the claw wi dth of the

assi st | Water-parowaple palystyrenefoain bgardcutfato apropeyisbadg g5 8m t he axi s
directign, the assisting claw 35 is positioned between a hypotheti cal

radi al fillieg mempeeddi ng fromthe axis O to one edge end in the width
direction of the claw 33 and a hypothetical radial line L2 extending from
the axi s O t oTheevatareshieldjagesheatd isnaffised: to the lavel of the unpercl aw 33. In
t he connecti ng nenber 12 having the above-nentioned structure, the claws 33
and t heeadgoifdhempatarstorom layerdf faymer by thejwaterpermeablecaned st yrol

bl ocks 20 when the worker stanps thereon with the foot. or makes other |ike
nmov enenpelysépraresfoanh doadiaddrand therwater-ptaiing bdeddss Spandeseconedct ed to
each other. Next, an explanation will be given of a neans for packaging a
nunber & thépeciphesal grepme poctigni 2 They seanring ofithe svatentshoakdingt r uct ure
(see FIG 13, in FIG 13, with respect to the connecting nenbers 12, a
connect pheethdidearried vhé %pﬁo&omtfemtdéhgfpethﬁlﬁiaéweuna iarwigleland down
direction is referred to as the first connecting nenber, followed by the
second dugnein flye Nisihity, off the sdvuringsectiennmed thagvatertadrielding fourth
connecting nenber, the fifth connecting nenber and the sixth connecting
menber sheeuddepticed. dMmew, the end portiogamed fixed g rfoviexamaplen t he axis
direction of the connecting nmenber main body 36 of the first connecting
menber 8takesetl engeutdhoer mwinaws3, 3Gidothe hrededeomdned wateristgrimgnber 12 are

pl aced adjacent to the respective claws 33 of the first connecting nenber
12 i n t bockisrt anfl dhenvatdr-pérmeesblerpdystyrdne feanxbgardmtil walme r especti ve
assisting claws 35 of the second connecting nenber 12 are placed adj acent
to the nespeged therassj ahilrthecvater-pérméablessideatsk3 tofurdher pdacesber 12 in
the circunferential direction around the axis; in this manner, the

r espect therepanmred propertgrdeenredii n bodi es 36 are superposed on each ot her.

Upon arranging and stacking the water-storing blocks 5, it 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-storing 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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Q2 When viewed in the axis direction of the first (and second) connecting
menber 12, the respective claws 33 of the third connecting nenber 12 are

pl aced adjacent to the respective claws 33 of the second connecting nenber
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 manner, the respective

Connect s FETR%, 5 D000 380, SRIRE°ATcER, 905, 3 Dofued

descri bed a one connecti ng on ano

connect | QI LRINELrdd L RaIHERAIRLA0N, e ISR f BHECLILATADC axi s

direction ¢ TSt conne C., a pre m ned nunber of

claws 33 of ti r ve heen i ngerted between the
respecti%%n% éggqgggﬁf rﬁ%ﬂ%ﬁ#g&ﬂﬁgﬁﬁégfkﬁgfﬁ%ﬁg%%rkaaﬁ%d a predeterm ned
nunber 0%%3\rse§hlsér{t@(?9§eﬁ.\g\§ct§5 of the connecting nenber 12 have been inserted

bet ween e respec LT8Rt ng claws 35 of the first connecting nmenber
12, the above- ti d 1 th 3 d d , f
oxanpl o, the chieerg FERsERtDe Ry PReths RS seERE 8 IO ofner
d ' Wy th is_di ti fi Lh t. nber 12 that
was | hot 2Eupt EHERIY 1oip 8%, 3ef rrERby AlaRd s BRER BT Rip B dbnect | ng menber
12 I d,adj to.the r. t] L 33 of t j nmb
12 o BAAGR N BrSnbelr ot R A MR AR b e AR DS, Mo
i sti I 3 th t [ nber, 12 I d adj t t
The. respat Pusis SL1BDp . fEiene8" 30D BF RAGH: AR M BATE", ot “Vae 1 ast
superi sed in the circ er n&jaL directionzgrou d the axis:.in this
rmnner | RREN% BpBJE mevEtHLELE Ty inRet Soakrh 2 BoBrat pSBSRMEE i hosed on
h other. ~5.A pl | i.t f.th ti nb 12 d
one. af t okP ek AewRLirPLied PRV IER 76 Shemd BBdn JeBed ead B hr ough
(4) FIG _14 shows sti anat her dified %Eanﬁle f ehe gon ecting nmenber.
Thi s confdR iR g dHEnn Y e Yewgd from; aboye, thiphas glatiisg,s Wifrer ei n t he

