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rai n-water sfmmlmmmwm, ion structure, and a water storing block and a

wat er-storing bl og %g gonnecting nenber that are used for 200 1 Bt E&t3Zr 4
and nore specifica fy concerns a rain-water storing perneation structure

whi ch can be applied to facilities, such as architectures like ? g

roads, water channels, parks andpREIFICAPION factory sites an orrestlc
sites, as well as water storing bl ocks used for such a structure and a

connect i NWATPERSSTORINGIBEOGK ANDCONKECHING MENMBHTP FOR A9ATPENR her .
BACKGROUND OF THE | NVENTI ON Conventionally, nobst of rain water perneated

the soil, SPORINGEELOCK ENIPRATN m'ﬁER%TO\fﬁN@?'mFrLﬁa&de as a whol e
In various states, and exerted the followng tunctions: It served as a

wat er supstqu;gq{ggEreqU|red for growth of trees and other plants, adjusted
the tenperature of the earth surface through evaporation fromthe surface
of the soil when it was hot, and al so adjusted the anmount of water of
rivers. However, in recent years, buildings, paved roads, etc., have

i ncreasedpiWey OF T H IhaENdaeayopnent s and pavenent s of roads,
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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 architegtures 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,

RN

*G00002*




F- PO1023KN(SG) 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 flow sewage systens and rivers througpotis¥rNage)
channel s, w thout penetrating the soil, thereby causing the follow ng

probl ens: (1) Reduction and exhaustion in ground water, and the subsequent

| and subsi dence. (2) QOccurrence of a heat island phenonenon due to
inability of heat renpval fromthe earth surface because of |ess water

evapor at | Eéklﬂﬁﬂfg‘iﬂel_e%ﬁ haRaUFRErd BRSsSIER dARR AP0 BRI FEL A (3)
Concentration of rain water into sewage systens and rivers at the tinme of a

heavy rai foady)Dlhy@rothas AatacOG 4itES1CCFeF tHR! AGoANFain Rafer &Y necessity

of works for river control systens, and for expansion of sewage systens,

etc. in apeikANBl4W SRWRR Ly TR dhd Aivet %ﬁrag%pmsfnér% SArfelshese

probl ens, a nethod has been proposed In I ch: e grou I'S excavated to

form a holugihdut/ Skt atiak ﬁx%%diﬂ&h@??%‘;f%iéﬁm}{eééﬁ)tﬂbgﬁngmx}o?&%! ed

therein, and parka, roads, etc. are me ings are built

ther on. s desanTRashding dhaibhsh B eRHEM S8k ififE SLori g

perneation struc ave en known: ( A structur'e based upon a concrete

unit engi é\ﬂ?ﬁfé(ﬁh%nrfghﬁﬂ%u(ﬂgh lg.Construction, published on March 13, 1998)

in which a tank nade of reinforced concrete is constructed as .
ter-shieldi j DI
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| ayer 'S.(f)f"éetvb?%e @t%?rgs t&g;&ogn_a@g&\é rt?ﬁggg%ﬂ%'é&i%ﬁf the concrete unit

engi neeri ng nethoad, since e wWeig o ac%:ﬁgs.i s very high,
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permeation structure is installed therein, and parks, roads, etc. are

e
-

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 é concrete unit engineering method (Nikkei
Construction, published on March 13, 1998) in which a tank made of
reinforced concrete is constructed as water-shielding material 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 i,n assenbling the heavy concrete bl ocks. Wen such a heavy machi ne
is used, a l.arge working space is required, wth the resuphidRrNELs | 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 engineering nethod, the cage-shaped holl ow bl ocks
made of pol ypropyl ene (PP) do not have a sufficient conpression strength;

ther ef or eforafed fhévedn $lL86E6 PO i phile &Rt al og, PP bl ocks can not be
stacked with a depth of the water-storing |ayers exceeding 3 m This limts

the i n #pUREe R iorRBPABIddK dngBiecPing Fid?IATAINSEH OShEMGKI On ar ca.

Moreover, PP is not sufficiently resistant to degradation d

m T 00T gogf Hiashi Busshl KAE) 0 WhichNS tARKSR folfedlby iy gSent i nventi on

is to provide a rain-water storing perneation structwure Ichis easily

construct ga ¢ HLROH sHd2t d%e@%itef-sﬁééelgﬁgé‘ W%@gﬁ?gﬁ%ﬁﬁg %{ét nk

| oad-resi stant “property, and provi e Subsequent

great rai Qg‘e@zt-ﬁfor‘%ﬁ%'léﬂ&s%%%&#éd By s‘é‘&‘él{ingsad’@ Sﬁsﬁ%&gb{!s}%ﬁ&&s used

therein and a connecti’ng menber for ctconnectrng these t storing bl ocks.
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obj ecti ve, e raln-water sto nmeat’i on structure o present
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| ayer plag nar section 1n the ground, wat er - st ori ng yer

that is cansiiq Rdnteuihabes! M4 Heobars HERGR: ik D9beh £eaiAc0am

menber having an I nner apace, and that 1s pl i nsi wat er - shi el di ng

| aver. ange apbidkibiety o819 Y Se NG BL 40K Bderaln gt BRGAGER! 1 [ oam

menber havi an’1 nnér spac ression streng nd’a superi or

| oad resi §&iﬂﬁo¥eg'rﬁﬁfﬁ'h¥er ﬁﬁ e'glstgle' g(m’ wei ght and easily manufactured at | ow

costs. There I'S” possI 0 provide a deep construction of the

wat er - st ori ng 'P%@Je%eraﬂ{jtlﬁé hse Hf’tﬂ‘ee@ﬁ%@&i 'nﬁgghgiﬁeee‘}%%g?%ﬁhg s

possible to reduce t'he’ wor I Ng space, _ conmes pos: 0 provide
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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 used, 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



F- PO1023KN(SG superior |oad resistant property enables the upper surface
to be used as roads, and the coverage of such a wi de area nmakes it possible
to store and utilize a |arge amount of rain water, and gopsaREKMEE) O
reduce danage from heavy rain fall. The water-storing layer is formed by
the water-storing blocks that are arranged, stacked and pl aced therein;
thus, a nunber of small voids for storing rain water are fornmed. The
percentage of void of the water-storing block is set to not nore than 70 %

and nore giifphictHoY arkd. t MorcdRee, PP id (ot duicidntifFediffar®tbage | ess than
40 % causes a reduction in the rain-water storing capacity, and the

per cent ag@eA4AREHNGud Yo YnicPsydriis Al 2. 2fh kRS Wbill Ci ent conpression
strength with respect to the | oad applied from above. The upper surface of

the rain-vater phelohjeLtRRs oeaid Bpes%tﬂt%whﬁoafistﬁa?&m@atraiiﬂ yon can be
utilized as sites for buildings, roads, play grounds, parks, gardens, etc.

Ther ef or estoﬂﬁé"péﬁﬁ@&ﬁbnté%rﬁfﬁglv\r%;%fxi’c‘}ﬁié SYEI acé(}(@t?ﬁéuedsw%oﬁi thancrete

bases, paved road surfaces, tartan t s, soll, etc. are forned.

The level ,ol4 kdiea Ay mHEABRE h%;s 4 BEpbtidrh &&e%ﬁt&% §Hﬂé}%§i 4l t aki ng

into consideration the purposé use, peripheral conditions), etc., and in

eneral , Kfnoh t bl t .per | . SO0i |
?ayer, mftn:]ovf[lﬁee§§usru;i§8i‘£nlt£/é§rt h)t;aer%d]nghié%gpad@d&a H%a&aq?é’?iﬁ%zfs@%‘é‘% ayer,
whi ch has : [ [ leaki fl ow ng
away, is ?%dgg%%%ﬁelt%tsgﬁﬁ%g%%ﬁﬁgk\%ﬂ#gﬁg?%%iat @ﬂﬁtg%ger al, a
soil la 3l - tari rpeation structure; however,
not |i myflglgﬁgg/él?ﬁ?&%ngl{érgE%?u@g\géx%%&a%%g%c?@{zggmI | s and concrete fences
may surround the 5 F- PO1023KN(SG rain-water storing perneation
structure. The lid layer of the rain-water storing perneation structure of
the pres i i j f igned so as to include a water
per rrgabl :ﬁ?nsa g@%?ﬁ?ﬁ%ﬁ%@a@ﬁ ﬁas the foll owi ng functions:
revention of j i LN i ravol:-ds . e terrzstorin
EI ock housed i ?\%l Jé%ée{rﬁdg %Aéa}ﬁ%gg?%%b%gepgﬁgr@ﬁ %Tegrof‘ruﬂ ?Q%‘(r?\é’otfh“%ara\égi"?gf%yer ag
the surf ef f Lyvel il1.2zi . o tion of stress
from bei ﬁ%%g%%é%{%lgéggﬁosﬁﬁﬁt\e{ﬁﬁé@eséx(z)ers?ﬁté l"g?%%: 1&?%{% uﬁ‘éﬁ s to be
adver sel f a . . OR. : Of 14 - st.ari ng bl ocks,
concr et ey?q%gfgﬁ%t?a g‘)s@}l@{‘i@@’??"%@&"“ﬁ%b@,&na lgfrdéﬁt‘gg?%% (%%lelg,aetc., are
pl aced as t0gsdd fodiffin tAE Srbu il 8% stoRirfd BYRE thAE S R0 atsit&t%% surface
y for as ot a8 Tg%?.

