DESCRI PTI ON STORAGE COWPCSI TE, AND STORAGE TANK AND PERMEABLE STORAGE
TANK USI NG SAME 5 TECHNI CAL FI ELD [ 0001] The present invention
relates to a storage conposite that fills the inside of a storage
tank that 10 stores rainwater and others or a perneabl e storage tank
that tenporarily stores rainwater and others, and to a storage tank
and a perneabl e storage tank using this storage conposite. 15
BACKGROUND ART [ 0002] Ther%ﬂﬁﬁﬁ% onventionally disclosed a
perneabl e storage facility for rainwater ‘and others in which a

t abul ar nenber formed of flat plates and cylindrical 20 portions
opened in the flat plate is arranged bel ow ground to forma rai nwater

storage space grikRac Mgy OfE, NINTTRITRIA IR tHaiK e NESRNERELE

horizontal direction is arranged between the flat plates of the
tabul ar nmenber which are adjTradE tTaveadsNdesaMmsee, 25 e.g., Patent
Reference 1). In this perneable storage facility, the cylindrical
portioas of the plurality of tabular nenbers are stacked so as to
abut on each ot her,

TECHNICAL FIELD

[0001]

The present invention relates to a storage
composite that fills the inside of a storage tank that
10 stores rainwater and others or a permeable storage tank
that temporarily storeg rainwater and others, and to a

storage tank and a permeable storage tank using this

storage composite.

15 BACKGROUND ART
[0002]
There has been conventionally disclosed a permeable
storage facility for rainwater and others in which a
tabular member formed of flat plates and cylindrical
20 portions opened in the flat plate is arranged below
ground to form a rainwater storage space and each
reinforcing material that extends in a horizontal
direction i1s arranged between the flat plates of the
tabular member which are adjacent to each other (see,
25 e.g., Patent Reference 1}). 1In this permeable storage
facility, the cylindrical portions of the plurality of

tabular members are stacked so as to abut on each other,



and the vertical reinforcing materials are pierced in these
cylindrical portions. Materials used for the reinforcing materi al
extending in the horizontal direction and the reinforcing nmateri al
extending in the 5 vertical direction may be a netal such as

stainl ess steel, concrete, or FRP (Fi ber Reinforced Plastics) nade of
aresin and fibers. Further, shapes of the reinforcing materi al

extending {ngt i l...ci L e, Ll r.Cd teri al
ext endi ng él'I%i t%ge %%%ﬁ%%aﬁgl&?ﬁ%%%%yé%galfLi{]{é)lggi%%aép%,%
prismati ¢ Shafe cyfli iifriledi ko . [ MRrials Jd oFdR thige Storage
space of the thus configured perneable storage facility, first, the
tabul ar merdyeif ot ik andtdsial edededdimy rangadk togeihwitau th the
reinforcing material extending in the horizontal direction, and the
r ei nf or ci nji redteirdralareX tterd | wegi nfotdieny efdicaal a ldi g-aodrndimg Sin ndet t ed
into and erected in the cylindrical portion of the tabular nenber.
Then, 6he teabulcal mEiyert igm ana20 secombial edudls = retayedléss such a
manner that its cylindrical portion abuts on the cylindrical portion
of the tatiiesl neARGreRe + e fIRBt (Fikad Redmfqrret &FYrisg made
material extending in the horizontal direction is fitted into a
groove pr &5 ded -1 RS | GRS p| AT hSR3RRA £ idiber on the

o nat eq SHUSTD o TACHAL SIS erhoi iy Lat e ol
oX909 10 R L08 el gl AULSLien Wl GG Aa o TS
are sgquentdgliy, Overlanpedt A B0 HRPEN 1N pd N8 prismatic
shape, or an L-like shape.
[0003]
To form the storage space of the thus configured
permeable storage facility, first, the tabular member on
15 a first level is arranged together with the reinforcing
material extending in the horizontal direction, and the
reinforcing material extending in the vertical direction
is inserted into and erected in the cylindrical portion
of the tabular member. Then, the tabular member on a
20 second level is arranged in such a manner that its
cylindrical portion abuts on the cylindrical portion of
the tabular member on the first level, and the
reinforcing material extending in the horizontal
direction is fitted into a groove provided in the flat
25 plate of the tabular member on the second level.
Subsequently, the tabular member on a third level is

laminated so as to be matched with the reinforxrcing



5 reinforcing material extending in the vertical direction and the
reinforcing material extending in the horizontal direction on the