Connect | RS dered Mataripbag oe asaparien G508 e SHoefbhiAs 2connect i ng
menber | frieRaSkoar 1RgnE R B lRamed Apesial forming the ARBATRY nanbor 23
body. 46 WellsGnbes iiiickness e P S PERABESt foe HASARRATEE Shape) . O her
bove: oREEBRAGHBAN Bals o ETEr SRS e FRERDEH WIEh JAAAHHE! reans of
{hat - Shofd B palRadpHECHERREIH, DU BIBVBS DR HER DT od 6 O oxampl o
rerber  ofPA90S At RS RETIATGHEL VS 3708 RERUHPeVAOS NS HBRUBIED moans of
the Connv%(f li,hngf ggrgg agfi aa}qgitg (ta;rof g%(yrggfgage)i? r’£r8)|0er)n'm 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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The packagi ng means of this connecting nenber is the sane as the packagi ng
nmeans expl ai ned on the connecting nenber of the above-nentioned nodified
exanpl e; therefore, the explanation thereof is omtted. Mreover, the
above-nentioned claws 33 can be applied to one-side claw type wherein those
are formed on one plate face of the connecting nenber main body 36. The
connecting nenber of the one-side claw type is used when, for exanple, a
plurality of the foaned styrol blocks 20 on the uppernost |ayer are

f -to-f h i al h i nb

ot “HRPEC oGP Bl R e Pactrl el ihoor or TR FAdl sohabbSng SRREE " T
I I I - I b T h f,th i

ronbor SRty BRMArA Geid ol MERIRRAT o bR EPRREE R R o nod Shape. The

nunber of

he. nurbiset &l Ko e alsbil BT3RS i ¥helo iR ¥Hbr cover  “the
33" ana TR esE U BEF mereheliast SO PRl Rter e b SRR (ne T
hous ngaisaane b1 “adRbat 3HR0Fed RabiEls &die B GRoth b RomaPRRG ng- space
mbod, nly wstapfecbed Al FoRABOKF.  nbEreRTEos B RREr Kl ot ing
Cr i anguis S dor st ivaters iR «QLBR Sonfr EBRRRLBrAIPRIN oamed

o St r URb Bk bR o e bergiorie DI, heS BOVEEERBhod modi {1 od
- ool HECFTIRGEHEE RO AREKGIE St o4 dPa n(FrRRRBtE KB HPYtHoocks | n t he

| ateral. direction are face-to-face connected, and the adjacent foaned

mat er i a‘l“cb'F‘gec‘Ls in an up and down direction are al so connected to each

other so as tQ forma civil_gengingering structyre; .and this hod is
particularly @P? AUREY BPRGP %ﬁ}ﬁ H@&SHE‘%\E a&?ntb ?&éﬁksegf'%ag%@s) Wth
respect to the aboye- ti d _foaned resin, a foanmed resin may he provi ded
by makiWgter-slorimeg Kﬁ»ﬁ%ﬁéﬁi@-ﬁw eshaeR té‘ia&ﬁd’é’e&é’g Brihqortioal i h o
super critical state s as tp be esznd, anﬂ“%ﬂe resulténg f.oamed resin

whi ch ecllon; ROHRAYSH Ahitayahare Pagtteesing arigapfal dirfctipn. r ange of 1

to 30 d a high strength, nmay be used. The 36 ) .
U{R a{]is case, gowever, s%nce the );/)ar&tlonsqn t-{xeehorlzontal direction is

less contributive 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-storing blocks
5 located as its upper layer so as to secure them; 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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application of this material is nore preferable because it further

I ncreases the resistance against the soil pressure, and al so increases the
percentage of void to not |less than 70 /. | NDUSTRI AL APPLI CABI LI TY The

rai n-water storing perneation structure of the present invention is
applicable to facilities, such as architectures |ike buildings, roads,

wat er channel s, parks and play grounds, factory sites as well as donestic
sites. 37 CLAIMS 1. Arain-water storing pernmeation structure conprising:
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FIG. 6 shows an example in which a rain-water storing
permeation layer is placed beneath a paved road.