| ayer, if mnecessary roa

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 perrﬁeation structure having a high

rain-water storing capacity per construction area. In particular, its



I.n the case when the |id layer having no water perneability is placed as
descri bed above, a separate water-collecting facility such as a

wat er - col | ecting ditch needs to be placed so as to introelpgodsHN(S\At er
i'nto the rain-water storing perneation structure. The application of a

wat er - perneabl e material to the lid layer makes it possible to directly
introduce rain water over the rain-water storing perneation structure into
the rain-water storing perneation structure; thus, it is possible to

greatly rgdyemorabsd reaktHot prohdres EPPBiﬁtH&uPEe?Bﬁ?ﬁQ@QOF% 446 L& n-wat er

storing permeation structure especially en it covers a wde area. In this

ar r angenepbade iy thle EoFer@bRf stichta RAAX ared akBe it PbssibR tH S@rkhe soi |

| ayer on the rain-water storing perneation structure’is carried by water
into a rahbRgWatiRke %qlakéé\%ﬁikﬂx@t offaiﬁ%gt?éK%é%ﬂ‘saghbhg& t%%dlugét , Which is
advant ageous. Moreover; en the road surface Is héated, stored rain water

i's alloweg VABH Aksvi jthe water-perneable lid, thereby cooling
t he road sﬁr aggee: %us,vft ?gg%ossi ble to effectively reduce the heat
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capable o g water, is na resin foam e r that can be

bur i ed i 14 .Sl bn (ROYa8 300 RS AR, MBhl L3S SRRt Section for

receiving a pressure Inposed on one ex havi ng t he

ot ernat Serreie T en P ot BT Ry UHRRRLE B R BREEH WithOs e on
the face. t - [ t ture, even when it is buried deep in
é%ec@%o%@?\gﬁagga%glﬁﬁeﬂoﬁl é(ﬂ)g € wh it is buried d .

t he soil 5n subj e strong |Yf‘pressure i nposed si demyshon t he
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grounds, parks, gardens, etc. Therefore, with respect to the surface

layer, layers, such as concrete bases, paved road surfaces, lawns, tartan
tracks, soil, etc. are formed. The level of the upper surface of the lid
layer is determined by taking 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 material
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



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 mpg;shasinEedi on.
Therefore, it is not necessary to take it into consideration to slant the
pit walls so as to make it wider on the surface side in its cross-section
and to assenble the blocks along its nornal face; thus, it becones possible
to increase the water-storing capacity. Mreover, since the block is nade

of a har drdiﬁ%ﬁtéﬁ@%‘r%@f’meiahohssﬁrh%ﬁre@nd no problemis raised in the
strength even when a nufti-stage |layered structure is provided. It is also

possible Lo easThy 1GPIsferH!thel daifubaldiliBeiePeiRBatibH dhFathARYES. /S 2
result, the advantages "of the hard polystyrere foam bl ocks are sufficiently
mai ntai Nethe BRGert IATEALRR RAFRRABIY AcBiMEdS, B 9 thckARAD WAL achi eving
a water-storing capability with a l'arge capacity. I'n the water-storing

bl ocks of ki ,on, the void of the water-storing block is
géflﬁegﬁﬁsﬁ'&tt%h%¥ ?Qa;;étp !

preferably constitute void separated into a plurality of sections,

and it is pref e’fﬁ@'\}ﬂ La{}t%trz;.ﬁébetﬁ’é)hﬂldﬁm?’ﬁfrﬁ‘ﬁmq xv@ﬁfiibﬁ%%tsoimoﬂ{ agonal

support sections. IS arrangenment’, nore walfl sections surrounding the

void are ﬁemg in M@ir})&eﬁ%ﬁ@gfrtﬁaiaa?&@ gkgﬁf&kﬂ}%&% Pilad bR SO |

pressure | nNpos om above, and so that t pressure, | nposed
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desion, | e tatle B I BAIGALAL L BShE Ty okl oo

i nvention cta orme y ering four
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storing permeation structure into the rain-water storing permeation
stru‘cture; 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



9 F- PO1023KN(SG present invention features that a plurality of claws,
made .of resin, for sticking the water-storing bl ocks respectively, are
formed on the connecting nmenmber main body in a dispersedg.ppiypeknasaynd the
axis thereof , and a housing space for another nenber is forned between the
adj acent claws in the circunferential direction around the axis. Here, the
si ze of housing space for another nenber is set to a size in which a

pr edet er mi ned nunber of the claws are inserted in a manner aligned in the

ci rcunf er gnty; Jr [ Ta TR P S. j vi des the
BRI1i8) aHANESE WoRicR 1@%agi1:§g€t§s? mréo@ér{, ILETRRL rBAQ

followi ng functions [a] throu For exanpl'e, 1n an EUP engi neering

method (UG$RREE 9 RUAYE, SitoRLDFAROWRRA ICENbREATRIVadbrath tlkbbPaRl Ur al ity

of enpty water-storing s are connected so as t orma ClI'v

engi neer i %té:t-gHP&x%Bl&ﬁHa% e‘BBréHo%‘Mgnﬁlé"ﬁ&ae& suffate. f\‘l‘tﬂhﬁﬁdit@ fisi de the

respective watér-storing blocks, even-in the case e e’respective

wat er - St oph ol (ki o1 ARAREL Al oIS A BhoRbAIEkAg, bl ock connect i ng

menbers, Since t e connecting er mai n body are nmade of

resin, they do @ﬁ? e(gggg,%gg%gglaébegawwggéyéa%gaﬁf&éd&%&é fohFProve the

durability [b] scri bed a ousi ng space for another
i roct i onP e frs sHEREGF RIdCRS APRATERY bl pidIESERRE AN Ner ronber
i n o rannSroyT Shipl HAVER Rt SR ERERBRE PR EL 1 bR SRR O
- 01023 S5 TAER b aie g IRIGH ag Rk LBMISRe GRSl D BERHd BRRER <
occasi onal Ly lén}ggrei{ £9mbPe irgPér%bfeSt(; Eo%%ctaérgg gmﬁge )in% icﬂa%kaged, the

respective commetiing nenbers 2 can be pac Inan overtapped nmanner in
the foll ow | illustrated.in FILGS. 14 to 16 (i
FG o e RIEAE ol Ty H R lasRdaber HEH L35 0 sl dBYPRg rember on
th i f the Fi [ d.d di ti i f dt
as the 11 TaEed fhim el Ve ne pih S AR FRE S EBRE EER Bkl ng nenber,
the third [ t he f t ti the fifth
T e e e e A
t he Fi «..0 Th ti I 3. of t d ti nmber 2
bl aced” adiCatarte FotTanFEsiERRAY Br dler R ip G BEfiAoBR ng nenber 2.
in the ci nf tial.di ti. d t [ wh i. d,in.th i
i v ecti ontOHhERRRR Fee 41 Sf oA E R R BIS SoBing Wa ey FSHERAERL | ng
nber 2;,in,thi. h [ i ng. i n bodi 4
re super hRELECHR Ha0h Simbet thESRES neluiRR I8 the il B0 Asdan ARG
connecti ng_nmenb raﬁlefﬁrﬁ’e sol aceg ad'.ac?nt to.the respective cl av%g 3 of the
second cofHEEPARYAThfHsE TuPHort sREHEN TOT, Fechidig APTRPIAE FBROSEDORA t he
is, wh i d.j.n th ' ' ti f the fi

I T e Y e I
bodi 4 d . h ot ., 03 | hi ti
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a predetermned ugber of c{_laws 3 of t.he co nectt' ng nmenber 11

section, for ispersing the preéssure 1mposeﬁ on the Yace.

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, which

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



F- PO1023KN(SG 2 have been inserted between the respective claws 3 of the
first. connecting nenber 2, when viewed fromthe axis direction of the first
connecting nmenber 2, etc., the above-nentioned processesx-Op¢I3KNGL) are
repeat ed based upon, for exanple, the connecting nenber 2 that was
superposed lastly I1n other words, the respective claws 3 of the next
connecting nenber 2 are placed adjacent to the respective claws 3 of the
connecting nmenber 2 in the circunferential direction around the axis, when

vi eved i nedrifecdin® tolthe ekt 0wl $a 6O BRI S IRIPO e ctivdlF di¥perdedsSt

superposed; in this manner, the respective connecting nenber I'n bodies 4
ar e super pegepk bty il Presstiie; tha¥Sthd &ide WANGH thé BIGEEBdcHined 2
narrowed top portion when viewed in the radial direction of the connecting

menber mejdished¥ediibRNeb Mstbrtidh anddHOVEMItiRR &mgg? dfiedéfsneabhye cl aws

3 of the connecting nmenmber 2 to be superposed-are allowed to enter a space
bet ween tPRefdfdre SitQh doltherdb@hs o CAMNRGIDoABIMRELtON! b ARt tHRgPOs| N9

direction and the claw 3 adjacent to this connecting nenber 2 he cl aw
idth dir Melp N id it Sq i js T fanat di st ance
betueen { ha sttt Make [GHIAS, PRE Shonmilifle 3R by Gl e B 8 nbars 2
d to i s h i

ad; acent 1o R HRrBIERD A6 M MBrriaf ale TR RO BT BERTR ||
apove. Tenia0at BROGARBERIHNG capleliyl! Aibiobvel, SARRSELIIGTIREIR, 2 AT e
super posed on one another. [cC I%P super posi ng them'rn 'the manner as

descri bedyt A bk RRAY fo ﬁlgﬁeﬁﬂ)e ,ﬁﬁ%’%%@%ﬁl@%@ de‘i&@“&%i&é Bnbhe
connecti ng nmenber Rl 0 bodres of’ the & | acent cBnnee I'ng nenbers In the
hei ght di ' I i . heyght

dielrrg_nsi oh%tg'? hF ﬁg egng\tvgﬁ eﬁ'ﬁer e {g?setﬁglis tlag%%?rré? 9‘%%@% {)Slh@(btvg&%;(t g%%&t he
service |4 ﬁaslslik%]g t%a%ﬁl}'séo%rsltﬂgctb\k Kut IBRGLA Fﬁgé@%@% iofNéheh SO tO

package a p y of water-storing bl ock connec ers I'n a conpact

R L L R e
a . . . . . t

rentier 1S ol RSB R ARALRL PHBRE R 6 SRR IR Socd on (he

2SSl S 0 B or S et LRRBE SN NGiCh e S O

respectivery, are place he" inner A g e I
t . { . 1 t

E‘BQQZC@L”?hIZESEﬁ{;Vgﬂ% ?%%é%r;é@ﬁg@#‘@ﬁﬁfﬁﬁé‘fwﬁg&v@%ﬁl@ncfa%av%@ﬁsL_f the
airect 1 onts ﬁ’”@”ﬁ%ﬁo@ﬁ?igﬂiﬁiﬁ PR dheu R DR, 2.