hi ghest | evel are fixed. [0004] In the thus configured perneable
storage facility, 10 the reinforcing material extending in the
vertical direction is inserted so as to penetrate through the
cylindrical portion form ng the tabular nmenber, and the reinforcing
material extending in the horizontal direction is inserted between
the flat pedassidloraniRpdinng Ha tdw kermeerl dhesehion ei nf or ci ng

t he perneabl e storage facility. Cl TATI ON L] ST PATENT_LI TERATURES

20[ 0005] Moreo‘{%reﬁihq_ittaé?%%ﬁ Enembez A i SEHRHREC B ent
Application Publicatiaon . 2008- 255767 (claim2,.claim3,_ paragraph
[0006], p g (ﬁiﬂ:ﬂn{\g)ﬂ%ﬁ adt apie [%"ff]?rgb%]r a%%%%tf%ﬁﬁp‘? FIG 4,
FI G 8) 25 Dl SChOSURE OF,d NVENTLON BROBLEVLTO BE SOLVED BY THE

| NVENTI ON
5 reinforcing material extending in the vertical direction

and the reinforcing material extending in the horizontal
direction on the highest level are fixed.
[0004]
In the thus configured permeable storage facility,
10 the reinforcing material extending in the vertical
direction is inserted so as to penetrate through the
cylindrical portion forming the tabular member, and the
reinforcing material extending in the horizontal
direction is inserted between the flat plates forming
15 the tabular member, thereby reinforcing the permeable

storage facility.

CITATION LIST
PATENT LITERATURES

20 [0005]

Patent Literature 1: Japanese Unexamined Patent

Application Publication No. 2008-255767 (claim 2, claim
3, paragraph [0006], paragraph [0007], paragraph [0012],
paragraph [0014], FIG. 4, FIG. 8)

25
DISCLOSURE OF INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION



[ 0006] However, in the perneable storage facility disclosed in
the conventional Patent Literature 1, since each flat plate and each
cylindrical portion 5 constituting the tabular nenber are integrally
formed, the tabular nenber has a relatively conplicated shape, and

t he nunber of steps for manufacturing nolds for form ng the tabular
menber is inconveniently increased. Additionally, in the perneable
storage facility 10 disclosed in the conventional Patent Literature
1, since al®Ys-sectional area of the cylindrical portion is

relatively smal ]l er than a surface ar of the fl Cglate of the
tabul ar nenber HFTan $Bp &= A% q‘lﬁ %t a position

where the hori-zontal. rei,nforcing .15 terial . ot used at the tine
of asserrblcl{.iﬁsgC ]t%seecgelrnnleatakb‘? ec%l}%efl.étgleoq%glc ?EI(‘?lL Ei/r,lt f%igtef’]f% m‘fﬁ at'e Snlalillce

possi bl y %ﬁgl?c{tsﬁéfﬂé"a@d‘pdeﬂ?f 1AL a0y Jpy be possibly

| ower ed. i‘nce the perneabl’e storage f Ity disclosed in

the comventionalc Rat:enteid tEnAU:E e A00R Si ANy £ONT GtAtdon t hat

a displacenent of the flat plates of the tabul ar nmenber’s adjacent to
each ot herches HRIRYVRNLE eftbnidert Nead &l NIl g TRt @Fisl L @xiandimgpd 1 the
hori zontal direction, when an operator nmounts the flat plate of the

t abul ar merberclandchunbes ¢ swerks 2homb efaaiet provt didgnd s rigdinf or ci ng
material extending in the horizontal direction, there occurs a

probl em t Watrntivey fitet tplatewnfmanien dwularcosnbereneforimsreased.
operation becones unstable, and operability is |owered, or the flat

pl ate of tAfitdinnallmererthe RrtRefdle RFetRFeOFEC1IHY he permeabl e

storage facjility disclosed in the conventional Patent Literature 1,
si nce phe:ilsclosed in the conventional Patent Literature 1, since

a cross-sectional area of the cylindrical portion is
relatively smaller than a surface area of the flat plate
of the tabular member, when an operator mounts the flat
plate at a position where the horizontal reinforcing

15 material is not used at the time of assembling the
permeable storage facility, the flat plate may possibly
deform or strain, and operating efficiency may be
possibly lowered. Further, since the permeable storage
facility disclosed in the conventional Patent Literature

20 1 adopts the configuration that a displacement of the
flat plates of the tabular members adjacent to each
other is prevented by the reinforcing material extending
in the horizontal direction, when an operator mounts the
flat plate of the tabular member and tries to work