The paved road is constructed as follows: A paved road face 51 is
placed, below this layer are placed a soil layer 15 and a concrete floor
plate 52 serving as the lid layer 17, below this is placed a water-storing
layer 6 formed by arranging the water-storing blocks 5, and below this is
placed a water-proof sheet layer 3. Here, in this example, in order to
receive the load of the concrete floor plate 52 uniformly in a dispersed
manner, a normal polystyrene foam block layer 57 is formed as the lower
layer of the concrete floor plate 52. On the road side, a water-collecting
funnel 53 is installed and a 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 wgter-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 with the
water-passage hole 55.

The rain-water storing permeation layer shown in FIE}. 6, placed
below a paved road, has the same shape as exemplified in FIGS. 1 and 2,
and the paved traffic road has a width of 7000 mm. The rain-water

storing permeation layer may be continuously formed in the length
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a water-perneable material. 3. The rain-water storing perneation structure
according to claimfor 2, wherein the hard resin foam nenber is a

pol ystyrene foam nenber. 4. The rain-water storing perneation structure
according to claim2, wherein the water-perneable material is a

wat er - per neabl e pol ystyrene foam nenber. 5. The rain-water storing
permeation structure according to claim 3, wherein the polystyrene foam
menber has a density in a range of 10 to 50 kg/nB 6. The rain-water storing
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wat er-shielding layer 1s matle of a Water- proo eet. /7. A water-storing

bl ock, whi i ' | | col h
oc %&[ﬁé@ﬁ%?%igg}b?t;?gi&éﬁé B rRittediny SignagPo! vgonal col um shape
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hard regi n_ foam. er hS e of a foaned styrol having a ratio of
expansi‘(')vrfil of gg({rlﬁlngagern%taqr%dtgr %‘an 20 tinmes. 12. A water-storing block
connecti ng nepber opnecting a . plurality of adjacent ter-storing
bl ocks made o elr%’s%‘ ﬁésg Sﬁ'sowsoafsglfl?ﬁt r%iogit*‘e erdss-8edtions'in (e

horizontal direction taken 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 one example of the hard resin foam
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engi neering structure, wherein: a plurality of claws, nade of resin, for
sticking the water-storing bl ocks respectively, are formed on a connecti ng
menber main body in a dispersed manner around the axis thereof, a housing
space for another nmenber is formed between the 39 adj acent claws in the
circunferential direction around the axis, and the size of housing space
for another nenber is set to a size in which a predeterm ned nunber of the
claws are inserted in a manner aligned in the circunferential direction

around the axis. . The ter-storin | ack. conngegct i ng. er according to
oo s and Tras ot fieda 5O Tme el SRR 2 VPRl | e o on
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axis. ¢ BRI AarEresonics faees 65p cgnRpelingdhese. | Bachcsids §8eMer ¢ hat |
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with a narrow width along each side of the first void 62a and each corner
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face 65b. Here, a wall portion surrounding the first and second voids

62a and 62b exerts a reinforcing effect against an externally applied
force imposed on, the water-storing block 65. In other words, the wall
portion, which extends from the virtually center of the outer wall face
65a inward in a direction virtually orthogonal to the outer wall face 65a
and which is sandwiched between the adjacent second voids 62b, forms
an outer wall face supporting portion 63, and a wall portion, which
starts from the outer wall face supporting portion 63, and is surrounded
by the second void 62b and the first void 62a, forms a diagonal
supporting portion 64; thus, in the case when an external force is
exerted on the outer wall face 65a, the external force is supported by the
outer wall face supporting portion 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 external 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 ca;pability.
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



S@10%& ()-9*10%& ()- s !10%& ()- bC 10H 10 z10%& ()- 10%& () - 10°/<z&'() f

1092 & ()- 10 10 10S;t 109 ()-H' 7!dEbC 10H 102z 10%& ()-Zs010%& () -
1092 & ()-,z 109 & ()-*s10%& ()-" 109%& ()-F719!:1;1<lel "H't$~\=
10H 1'10% & ()-! 109 ()-!'[ 10%t& ()- 10% & ()- 10z 10z 10z;
t109%2& ()-t$Womb' ' ' (}rg\= 10Hs@ 109& ()- 10t

Moreover, in the case when a plurality of water-storing blocks 65
are two-dimensionally arranged, a void 62c surrounded by the
water-storing blocks 65 themselves is formed inside thereof. In other
words, the void 62c, surrounded by the corner faces 65b of the
water-storing blocks 65, is formed so that it is possible to increase the
percentage of void, and also to increase the amount of water storing.