radi a IQ\?\’/IS%("I%} LAk t %hﬁ)il srtgerogfe fhﬁgte end i the widt i rection

f the cl ¥ P PEPIeTE the Zerdisdrgorndst
?o Ehg gta ang Secoinn tzgof/vi %th ai rrect: gn o:‘ t he cleaw, g housi tngesg)a(llcz
for anoth rIe gsiqgﬁed%gg%%%}p?og fsgfﬁﬂﬂsbet ween the adjacent assisting claws
Space for anot nyOh gl PiaBEkbRtyy moRCual, FoRs AniFalpaine by vaid '
predet er n&znefe f'q[r%ger@%r) gﬁ%\#agsﬁr(gr?gs Eﬁéllaggchelt %@xér%e& gtgginétntlfehseoifl reunferential

direction 0

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



13 F- PO1023KN(SG) In the above-nentioned arrangenent, the claw w dth and
the l.ayout of the assisting claws are set as descri bed above and the

housi ng space for another assisting menber is formed betmperodsRa@d) acent

. assisting claws in the circunferential direction of the axis; therefore, in
t he case when the connecting nenber main bodies of the respective
connecting nenbers are superposed in the sequence as described in [b], the
assisting claws are placed adjacent to each other in the same nmanner as the

claws so §b@h diref8G2MRHHPEOSH Bf thd 8dgy¥ %ﬂtiﬁﬁ@%‘f%ﬁé s§d’é"ha€’f§né gcapability of
t he superposing process due to interferénce between the assisting claws.

Mor eover , ¢it8§ladSiicSSHa SPrAYRIBIEoRtwaRdl On the inner circunferential edge
of the annul ar connecti ng nmenber main body in such a manner that, in the

state where a fTwige this ARnceMaR, e U LANHRRLURANETFRE dobieASS! StINg

claws to stick the water-storing blocks nmade Of resin, It Is possible to

prevent the aefHeSto ﬂg{ttaicﬁ)@a&fx othér 86’%?%5%‘ r{lg%lgﬁm?'bléﬁis“af@dy from

defl ecting toward t wat er-storin also to prevent the claws

fromtiltiyp _d?the‘P{%'id&'aafi%S‘ﬁg}éeb QinSa Q%l%l%%hﬂﬂeﬁ%&%#xfdﬂQQPIJ‘?%ig}ﬁh?éd storing

bl ocks in this state. ore, it becones possible to turt I ncrease

the Conneﬁéd\%%bx{ %ﬁ@orrﬁﬁ%btﬁ’é gtepngeﬁ%lg?@g)ff%?yﬁd ti@fn&%ﬁ%é e ﬁ{eax\ﬁlo‘&fntége

wat er-storin connectin e present Invention nay

for med | i aeAOupl & £ M UBE B0 MMbovdl indd'thd ERRSHIMRALGAYRES 11 the
I T S8 3

| ength direction o aws and the assi’sting c eing located in

betvieen, e Jif il PINHBY LBl e l5r AR ai{IoREFRAT sgligw PO tion on
adIaIOV\Bg (0] S]tl g&( %Jec

t he ot her 'side are res I've water-stori’ng bl ocks

adj acent ﬂo%sibﬁét%%@ﬁﬁ@ﬂ%é%t%a&%og?gfsﬁ%ggratitﬂeterﬁ%{) t%nﬁ)fggégpgi&g,r ection.

Wth this arrangenent, e to connect a plura

wat er - st o%%@ggﬁég@ﬁﬂg tgg?m%?t@% Mﬁt y usi ng one connecting nenber,

and al so acen ter-stori'ng blocks in the | ayer stacking

direction. In the water-storing block of the present invention, it is

preferable to form the corners of the inner walls of the void into an
circular arc shape.

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

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

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

Moreover, the water-storing block connecting member of the



Therefore, it is possible to reduce the nunber of the connecting nenbers
per civil engineering structure, and also to reduce costs required for the
construction work. BRI EF DESCRI PTI ON OF THE DRAW NGS Fl G.pd108KN(SG)
perspective view that shows a cross-section of a structural exanple of a
rai n-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 rabfbéﬁ@ﬁﬁhvéﬁﬁbhrmaﬁﬂmt%pﬁfﬂﬁ&Wﬁlﬁ@%&id@: $t (Esid, fof! G 3 is a
partial enlarged cross-sectional view of anh upper end portion of the

rai n-vat egtisk gl fh RAtERtIrMg waﬁtwsgrg?ﬁgg@r aPe Fbined ontHz 1 S @

perspective view that shows a water- st 0 connecti ng nmenber for

securing YeifdctalPhddifibbt aidis B&lg_fiéhsrldix%ﬁéeagﬁanﬁbp%ohﬂdtdﬁ% &> n- vat er

storing perneation structure of I'S a perspective view that

L L
adjacent claws in the circumferential direction around the axis. Here,
the size of 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.

This arrangement provides the following functions [a] through
[c]:
[a] For example, in an EUP engineering method (underground
water-storing engineering method) in which a plurality of empty
water-storing blocks are connected 8o 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] 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



FIG 6 is a cross-sectional view that shows a case in which 15

F- PO1023KN(SG the rain-water storing perneation structure of FIG 1 is
formed below a road. FIG ? is a drawing that shows an expsRje8kN(sé)

hori zontal cross-sectional structure of the rain-water storing perneation
structure fornmed below a road. FIG 8(a) is a plan view that shows a :
nodi fi ed exanple of the water-storing block, and FIG 8(b) is a front view
thereof. FIG 9 is a partial perspective view show ng an exanple in which

the wat erqgbefrdfter "‘%Iéér @éoﬁhgm&@&&lﬁé&%@g%mﬁm 1sl&ch§1&1£§re spective

‘view that shows a fodified exahple of a water-storing bl ock confecting

oD | SR RS e RO SRl f G Eghed! b Aaeshier PG
connecting members 2 can be packaged in an overlapped manner in the
following sequence, for example, as illustrated in 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).
D 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
direétion 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



connecting nenber of FIG 10. FIG 12 is a front view of the water-storing
bl ock connecting nenber of FIG 10. FIG 13 is a devel opnent el evation that
shows a state in which the water-storing block connecti ngpgesdagigse) FI G
10 are stacked for packaging. FIG 14 is a front view that shows anot her
nodi fi ed exanple of the water-storing bl ock.connecting nenber. FIG 15 is a
pl an vi ew t hat shows anot her nodified exanple of the water-storing block
connecting nmenber. FIG 16 is a front view of the water-storing bl ock

connect i ng Hﬂiﬂébé‘éerpfnsl:ér%d betwéén thEreRgdNNCRRs 3F tHE%EsVDDE FOR
CARRYI NG QUT THE I NVENTION Wth respect to the material for

wat er - st of 4\ dtilf knd ABEF 2, %&mf&mﬁafa}a@pﬁ%rm ofeth‘énﬁm hard
resin foam nenber- can be use ut any particu imtation; and
exanpl es Eé}ﬁi&%rg RedHger aareek {mﬁ e&rgﬁgs RY XAk

{pol ystyrene foa etc. Arret orm ng se materials |

wat er - st o) r%ﬁrebzl b bBQ%dFB@’ ?’6 g:l g& ('I)é a@ﬂ&?ﬂéﬂﬁ% ﬁren@béﬁeé'lﬁgt' A whi ch

t he foam ng resi materla vol d

predeter %@%\ﬁé’fi"BGS@mﬂa&%md is nost preferably used.