A passage hole 66 having a semicircular shape in its cross-section,
which allows the voids 62 to communicate with each other, is formed in
each of the upper center portion and the bottom portion of each corner
face 65b and on each wall portion on an extended line therefrom of the
water-storing block 65; thus, it is possible to avoid storing water only in
specific voids, and consequently to allow the voids 62 to have the same
water level. In the case when the water-storing blocks 65 are stacked,
as illustrated in FIG. 9, the passage holes 66, each having a virtually
semicircular shape, are formed into a tube shape having a virtually
circular shape in its cross-section by the water-storing blocks 65 stacked
in an up and down direction. Here, the passage hole 66 may be formed
into another shape, for example, a slit shape, so that when the
water-storing 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 ir; 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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and 9 have exemplified a case in which one passage hole is formed in

each of the virtually upper center portion and the bottom portion of each

corner face 65b; however, the number and formation position thereof are

not particularly limited by this example; and a plurality of holes may be

formed, and it may be formed in a position other than the virtually

center position of each corner face 65b.

(2) In order to increase the percentage of void of the water-storing blocks,

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 and

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 st};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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each other through a connecting member 12 so as to form a civil
engineering structure; thus, rain water, etc., is stored inside the foamed
styrol blocks 20 so as to be drawn later.

The connecting member 12 is made of high-impact polystyrene,
and molded, and four claws 33 that respectively stick a plurality of
adjacent foamed styrol blocks 20 in the lateral direction and in the up
and down direction (in the stacking direction) are placed on the
peripheral edge of a connecting member main body 4 having 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 33 are placed on the inner circumferential edge of the
connecting member main body 4 in a manner so 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 claw shape having a T-letter format in its cross-seclion 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 between, the
first claw portion on one side and the second claw portion on the other
side a're allowed to stick respective foamed styrol blocks 20 adjacent to

each other in the stacking direction (the foamed styrol blocks 20 are
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sufficiently soft so as to be stuck by the claws 33 and the assisting claws
35).

The size of the another-member housing space S1 is set to a size
allowing a predetermined number of the claws 33 to be inserted therein
side by side in the circumferential direction of the axis, and the size of
the assisting another-member housing space S2 is set to a size allowing
a predetermined number of the assisting claws 35 to be inserted therein
side by side in the circumferential direction of the axis.

Here, the claw width of the assisting 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 L.1 extending from the
axis O to one edge end in the width direction of the claw 33 and a
hypothetical radial line 1.2 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. 13, with respect to the connec?: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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connecting member, the fourth connecting member, the fifth connecting
member and the sixth connecting member in succession downward in
the Figure).

(O When viewed in the axis direction of the connecting member main
body 36 of the first connecting member 2, the respective claws 33 of the
second connecting member 12 are placed adjacent to the respective claws
33 of the first connecting member 12 in the circumferential direction
around the axis, and the respective assisting claws 35 of the second
connecting member 12 are placed adjacent to the respective assisting
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 superposed on
another connecting member 12 in succession.

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

member 2, etc., a predetermined number of claws 33 of the connecting
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member 2 have been inserted between the respective claws 33 of the
first connecting member 12 and a predetermined number of assisting
claws 35 of the connecting member 12 have been inserted between the
respective assisting claws 35 of the first connecting member 12, the
above-mentioned processes (D through @ are repeated based upon, for
example, the connecting member 12 that was superposed lastly.
In other words, when viewed in the axis direction of the
connecting member 12 that was last superposed, the respective claws 33
of the next connecting member 12 are placed adjacent to the respective
claws 33 of the connecting member 12 in the circumferential direction
around the axis, and the respective assisting claws 35 of the next
connecting member 12 are placed adjacent 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 an(;ther
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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virtually disc shape (not an annular shape). Other structures are the
same as those of the connecting member of the above-mentioned
modified example. With respect to the packaging means of the
connecting member 22, an explanation can be given based upon FIG. 13
that shows the packaging means in the above-mentioned modified
example (that 1s, FIG. 13 shows both of the packaging means of the
connecting member of the above-mentioned 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 explained an 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 plate 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 malerial of the
connecting member is not particularly limiled to high-impact
polystyrene, and may be, for example, polypropylene, or po[ygarbonate.

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

The number of the claws 33 and the assisting claws 35 is not
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limited to the number shown in the above-mentioned modified example.
Moreover, the size of the connecting member main body 36, 46 and the
number of the claws 33 and the assisting claws 35 may be set different
from those of the above-mentioned modified example so that the size of
the another-member housing space S1 and the size of the assisting
another member housing space S2 may be set different from the sizes of
the spaces in the above-mentioned embodiment.

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

The connecting member used for connecting the foamed styrol
blocks 20 to each other in an EPS engineering method may be designed
to structures used in the connecting member of the above-mentioned
modified example and another modified example. The EPS engineering
method refers to an engineering method wherein the adjacent foamed
material blocks in the lateral direction are face-to-face connected, and
the adjacent foamed mater@al 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 resulting
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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application of this material is more preferable because it further
increases the resistance against the soil pressure, and also increases the

percentage of void to not less than 70 %.

INDUSTRIAL APPLICABILITY

The rain-water storing permeation structure of the present
invention is applicable to facilities, such as architectures like buildings,
roads, water channels, parks and play grounds, factory sites as well as

domestic sites.
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1. Arain-water storing permeation structure comprising:

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, the
water-storing 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 contains a water-permeable layer formed by

a water-permeable material.

3. The rain-water storing permeation structure according to claim lor

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 claim 3,

wherein the polystyrene foam member has a density in a range of 10 to

50 kg/m3.

6. The rain-water storing permeation structure according to any one of

claims 1 to 5, wherein the water-shielding layer is made of a water-proof

sheet. i

7. A water-storing block, which comprises an external wall having a

polygonal column shape with an inside void capable of storing water, and

is made from a hard resin foam member that can be buried in the soil,
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imposed on one face of the external wall having the polygonal column

shape; and

a diagonal support section connecting to the external wall face

support section, for dispersing the pressure imposed on the face.

8. The water-storing block 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 section.

9. The water-storing block 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 the side having a circular arc shape

protruding outward.

10. The water-storing block according to any one of claims 7 to 9,

wherein the void has inner corners having a circular shape.

11. The water-storing block 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. A water-storing block connecting member for connecting a plurality

of adjacent water-storing blocks made of resin so as to form-a civil

engineering structure, wherein: a plurality of claws, made 0f§resin, for

sticking the water-storing blocks respectively, are formed on a

connecting member main body in a dispersed manner around the axis

thereof, a housing space for another member is formed between the

39



10: 10: 10:;

10% & ()-10% & ()-\x.}"?b@! 109 ()- " '109& ()- !'109%& ()- !'109D& ()-!'["
10%°P& ()-!'[ 10%& ()-B =!11d109%& ()-'i109%&' ()-10%& ()- 10 10

101 : 109 ()- !'10%& ()-zIdE =!'11d'109%& ()-!10%& ()-!10%& ()-!109%& ()-! 10%&
()-110%& ()-1y|}~Q@BbC 1 d&Y! 109&' () - (&Y' 10% & () - (& f 10% & ()- 10 10 10, ;
109 ()-yl 109 ()-Z$' () *14bCl ! 1 d&Y! 10%&' () - (&Y' 10% & () -(S; 109’ () -,
10%@&' ()- 10" 10" 10" S;10% & ()- Normal" "Heading 13]c" "Heading 23]c"

e SN A R T e SR RCR
71 e U PE8 Rt B e e A T s o e ew
:?O;gg}g '( &@iﬁé%%&x&%@’g%@ﬂ%f Y EMWY SROGHTR in a manner aligned in

<=>? PBRF G AR irbinadsdghigh | kI mopar st uvyz (|} ~

13. The water-storing block connecting member according to 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 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 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
circamferential 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 circumferential direction of
the axis in an aligned state. )

14. The water-storing block connecting member according to claim 12
or 13, wherein each of the claws and the assisting claws are formed into

a double-claw type so that, with the respective centers in the length
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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

to each other in the layer stacking direction.
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