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.
® By repeating the above-mentioned processes @ 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



In particular, the application of polystyrene foamis particularly
preferable in that it is inexpensive and | ess susceptible to hydrolysis and
deterioration due to microorganisns in the soil, and inppaioBKIRESG)

pol ystyrene is a thernoplastic resin, it is reusable. The pol ystyrene foam
i s manufactured through a known manufacturing nmethod. Mdre specifically, a
nmethod is exenplified in which polystyrene beads are inpregnated with

| ow boi | i ng- poi nt hydrocarbon such as propane or butane to forma foam ng

resin mat@istahce B@ﬂn@expmdebﬁﬁgmﬁ% BéRMRr Mhid Bb&iekWFthRkdjgsént mat eri al
is loaded into a nold with a void having a predeterm ned shape that is

heat ed t ocariticeHfY Ricth & ﬁﬁtﬁ@h@igﬁ’t&iﬁ&ﬂi&@bﬂ:ﬁ@ cPAVY 3§ ¥EEHSDES brought
into a fluidizing state with a foam ng agent evaporated, thereby forning a

f oamed negigyrited thamhdm%ﬁt{d%eh%rmﬁ%ww foam which is varied
dependi ng on the nold void and the anmount of |oad of the resin, the anount

of 17 F- PO1028}ibkcibre,| iT e8RS sfsi-‘tﬂﬂ‘tB%:é%Gﬁ&tthE%eWﬁ:eH‘?feyéﬁBHeene resin,
etc., is properly adjusted depending on its purpose. In the mater storlng

bl ock of WhEeERT | &q(rggg
preferably geetgl nﬁ[%g d}g{ﬁ%iﬂ%&tﬁﬂg]ﬁl&ﬁgﬁktﬁhﬁgélsg% é he endT? ?s than 10

kg/ nB fai E‘ﬁﬁﬂ’ t he bl ock, and
in the ca(;sf\esw%?elgéﬁ\ﬂ!%bg)ﬁﬁer%gg{eﬂ ng SO&%SiPOQ cd wel gﬁﬂéf)ecomes t oo
great, resulting, iie ? hiveRt, 0?1 %HE ERGWARE airfdn Q%Eﬂt 'i???@fé}af) the

wat er - per nreabl e mate ayer o the rai n- er st ring permeatio
structur I i f |y used, and
he. per memrr! Poe PARREIES ool ShuiiFBEdy Eﬁmaé er o 00 ¥, e

fS' é&?ﬁgdt%ﬂfé&@f#fﬁﬁeﬁ?ﬁoﬁamﬁﬂ%e gRRRTR 5‘% %“Eﬁh“a%%ﬂewﬁgzlef’an or as
sever al p%%ig‘g{#ﬂ%@g%ﬁg %Rg?&fl éf;éi(.ial nto a eta{?oerﬁ%)%tg‘{%f‘%%%ﬁ ?ﬁl I's preferable
:)gl ;gtey?ene f’raﬁ?{ aye?loq‘\@?ﬁﬂnépec Q% O?Qe rf%lzrgﬁg}é%}%ﬂhﬁ;eltoergeﬁgloﬁn
mator i A< ?ﬁ%ﬁ%?ﬂb%%es SPRpERLchT At %‘Fkﬁ@ REFEST o e Tiber
mater il ApChARAHIRE I eé@mc&ﬂfg tms@rm}nf&t i2la SAASEL LI ng

the water-s ayer 1 the Tarn- wat er- srott fg ermeatlon

SLruct Ur &j 5, o BaTthieCHlLAL #(sng]g&éasae@mga%vhere&goﬁsa%ﬁggg stor ed

rain water Ieaka € es t nclu resin,

metal Po%mxggﬁls" tﬁ@%m%% 08 o Mg ol SePEFLERY ¥ Use. The

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

positioned between a first hypothetical radial line extending from the
axis to one edge end in the width direction of the claw and a second
hypothetical radial line extending from the axis to the other edge. end in
the width direction of the claw; a housing space for another assisting
member is formed between the adjacent assisting claws in the
circumferential direction of the axis; and the size of the housing space
for another assisting member is set to a size that allows a predetermined
number of the assisting claws to enter in the circumferential direction of

the axis in an aligned state.

13



wat er-storing block used in the rain-water storing permeation structure in
the present invention has a |light weight; therefore, with respect to the
wat er - shi el di ng | ayer housing the block, it is not necessppydsRNISE)
material having a high strength such as concrete (at |east one water-proof
sheet is sufficient), and it is possible to avoid corners of the

wat er-storing block fromdamagi ng the water-proof sheet. The application of
a flexible water-proof sheet nmakes it possible to carry out a construction

work in aCCOfdaﬂ?%h&“avaéﬂﬁeﬁﬁﬁH@ rﬁﬁ%«laﬁl%hlt Y Elatv Widt@nkli the and al so

to shorten the construction perlo resulting in e fects of easy

const r uct 133@03;5@ Sth@"éis%?s&h?g cméuffg@fas dterghcntlﬁgd%!bro%mfﬁe Bty o | al of

t he water eet not articu materi a

gener al | ygMaedi @b thet %‘és w‘%{;’%@?ﬁ% ﬁ%r%&jﬁ%r mdﬁ%éﬂﬁﬁnfn'tcal ly, a

sheet havi'ng a thickness woven fabric

of Organ'ﬁs.ﬁbﬁﬁg%l?“ C1ﬁ&ﬂ%t&fuﬁﬂﬁe1‘é%iaﬂ%}%étgbxgﬁf%ﬁ?gﬁ? 'tﬂ@?cf%r e e” al, or

a sheet havi ng kness o apprOX| mat e

Fubber | BaR fACRBERBRS Rl g}%ﬂéiﬁ?‘ﬁﬁgﬁﬁh B pEB e 335?26
cloth or g, (o egreﬁxefl@ é/l"sﬁ%lé% ﬁﬁél‘sﬁogtadf QfeSs n%g sh&édcﬁgedbﬁlr 1, |

necessary, 1S prefera he U erial Ccross hked

through Citd BuieinbIEHIN A5 hbed 53] Inem;?{zg{ 451 grﬁgtom whi ch

||s soLer orne or co g ers orma sheet, may
ﬁoflaov:nuﬁleaglrnleg %agﬁg{éa%ﬁg&ssa% F}?a%as egz%mﬁeseﬁ Ba?ﬁ%%a@r a @gblyrogﬁ]%g%%%km SG)

superior gx 8?’(3’15& ¥u %dlﬁg&qﬁb ere% %é?ﬂte{%ﬁez%nc@%%%%%ﬁnfQape of

the pit in rou and" I Rexpens or €, materia

pr ef er abl f i,jhg to Figures, the follow ng description will
di scuss e%beuglgéri%t%ﬁ c%{v fhe present invention. In the follow ng exanples,

Foam menbor . Titeap et afis ARABe Blavr atOpRed A MR YuRBn T F G i
ol ystyr hieyBfletidra it of ﬁ‘vé?a bl bRREnd Ry Gl SR IRROTRE 0 1 ace
Formi ng. sttbagarpudf #abn iﬁ?ﬁfﬁﬁiﬁ%@%ﬁiﬂgﬁ&s@mﬁ%ﬁd@o B RAoRsS of 250
hova an G1F 1&5%%%%@ o PR, Rl K B FalkSroreriie RtBPaRRE cna
et or- oo s, BSLSRAAAS, SATEERY PPAG Somlorcbnrti Of PR e RS0 G 1 The
2 "bor t om BGRHEE 3%&5%@?5'?9 °”a?ﬂe%ﬁrtl$ft8%a5ﬁ§ﬁ§' pEretFing Wockna® aept h o
e vi dords t%&s%%%gw ﬁa‘gﬁ'&o&l& i 3&8%%@ et e SBBEER L uppr
o, R SRR PR B Bl e
Conet LU S xﬁtt?oﬁfuirﬁf@eyrbcé%ﬁ (G RaBpRSRRR R L SpPegt e Pt faces
wat er - shi el di ngEac(:)h 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 length

direction of the claws and the assisting claws being located in between,

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

other side are allowed to stick respective water-storing blocks adjacent

14



F- PO1023KN(SG sheet layer 3 using a conposite sheet having a thickness of
4 mm.made . of an organic fiber nonwoven fabric and an asphalt-based materi al
(trade nanme: Custom NT, made by Nisshin Tokushu Kenset syr Bg19oBkaESs@)

wat er-shielding material layer 3; a water-perneable polystyrene foam board
| ayer 9 forned as the | owernost |ayer; a water-storing |ayer 6 forned by
stacki ng water-storing blocks 5 having i nner spaces; a |ayer 11 having two
stages of water-perneabl e polystyrene foam board |ayers; and a lid |ayer 17

made of agned & bﬂgﬂ@@mglﬁg‘%tagﬁmgﬁ?ggs o8 is installed in the

rain-water storing perneation struct ownh in FIGS. 1 and 2 so as to

draw rai n-wat er wgip iRk ﬁ#l‘%?l%gneﬂﬁ? it ibe%gs%?ﬁlev‘@e&ﬁr{&é rag*)ﬂir‘ﬁ%{tg loeStOring

perneation structure I's Iinfo a und- shape an ace i gher than

permeati on structurs is 1o X . hi'gher !

ot suchea S Bludst o gbatink IhaARe B foille The Spieinds a2,
d | j ' f -shi el di

ot | oy mflor, gl LG8 ToKpReP T cfhen® spitel i Frfle bOBKMIARREC! 0 1

rai n- wat elglyg%%;lagn edi?@%nﬁ&r?” structure in an enlarged nmanner. The

rai n-wat er oring perneation structure 1 is shielded by the

wat er -shi el din £r i I | rovi ded
W th the water Sigrisre, g PoksBIO B rBRie G BBl SMPLonn @B, 020
(FIG 5) | . . Kk A i ocks 5, and
the lid I%%(grmé}g Igﬁsra%gg %rﬁggﬁﬂgﬁgu?@%bgﬂg\é@%t?%éaaﬁgg?gﬁer nmeabl e sheet
| ayer 13 . - styrene foam board | ayer 11. Moreover,
on the Ii é%‘%?f ?,}%cé}ﬁgrt@@!eihﬁe‘&g’lrky?, constituted by a crushed 21

F- PO1023KN(SG stone |layer 32, a gravel layer 31 and a soil layer 15, is

formed. Each of spaces having a triangul ar shape forned by the peripheral

il f i -stori bl ocks is filled
wth o w B EE DR ONBr SR PHAMINGE L1t Thtoa proper shape as a
filli nb ~ 1h t er-shi el di heet 3 i ffixed to.the | | of
the upper end o tnl N B RpElE g R BRe SRt B S 8B om e per moab
pol ystyreq_le fpamboards 11 and thetwat r-storin g] ockts 5 andfd ecured to
the per | pHEPSRIEE) SRR RIS o bR B <L a{pring, Pe TP ARORT BPC e Tihe, sheet 3
i i ed f ol.] . First, th i I d, i i,del.y d i
the vi ci ipoBt RrEaR ifi . ulisn i B B hin e e Ee B et 3 15
I d. Th t he. ti fixed I t 41 and
Prchor i RUeRsWEiEE Bl anil bt metriably Pob B R R o8P eRa (he
wat er - per neabl | ystyrene fo mboIards 1 re arranged,thereon, and the
wat er - per meabl gﬁ‘gﬁegfs’%mgs‘ﬁﬁﬁlﬂ’é? plexeaft ‘Flé?’é’o'ﬁ’aggﬂ SKABEr Iy secured.

U i d stacgki th -stori bl ocks 5, it i ferable t

uSe conndt TG HERSEREtore Shawh B F10:ows an exanple of such & comnecting

menber. The co ting nmenber. 2 _has such functions.that,it prevents the -
%8 19 agha gr B

wat er - st ori ng TRl sRlarse H8sgRectd vigwafan v pf”h_énd
0 Shovn RO TR ST HES PRI B St THE SR FIeAS SR v BROROR LGy Bel pl ot e
havi i .int t eet h ;sh d bendi thig.in th
vertical directiB Ling RerPnecive view shakEhaws 4 REtE kR al's of the

stacked WhHec 1ndg xln%\%akgelp f())lryssethl;'&ngewfa%grnjsgozring 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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F- PO1023KN(SG bl ocks with the sawteeth end portion cutting therein; thus,
it is allowed to exert a predeterm ned function. The shape of the
connecting nmenber 2 is not particularly limted as |ong mpoid2s&seBts t he
above-nentioned function. FIG 5 shows an exanple in which the polystyrene
foam bl ocks 20, used in FIGS. 1 and 2, are arranged and stacked by using
the connecting nenbers shown in FIG 4. This pol ystyrene foam bl ock 20 has
a size of 1000 mmin length, 1000 nmin width and 250 mmin height, and is
provi ded yid PainOiWwatéPBfiriiP depmedtionCfTic RS, RIGNY ik ToPRedbedd £Own
direction and having a size of 350 mmin length and 350 mMmin wdth. Wen
vi ened freggpgbove, this has a lattice structure. The foamed nateri al
serving as a partition 23 of the spaces has a thickness of 150 mm and the

foamed mat eri al p{Q! 718G dAGVREYS HRISSRlwdBh| kArpltast & hboPizZokRgrs of 75 mm

When these are arranged and stacked w thout gaps, the iInner spaces are

ar r anged W&B-ée@ﬁiﬁhﬁ%&&ftuﬂ@gfm r%igf%ﬁ@%éo%ﬁe&ﬁ{eatm ch forms the

partition 23 of the spaces an er al I's 25, 1s provided with a

slit 2?7 hgylipehr f&.ﬁg%ﬂ Bfela)%vlsar%‘aﬁ.”d a height of approximately 100 nm so
that rain water 1s allowed to freely flow between the right and left inner

spaces. The ShapesoB)fig PBlaroYikP ad BRGR'0lRiAisq BebnliBTored by the

above-nmenti one ape; and any shapes, such as a coO ape and a

pol yoonal upd hgér-stRee ik, Und'Red. 8%) AW R iBwSiAReES MOt DI oken by a

| oad i nposed farom a ov%. reover, i1t 1I's not necessary ftor all the
ter-stori kg ; t : I j di ff t

apes: oy b PRSKS 1h8 BOME BtobR0E, S VARG WY BEBRabpbRg 011"

I'S not necessar or a he 23

F- PO1023Kh0§R tl‘i‘@%‘a[té?-ts%%iﬂgﬁl QEK5r #9569 8f e 4 n?%'&i.er' storing |ayer to
p and Far er

have t he 1 nner spaces, resin roamne W t hout spaces may be
i nterpolated u a i . c ki 0, . e i pect to
t he arranged amf%t %?:Egg %@?%?%S’?ér%%g %E&g,wst%@0%@%6&51%1@%%@%i |y

arr anged gade SLagkes AJOOM, SRR BEINBER o) &lBrfSs HR0% Sy Gy LSt and a

| oad appl | rom above. eovers r espect e spac storing

wat er, | pb@?g%}th%%eg‘c‘&%ﬁ %%gxe&hse@aces provided in the blocks thensel ves of

the wate se resulting fromthe arrangi ng and stacking

St of Le VapRS. 5198 bR e L VSR TG P 7, 1

nas, B, SO0l S OREREDLFiGh 3 vor (1 col Gl rection: pouever. 11 my have
part 1L onS 0 RGPt PSR e SHA SR I hiRchfe ne Shronot
of vater aihg%yehiq dgprelerable that the imner space has a shape thal i<

Chicking the T ooigutratacevkonwBnETtutin thEARPRR e R C
ot cke 1 i BaudE s BiadPeohpbctind BROTRRET A agr 0 HAReRRTR "0 T

wat er - st or | bl ocks 5 |ocated as its upper layer so as to secure them
thus, theP¥ Ehent is made such that the center of the water-stori ng

bl ock of the | oghs | 2T 43aP0R tRAE I3 RN ISR BoAILhe the Tour
the water-storing block connecting member.
FIG. 15 is a plan view that shows another modified example 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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F- PO1023KN(SG water-storing bl ocks of the upper layer. This arrangenent
preferably prevents the occurrence of a partial descent even when a parti al
| oad is inposed on the top of the rain-water storing pergrpgidgdRNgBGYCt Ure.
FIG 6 shows an exanple in which a rain-water storing perneation |ayer is
pl aced 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 |ayer 15
and a concrete floor plate 52 serving as the |lid layer 17, below this is

pl aced a water-storing layer 6 formed by arranging the water-storing bl ocks
5, and below this is placed a water-proof sheet layer 3. Here, in this

exanpl e, THRPEESTMOIFEFOR Ghﬁﬂmm%uw?rpgﬂmw 0" plate 52

uniformy in a dispersed manner, a normal poly tyrene oam bl ock | ayer 57

is formed as thgritipVeip Ac%werth%fmhh@napﬂﬁrﬁf %&ﬁﬁ%\gl&%l rkhe road

side, a water- collectlngfunne 53 Is 1nstal ed an ter-p sage hol e 55

is formedyjdy i@%@@gege&pm‘r&% di Jldﬁﬂﬁrhrﬁér Pe ﬁ%ahﬁh{bﬁeﬁéﬁaahw' | oned

to perneate the r stori ng ayer 6 throug e wat er-passage hole 55. In
recent y and in
the cast oro iR ‘ﬁé“ﬁéﬁiaﬁfa@é%té‘%ﬁ%@%¢?®?§*§s§@ﬁ§ﬁ“ﬁ% use a

e et or TEAF PODIthERE i, £5 6B !ﬁi"txé?%??% an%'se‘% iR, AStalling
rai n-wat eﬁle%hf)&'fﬂﬂfd}%&i@%ﬂé%% ﬁel?%?ﬁ?fglgx Eész lbg&qglepﬁ{)ﬁw a paved

road, has the sane shapé€ as ex and e paved

ot i o o A
directiong( gtghlg&%%ﬁefda&%geoﬁmﬁj&?{E{‘)‘l{)%na?’(ﬁh%mvé E&gﬁget%t EH %ap St he

exenmplifie rntermt formed oth

paved tra%ﬁa%élg%ﬁ @Qﬁo&.ﬁéﬁﬁgf%ﬁ%&dﬁnd a side walk, and a vvater per neabl e

pavenent hayer heSanme manner as t he ﬁxgnpl e sh?)vvn |n32
FIG 2,
fre formed frontt REVEGsE, i BpBlitRon PETystly ARE Ednt ; siwﬁ %ﬁel yﬁﬁfr
11

<o that bBY @#%lﬁq&é@@?frfﬁﬁr&eﬁ?ﬁ%%?ﬁ AnE g feelifiB BiffardTyfla ey dgyﬁ,; ’

di FIG 7
e o e cagbeldat I 488 56 Rl BRI R RSy gfé‘e  BiR®aken al ong A A
and B-B of thg real }Eeer St |sgﬁolperrre t.ion styucture of FIG 6. The rain
¥\ater s:loﬂ%w :H' e r%}il%?% encreisfj?ilgé‘? ﬁﬁ'é??}blﬁ structurﬁr{r}a?lcgfl gﬁeg az
vvlai gre;url ?yl ngrﬁg?%%yswnf‘b%‘ o tb‘g‘f@?ﬁ gﬁl'bf"im(g [ ANOTHER d

PREFERRED

manufacturing method. More specifically, a method is exemplified in
which polystyrene beads are impregnated with low-boiling-point
hydrocarbon such as propane or butane to form a foaming resin material,
and a predetermined amount of this foaming resin material is loaded
into a mold with a void having a predetermined shape that is heated to a
predetermined temperature so that the polystyrene is brought into a
fluidizing state with a foaming agent evaporated, thereby forming 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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(1) The water-storing block used in the present invention may have an
arrangenent shown in FIG 8. FIG 8(a) shows a plan-view construction of
the water-storing block, and FIG 8(b) shows a front-vi gupgreskKNISE) on.
FIG 9 shows an exanple in which the water-storing bl ocks are partially
stacked two-di nensionally The water-storing block 65 is nade of foaned
styrol, which is one exanple of the hard resin foam 26 F- PO1023KN( SG
menber, and has an octagonal col umm shape formed by a virtually square

columm w I i i ir i 1ot hus, its
ot el pRAHatE QDA E MARRE L6 AhebAfstReAR TR IE IFREOBEEIY 1Dl

narrover £anLResd Hepesdfnlok Q@ﬁ&#&@ t NeSthe @%‘E@r-ﬁﬁﬁ@né%@o%ﬁ (())i("ﬂi&h. each

outer wall face 65a and each corner face 65b i ntersect-eac er is

pref erabl p(ré‘sahﬁ?ﬂyéﬂéﬁn?fhechéﬁé&'%%{?sf%hﬁ fOHARK RIaREFiud Eé‘ﬂré’ﬁé}%@rggset%t hout

havi ng a 'sharp sticking shape. , 1t 1s possible to avol ncentration

of SLI eSS Aingdpf109 @O%g/tﬁﬂ&'é%ggiste}ﬁﬁéhﬁftg%wtmhbg&r’q/fggr%ﬁ%-cﬁ(o” t hough

not shown 1 n the Figure, in en the water-st S 65 are

stacked | &@ig@wﬁ{m@fer&%&%ﬁ}és}éi&bQMdF@h%Pthg 1b1641£_a§91‘§f81g%<g9%ge mbers,

as shown Tn FIG 4, are used to secure the water-storing so as

water -t o7h h ey B AleAEbreddtifis A9 bk £ ety S BN i g
bl ocks ar&SﬁﬁﬁﬁEqﬁnﬁﬁgﬁuh‘ﬁf’-F’S@];‘%g %éﬂ]ﬁg} however, they may be stacked in

an of f set” manne I 'agona on 'so as to superpose the void 62b

and the void 6ZWiﬁ]rée%%ﬁgg?(ﬂle%%égﬁﬁr?%@%r@ﬁ%&r}g{]ﬁaﬂwmeand all ow t hem

to communi cate W her . uter constituting the

vat er - st %Aiﬂ%gk&cé%oﬁﬁl\%?eelﬁ%lgéﬁhhtB\£r8£t ‘S?%i gswgt?er%é]egﬁxfl%lﬁiggp({)lgs@rﬁgar ate

manner so as to store ese vol 62 1S C I'rst void

ehape, antdefiolasir BRI U BRUHelpe DAY if o dributMR 0, °0) G
of the f 'lriﬁﬁte\/&)hg 1&?%1?%%%%&?&% ?g a?]{%%& ?glg@?rglbg?h&neqa.ea corner face

65b with d narrow w g eac st ol d 62a"%nd each
e and BSFsREDsRhE pkeuRiReon oy iE blovie R RRldd, SadLRORUEE nd, " an
vor as, o BB Rk FURE nFRERARE R o Bh ARG 5 b B e
vl 1 ace e Sane AT e o kBB R R HRe e BRI IBndeR Lo e
i e ot o BiseAdib aiBiale oF SRR ok i pBBrebRORbe Fon B3, and'is
sur rounded t he segcpnd vqi.d 62b, and.the .fjrst, void,62a, for a di agonal
supporti n‘@ag%r' P?Iblﬂegﬁfe %Pﬁfs,mi cr?r?bhléla&é% ﬁugh aeYP&‘F’HB?”PSF‘gge is exerted
vl 11 acoBhsebe SR PR, ABiBFRATY o9 b6 frarbr HAPRRERIC SRt K Tt
i 1§ acdoad st iRy phafeetl B noPE eBticalbh SER P SR AP face
i oot | orthe RIS BRy dgtileinuChian, APt HER of £ pORePEie SRS i g 1o
outer vel  1PgE BRI FLRRTE weth PSRt ea. and al Lowed 1o exert ot Fong.
of “such wat er - Svat rmsebandBaanalal EhaiiEiine BRE Naseitafiging "
Addi 1 onaRyeriRh1yes B the Bafon Bbe STl Basmeatizor Sspe e e vl |

corner portions is for. into a cgncave circular arc shape so .as to avoid
For m ng SbasaEgRifR e loBe saitumts manbeln fondd Fate ainter ridhett g
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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F- PO1023KN(SG Moreover, in the case when a plurality of water-storing

bl ocks 65.are two-di nensionally arranged, a void 62c surrounded by the
wat er -storing blocks 65 thenselves is formed inside therephiodsrNgbas!
words, the void 62c, surrounded by the corner faces 65b of the

wat er-storing blocks 65, is forned so that it is possible to increase the
percentage of void, and also to increase the anount of water storing. A
passage hole 66 having a sem circular shape in its cross-section, which

al | ows t hater-GeorSrg HodOARMD ik 3he raid v ARde kot rpez"ﬁ%z—it%ﬁ%@rdd%u?@‘:h of

t he upper center portion and the bottom portion of each corner face 65b and

on each Wi th@BrEdaNt iDVeRRicRhEHdasHR %i%m?rtﬁéfémafwi%ery BkEE tet Ori ng

bl ock 65; thus, it is possible to avoid stofing water o n specific
voi ds, anthEanierdRilmg 0 allow the voids 62 to have the sane water |evel.
In the case when the water-storing blocks 65 are stacked, as illustrated in

FIG 9, thgcpPanialRs MRkDIoEE,it9etlt hRLEEGS 0 ﬁéé@'dﬁ@@&%é&ﬁf& &1 shape,

are formedinto a tube shape having a virtdally circular apeinits
Cr0SS-Sechi ¥nb b sWeh Sy Sk B9 (4 0f k [ and down
di rection. %?e, n?he E"passasge rﬁgl e %’% l(rérgg geéfviét%g i 8¥§h§§tot er shape, for

exanpl e, ﬁlﬁitc%éenﬁgggg,iggé)ggg@pléﬂﬂﬁgvsfaecmte% oftRE iv{%eglsﬁgmﬁ%o@ﬁe stacked

vertically, ormed I1nto a passage avi fig an el ongat ed

AR, . ormed 1o : 1 )
rranged Tory dRfadhBiie Whfkiabrdel shlkk T TER i RIEYER AgIBte | IO T,
Cross- Se%@&-gﬁgémm i8R 8s gé gsmbg &S@p&ﬁﬂ%@h&ﬁ@@&ucﬁsﬂ%& possi bl e

to increase resi ance agal ns n extern orce and consequently to

Concent r st oRaabeb yith ERE shas BIE ol ) ByRRa dR0e W, SRR AT L Vo' €
ci rount er aiigh dRSERSMRARRY Bhriofl FomBANth SrUBCARINld Lk ak Gupase 10

whi ch one passa I'h éach e Vvir upper center
portion qgﬁ(gg%§0n1portion of each corner face 65b; however, the nunber
and formation positi'on thereof are not particularly limted by this

posi 11 on other T Tplbdcsito B feERSpibhe TR i Naltarolce o5b-
bi ocke, _afitate Aok BRERERY HirRefioahTaRalridT it if e luit Cabion | <
a va or - S ERREFE BB bl GRS bk PRt R BB b e Bk g o
Form a votBekBPPEbe bFuhateRidoam dotul B ESRERYeH TARRier BERRIE: (e
of vat or UpH ot dtinted BREREERUINCen SRpHal ARG BBNERST Whodi 1T o0
cxamle olyddhaBhits PhRk-Ash BRSBHRSRIPRIL I PR G s o, BT, v
reters o ufbuliBeiterron ERReRBH R BinbRks A ek AHFR AR CHOBIEPel oamed
L o L T s N
Gown i r oROVER <Fith O1a TR AR EIFRER! poRP e BRI pEPg 7

if necessary, is preferably used. Besides the rubber material

crosslinked through curing, a thermoplastic resin or a thermoplastic

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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F- PO1023KN(SG each other through a connecting nenber 12 so as to forma
civil. engineering structure; thus, rain water, etc., is stored inside the
foamed styrol blocks 20 so as to be drawn |ater. The comupgigoBRNIEGPEr 12
i's made of high-inpact polystyrene, and nol ded, and four claws 33 that
respectively stick a plurality of adjacent foamed styrol blocks 20 in the
| ateral direction and in the up and down direction (in the stacking
direction) are placed on the peripheral edge of a connecting nmenber main

body 4 hayngidr ¥ipdnidn! Ypﬁiﬁgftﬂ%‘fﬁ‘ﬁ%aﬁﬁéﬁgﬁéﬂ fb 4 PebIEs f r%%oﬁ) sed

manner around the "axis of t connecti ng er main body 4, ur

assi sti ngyl @‘gﬁnag’igsé}%h \ ah*ﬂa&e,{é@%n‘éixﬁe‘ﬁ"%lﬁgﬁei%{v@,. tﬂiigoﬁggte%?alti@e | nner

ci rcunf erent edge of the connectl ng nenoer nmaln In a nmanner so as

to have t f@@d’[ﬁ jgt i onal phase as the claws 33 around the axis. Here, an
anot her-rf@%ber gﬁ%%ng space Sl is fornmed between the adjacent claws 33 in

the ci rcunt er engi by 6P Rk’ thdFolfking A0ASE0R W 0aRRALDCT - menber

housi ng space tween the adjacent "assisting claws 35 in the

he. conneetPha ERRESH Uy pRecktSnRbhfion " I e flor BT ERAS, ' JCerating.

t he connecti ng nenper nal the assisting

I 35 4 ' I | AN format in it
Cr oss- sedtHGEER (RERThEVAR'S Bl G EIPREHY | Betl dg (B IGd ReTE) 1T'1°

the | engtilaaﬂ't hgect*lbgp O’(i:‘?g%at%lr-aé%?i% cf(rbehg‘gﬁig%isp%gglsﬂﬁv@? ir?%iI@ | ocat ed

i n between, I'rst w portion Gn one al second claw portion
t he ot ' i £k ' d st | bl ocks 20
i acent 15 BiedSaFhe nechBaril Blaoky OPRRCHAREEY OBREC.nel Styrol bl ocks
20 3 - fficlent t k by th I
33 and ¢ nEetspEnReabli ot s Siphe ThER biadtiah, Je SRk BRI (Y sy
S1 ' j ) ' f I 33
o be i oy EFrehd Bl By ((SAER BB RREIE) BIRGE BBy Tl Fon r "the
is . y . . ; 5 i ¢
(o o si oA RSB e Icifar hict sk SRRhoEH pRRGTa S WoBREREnES |5 e
. Ced . . . . , ol di ti ¢ th .
oo, 1 Rt &bRERT¥pRuS DebTub RURLF ARG 780 o MALHMEA Manner thar,
wh [ d f he .axi s di tiom, t i Sti | aw. 35 iti d
e oy pocbi 47 bt P 5 BRIRY PRk e BRBLLT Ce
dinthe width di ti f th I 33 hypot het i.cal dial Ii L2
ext endi ngoh EtesinaSF nd Bkt A as S eE R O Ao T ect i on of
th I 33, In th t] 12 i t bove- ti d
St uct ur eV AiSTEP BT RO PP AR e RERLPPRe i a8 SHPE A | owed o st ok
into the foamed styrpl blt(x?CkRS} 20 \Qggr} t he Vﬁ%i-ksﬁrriﬁa Spddigreon with the
foot. or GRssceripl sonaerieten s tus tatp P Soring BiFneated 0y at yr ol
bl ocks 20 186 S, SN ed toTﬁ%ch .ot he£. Hsggxi, an ex Iianati on. will be given
of a mearSTREHUISS nly alRGIBEEP BRiEr E%I%%‘E‘Pﬁg ABBEPETTS: havi ng t he
bove- ti t I 13, Jin FIG, 13, with t th
connect | HReTBRGERE BISFIES 336 2) Rias AobaProRiifage naste adenBauarsy « ne
rober 1 BV, T St ciribcet £ ot dhe dundrpyigace, s "ect! 19

the side walls of the water-storing layer are widened upward with an

angle of 45° from the bottom surface; the upper surface has a square
shape, each side having 12 m. The rain-water storing permeation
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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32 F- PO1023KN( SG) connecting nenber, the fourth connecting nenber, the
fifth connecting nenber and the sixth connecting nenber in succession
downward in the Figure). ~ Wen viewed in the axis diregippipdknNbe)
connecting nmenber main body 36 of the first connecting nenber 2, the
respective claws 33 of the second connecting nmenber 12 are pl aced .adj acent
to the respective claws 33 of the first connecting nmenber 12 in the
circunferential direction around the axis, and the respective assisting

claws 35 S&ieéﬁlﬁyéf%%ngﬂi‘ﬂﬁﬁltﬂ g&em;%aﬂv%ngraeuﬁkﬁﬁ@& 8L AR g the

respective assiSting claws 35 of the first connecting nenber 12 in the

circunt er gnjh %ggﬁfceﬁbéxgﬁoﬁ%%gﬂ faBRicPa & anl &g&iﬁgﬁ-bgggﬂ?%%eg?@ (Ef-‘%b:ﬁt lve

connecti ng nmenb@&r mai n bodi es 36 are superpos

vi ened i ”néﬁi%:@ﬁs%og{ 1;15'1\25%%3% ?)thlﬁgﬁth{l]fll p?ﬁtu(sﬁﬁdKﬁﬁSQﬂ%ﬁ)KCf?mh%céi ng member

12, the respective _ connecti ng nenber 12 are placed
he o1 TcunPeroR AR RRE el Mo, Y ires RERRabIe YA ke RIS, St Mg
Feapect ivE B harold SrERLaE hEloRETRer ey dh B RuBeel R T 60 11
Connect | ng Ribey SEERPR AL Ar e DTS & RV FodB lces A TabgP 001 V°
Connect | nb Ry 89 SRRTEL WaeRERRcabt: DO MIPRLRE R R0 1)t
clave 33 B0 a2 Iapeaty FRABERT L Fa B TRB mEnb B et °01 Ve Doen i noer t od
or odet or m ned rvhpb ot W bn B b Sk NS EN BR i i rter 12 have
connect i nitReRE M558 IR UE Bhd's o 33! Bl i ot Bholstl v
cuper posed ey B b ek SR Ehe SRR SORBE SO TRIRRR LS IBLHES o1 ¢ e
the noxt  BoTRBRE )6 kiR G5 apE bprtPBRaa Ehel Pl SBRBSHIMRIA Ve &7 ave
axi o, andPtRadt BisalriSE Hetrdt pflg diufs d NG ltefog mERRRSBERAS momber
connect | nierdbey thantady MEEeDEEE SEulERRRuds RS I Rd 2 Arerdry o
mi nbod! B9°3d i r SR alated i dhEr s o B SEF shidighgy Sfget "0 T
connecti nengers |12 are superposed on one after another by repeating the
eIy o somaen - Hiough (el it o 1 hitar
ifi X :
s o1 o e HIAYIES RO wr b SRR Bt v 1
- g permeation structure in an enfarged manner.

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

Moreover, on the lid layer 17, a surface layer 7, constituted by a crushed
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(5) FIGS. 15 and 16 show a connecting nmenber 22 in still another nodified
exanple. Different fromthe connecting nenber in the nodified exanple shown
in FIG 12, this connecting nenber 22 is not provided WKH-PoBBRIKNESG)

F- PO1023KN(SG assisting claws, and a connecting nenber nmain body 46 is
formed into a virtually disc shape (not an annul ar shape). Qther structures
are the sane as those of the connecting nenber of the above-nentioned
nodi fied exanple. Wth respect to the packagi ng nmeans of the connecting

menber 220k 18%BF 3RaLI f { = ' h t he
packagi ngS r?eansyi n th'él %gge%n%lﬁt%\égg %Dgg?g?%%ogihir?pq%&%tdtha{%?g?gﬁG 13

shows bot gy festiiRpHE BShRGu [HRANa Y fdrited BPRRE IS NG M ¥0j1fack HBF

above-nment’i oned nodified exanpl e and the patkagi'ng nmeans of the connecting

menber  of yangitard UREirbiBheRIAFRIAbr-sTo¥nR kAt NORTEARGitRTa thi S connecting

menber is the sane as the packagi ng neans expl ained on the connecting

menber Ofwhh&—?@%%aﬂfé‘bbﬁ@gﬁéﬂédfofa%tg@oﬁfé@ﬁk entd Qgrgggf %afg@%se&(pl anation

thereof is omtted. Moreover, the above-nentioned an be applied
to one-sigf; hpeE gwherein those are fornmed on one plate face of the
connecti ng nmenoer rrgllen body 36. The connecting nember of the one-side claw

type is used whep, v glerSAARRIiRy dhoBhd Bl detikelitol iR LOBIBALS! HpBbr bl OCks 20

on the uppernost layer are o-face connected to eac The

t
terial td ' j INerhiddpigd t
von | et BEFRETREESORPRISk ¢ orflt BRUNL MRS HANES o o,

T Cod LBV RS RO RE Ro RS TF SROAR-L b FRTENE LIV Sa e °, o
" the ansyaReripbkial louity paFalic THENGrR B RS wdlel AR QUERET ST
mdft;dg@“{%%%%ﬁ‘?ﬁa%“ E_@gésﬁg???’?é?%ﬂ%ﬁ P BUAEer L et 10 atC:‘S:d
and the s@g %B)fl%i ﬁge glsbgllklsf' %ﬁgﬁgﬁcﬁ%}&%ﬁgﬁ{ ’%uds ?@%ﬁg'g@z‘ag%@pbe set

different f qm i$§1a%ka?s ’ﬂIer{, h:?lese[}ﬁf sﬁrﬂigné g?e ?ﬂ%&%ﬂ?&t L}?Q&%lg,nb()di ment.

stakes 41 and anchor pins 43, and the predetermined water-storing
blocks 5 and the water-permeable polystyrene foam boards 11 are
arranged thereon, and the water-permeable sheet 13 is further placed
thereon and properly secured.

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 machining 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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The cross-sectional shape of the claws 33 and the assisting claws 35 is not
limted to the T-letter shape, and may be, for exanple, a triangul ar shape.
The connecting nenber used for connecting the foamed st ypgo1fsIe@a@0 to
each other in an EPS engi neering nethod may be designed to structures used
in the connecting nenber of the above-nentioned nodified exanple and

anot her nodified exanple. The EPS engi neering nethod refers to an

engi neeri ng met hod wherein the adjacent foaned material blocks in the

| ateral dplqddsiwithathe 2w Sebth bAASDHEUMEGI Rthg BRckeih Neh Rl iRGE gﬁlom"ed
material blocks in an up and down ‘direction are al so connected to each

other so E@ek@rth'pE‘béeﬁéri&iiheﬁrﬂh@ﬁ%%i. ngrﬁ%?lgﬁ?g??%héfégnhﬁkﬁggm hod is

particularly effeCtive in solving the pro weak groun (6) Wth

respect t gdiBef 2N SIdEMANEITARNEA £8 \dhe Bs 0BRBAs[iRSI N maY be provi ded

by maki ng a resin | npregnated I'oxi de gas or the like in a

super cri hheee-nSdritibn &f&ﬁ(};ﬁi&h?e expand, and the resulting foaned resin,

which has a fine, uniformfoamng radius with a dianeter in the range of 1

to 30 pmand a fa sSHARIL clipREin R THE P3fyetyFeR0HAIORE

application of this materia era cause |I ]
' h | ' t ' | ncreases the
per cont ag2 ot T TSR, 88 Zishre 1 aBREN U ERRIRE Pt [Ty The

I n-wat [ ' ts re ofmi: S
ppl | cabl A pRARBEA LRGwS ELEIGTE, C THiYBoRipEetle FMEMIER 20

vater chanigls sizB ¥ ood Hnd it Yedb Gt Y600 £} iR Width'difa 380 Wbl ufts domestic

sites.
height, and is provided with four inner spaces 21, each penetrating in an

up and down direction and having a size of 350 mm in length and 350
mm in width. When viewed from above, this has a lattice structure.
The foamed material serving as a partition 23 of the spaces has a
thickness of 150 mm, and the foamed material forming the peripheral
walls 45 has a thickness of 75 mm. When these are arranged and
stacked without gaps, the inner spaces are arranged with intervals of
150 mm. The foamed material, which forms the partition 23 of the
spaces and the peripheral walls 25, is profrided with a slit 27 having a
width of 25 mm and a height of approximately 100 mm so that rain
water is allowed to freely flow between 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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F- PO1023KN(SG CLAIMS 1. Arain-water storing perneation structure
conprising: a water-shielding |ayer placed in a recessed section in the
ground; a water-storing layer that is constituted by watreposizskiNiSGh! ocks
made of a hard resin foam nenber, having an inner space, the water-storing
| ayer being placed inside the water-shielding layer; and a Iid |ayer. 2.
The rain-water storing perneation structure according to claim1, wherein
the lid | ayer contains a water-perneable |ayer forned by a water-perneabl e

material . wlterlBforifd BlokisAised firl the WatdRaforitly MydiClohava ity to claim
for 2, wherein the hard resin foam nenber is a podl ystyrene foam nenber. 4.

The ai n- yfHcas, ShAMdd RARTTEANORoRBAIA WithoRE GRRELMAPbE! i M 2, wher i n
the water-perneable material is a water-perneable polystyrene foam nemnber.

5. The raj ' ' r di { Q. ¢hai m 3,
oher ot n ¢ aelBlated LpbhraREIRE hAMBLHE HEDRIRA! dHES Wt A 151 6 50

kg/ mB. 6. relipRct 8 'ﬂhé"%‘rﬁén&@éhﬂgstQ@lEé@%a{tgfls%&zfiﬂgtﬂlbﬁ(s?}%ggdd&&é&to any one

of clainms 1'to 5, wherein the water-shielding layer 1s ma

wat er - pr oﬂéceﬁesm afrafydRhRH thPked biPhAfKga il bEty EONBRLAL SsABnE s N2

wal I having a p gonal™ col um shape w t si de capa _ storing
Lo e RSP A Ry BT A, G3R Blgl 51 L1 (1
f\ggit 'ng”t Ltg{ep%ﬁ,cgdg‘r’]fgf %@ﬁiﬁﬁ%%é‘gié Hgﬁgt%’n 28 tRBSnhaf Spaled ProAidbginal wall

the blocks themselves of the water-storing blocks, those resulting from

the arranging and stacking state of the water-storing blocks may be

included.

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

In this case, however, since the partitions in the horizontal direction is
less 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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a di agonal support section connecting to the external wall face support
secti.on, for dispersing the pressure inposed on the face. 8. The

wat er -storing block according to claim7, wherein the v@g-poigRsgadsghby a
plurality of separated voids, and includes at |east a void surrounded by

t he di agonal support section. 9. The water-storing block according to claim
7 or 8, wherein the external wall has an octagonal colum shape forned by
chanfering four corners of a virtually square colum in an up and down

di rect i onwapéh-BtoRasd bfckishf t2&Aep p&Y Idyens Tthik Bershs@mBAY pefetably cul ar arc

shape protruding outward. 10. The water-storing bl ock according to any one

of cl ai Mepraviedtd théheE@krencBRM P Srtiabdbaash ¢venNRhén haYhPGaPldald Ul ar
shape. 11. The water-storing block according to any one of clains 7 to 10,

wherei n tHepdadon TRk %E)Qfl?rfhﬁ"’i‘ﬁﬁrwﬁt%rr@gﬁn? %él'rflé’ﬂf@ﬁi sthét@lrehaving a

rati o of expansion of at |east not less than 20 tinmes. 12. A water-storing

bl ock connect i nI@EFRBLwsUn eRARRAE IAGWRiIcH A'raid-Watef S?f”i%%em

wat er -storing bl ocks made of resin so as to ?orma ClvVv gi neering

SLTuCt ur epeMhighERbA 31a§ezpi§-‘ﬁﬂc:ba3be@fea‘€hZA"?avéWg@a&f resin, for sticking the

wat er -stori ng bl ocks” respectively, ar ormed on a connecting nenber main

body in a disp I eqf i for
anot her marrbereFEE?) gr%ngg% %gfi \%\ggﬁg%‘tl%%%g)%%gpl@gﬁsbgs%\%gé%?%gﬁ%I aws in

the circupfeE8béRw .irsel(é}'iepﬁr@&)?m EQ%ﬂ%ké{l‘\k]f?E%ldé Qgcro%igfgteoﬁo&oug ng

space for another nenber fs sef "to a size | eterm ned nunber

forh I . . . . . E Cal
gi rect('.a i_g ar%g’r?gsdtrﬂg%%sgbb%(m Fhengf/dtlgérlbg?%ﬁ 3 Irllgpz)%}%gﬁéconnegs'{t %ﬁgbﬁenber

di . n- N . Co ot q
Mnto an aavar & RrficEby Sifhfie HCWREREHEE IRRAE, H0 DerRBnISIs COOCT ¢
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resin, sticking the water-storing bl'ocks respéc y, are placed on

the | nnerrdcbflHE IR bPtnLERfrREe gﬁgrﬁ%ﬁs& WedTRIRAL ARihdady, 10 2

manner so as to have the sane posi n ase as ovée-ment i oned cl aws

around t ri%[ai’l)l‘lie ’;e a t"@?ﬁ@@%&?ﬂg ffoéﬂleblgﬁﬁi 1§§71§P @7(31% %ﬁl@d?aesi tHdlo a
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water-passage hole 55.

The rain-water storing permeation layer shown in FIG. 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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Here, FIG. 7 shows a structure of the cross-sections in the

horizontal direction faken 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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member, and has an octagonal column shape formed by a virtually
square column with four corners chamfered 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 65¢ at
which each outer wall face 65a and each corner face 65b intersect each
other is preferably formed into an circular arc shape protruding outward,
without having a sharp sticking shape. Thus, it is possible to avoid
concentration of stresses at this portion caused by externally applied
forces. Although not shown in the Figure, in the case when the
water-storing blocks 65 are stacked in a manner as partially shown in
FIG. 9, the connecting members, as shown in FIG. 4, are used to secure
the water-storing blocks 65 so as not to be easily offset. Here, with
respect to the stacking method of the water-storing blocks 65, in FIG. 9,
the upper and lower water-storing blocks are stacked without offsetting
them; however, they may be stacked in an offset manner in a diagonal
direction so as to superpose the void 62b and the void 62c of the upper
and lower water-storing blocks and allow them to communicate with
each other.

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

first void 62a, and located between each side and each corner face 65b

with a narrow width along each side of the first void 62a and each corner
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portion, which exténds 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 portidn 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 capability.
Additionally, in any of the voids 62a and 62b, each of the inner wall
corner portions is formed into a concave circular arc shape so as to avoid

forming a sharp edge portion on which stresses tend to concentrate.
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Moreover, in the case when a plurality of water-storing blocks 65
are two-dimensionally arranged, a void 62¢ surrounded by the
water-storing. blocks 65 themselves is formed inside thereof. In other
words, the void 62¢, 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 in 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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stresses securely on the inner circumferential faces. Moreover, FIGS. 8
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 styrol 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-section with
narrowed tops so that, with the respective centers in the length direction
of the claw 33 and the assisting claw 35 being located in between, the
first claw portion on one side and the second claw portion on the other
side are allowed to stick respective foamed styrol blocks 20 adjacent 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 L1 extending from the
axis O to one edge end in the width direction of the claw 33 and a
hypothetical radial line L2 extending from the axis O to the other edge
end in the width direction of the claw 33.

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

Next, an explanation will be given of a means for packaging a
number of the connecting members 12 having the above-mentioned
structure (see FIG. 13, in FIG. 13, with respect to the connecting
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).

@ 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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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 O 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 @ through @.

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

(5) FIGS. 15 and 16 show a connecting member 22 in still another
modified example.

Different from the connecting member in the modified example

shown in FIG. 12, this connecting member 22 is not provided with
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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 is, 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 on the connecting member of the
above-mentioned modified example; therefore, the explanation thereof is
omitted.

Moreover, the above-mentioned claws 33 can be applied to
one-side claw type wherein those are formed on one 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 material of the
connecting member is not particularly limited to high-impact
polystyrene, and may be, for example, polypropylene, or polycarbonate.

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

The number of the claws 33 and the assisting claws 35 is not
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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 material blocks in an up and down direction are
also connected to each other so as to form a civil engineering structure;
and this method is particularly effective in solving the problem of weak
ground.

(6) With respect to the above-mentioned foamed resin, a foamed resin
may be provided by making a resin impregnated with carbon dioxide gas
or the like in a super critical state so as to be expand, and the 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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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.

37



k{\=S@ 10% u& ()-! 10% u& ()- 10@10@ 10@® 10%&' ()-!",, 10%rY& ()-'d,,
10%-@ & (-)-$ }~ASH=S 10-u 10-u 10-u@10% u& ()-9 10% u& ()-9 10% u& ()-'d@
109 ()-!d@10% u-u& ()-NJESH=S 10-3 L10% u& ()-Fz10% u& phrdo8k@f®as ()-Y
10% u&' ()-S10% u& ()- ! 10% u& ()-dxnbCS 10! 10%@&' ()- 10-u 10-u 10-uS;
10% u& ()-L10% u& ()-F10% u& ()- Sf 10% u& ()-U(}[<mbCSF 10%@ & ()- ! F
CLAIMS
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.
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 of 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
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adjacent claws in the circumferential direction around the axis, and the
size of 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.

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 circamferential 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 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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