25 before providing the reinforcing material extending in
the horizontal direction, there occurs a problem that

the flat plate of the tabular member deforms, an



5 | am nated tabul ar nenbers all have the sane shape along the
vertical direction, even if desired strength is obtained by the | ower
t abul ar nenber, excessive strength is assured in the upper tabular
menber, there arises a problemthat the configuration becones
wasteful. 10 Furthernore, in the perneable storage facility disclosed
in the conventional Patent Literature 1, since each tabul ar nenber,

each reinforcing material extending in the horizontal direction, and
t he relnf@@ﬁﬁﬁ}%ﬁﬂ(?qqgmﬁﬁdQﬂﬁﬁ%R}QW1%4@3QR9¥QQ%ﬂlﬁﬁr¥§x%?WPred

constituting is_ 15 rneable t orage faC|I|t are a exc usi ve
goods, théfel t"‘? dﬂd’rta Hat® “b%@%/ €T et ¢ nd there
is a probl hat wastes (.e.0. te e a_vin

chl ori de thﬁ@{ CLEanmdt %éegéjasm%l/avab(sj]‘ scsg:rOD Q cannojfflbt u%ley losed

20[ 0007] s’f’t thlet dosmﬁerfﬂ{o%{alotﬂ nfr {{1&- A MEOL T Of) O

provi de a“storage conposite, a storage tan a perneabl e

storage t ansia tdabﬁlm qﬁbnﬁs@l@ eaif%é‘&:ﬁ@esé}h@bﬁﬁaﬁ% S1oRS

manuf acturing nolds for formng 25 nenbers such as partitions, end
spacers, GORNeRIHNGSParBFSat foH, WheH Sihawdidrd®l st tabth sigpl e
shapes by using these nenbers and al so enable using material w thout
waste. |t digaArgRr oyl b aodwef tdle pie sesmibe 1y et ¢ eds 1ve ps owenketia
storage conposite, and a storage tank and a perneabl e storage tank
usi ng thi sieMdsshumeah dmpriy expper dtalnglaf fmeileeicy tikere eachsgaraition
is 5 stably supported by each end spacer even though an operator
mount s a hotdkdem dihadorideteenikguratiomeegoredivascefdling. It is a
third object of the present invention to provide a storage, conposite,
and al8t oFayEheamenthd i geraRprecal i RfeCtadk i%%bl‘f}ﬁ.@l%l%eéan
10 prevent, artltlons ad!acent t o each, ot her fron1be|qg di spl aced in

the verti s &G N h‘%ﬂ}@?fl%rpjotb%llc%ﬁ‘blfe mount £2&° h9? 52 ont al
connect ed M at th tlne of asse I|n since p 0

adj acent t% %ﬂ%ﬁf(ﬂ?%& L SERyaged W? it ough ma%%#&%& %%é%%%ﬁﬂ nd a
concave

the horizontal direction, and the reinforcing material

extending in the wvertical direction constituting this

15 permeable storage facility are all exclusive goods,
there is a drawback that a material cost increases, and
there is a problem that wastes (e.g., a waste pipe) such
as a vinyl chloride pipe that cannot be easily discarded
cannot be used.

20 [0007]

It is a first object of the present invention to

provide a storage composite, and a storage tank and a
permeable storage tank using this which enable reducing
the number of steps for manufacturing molds for forming

25 members such as partitions, end spacers, connecting

spacers, and others having relatively simple shapes by

using these members and also enable using material



15 portion and can al so prevent assenbling operability from being
spoiled since directivity of the partitions does not have to be
considered at the tine of connection. It is a fourth object of the
present invention to provide a storage conposite, and a storage tank
and a perneable 20 storage tank using this which can decrease
strength of an upper side and exclude structural wastes by increasing
each vertical interval between horizontal connected plates of

mul tiple "BVl o3 He upper & de $9E01Ph PRHIRTE Gleths tPTesentifth

obj ect of the present 25 inv ntioq:to rovide a stora coq§%$ite,

and a st orHUET R arfl B Pt Fodbl TSt a e TR (1 1 7 < GPRASE use
o o s .

it sposal "ot SREE e SR SR SR T N Bt ftby

Shopose. & ! USe! : . .

P 01 oSy | AERRE e 1 Nl SRRIL ST O A ST e

storage CHRASiy Ssudpdidd By |dacl hehd NSt Of e derpt A tank or a
per neabl e storage tank, conprising: a plurality of partitions 12 10
havi ng a sspefcdt aicustEpe, haacdormia Wt eithd@se@tudBasdt ofle time
cylindrical rib 24 protruded on a | ower surface thereof and at | east
one cyl i nd¥i cedsemipl 28y pr alir videch drhiard upppectsurf adee thersait a
plurality of funnel-shaped end spacers 13, each of which has a

| ar ge- di angtegnti® o iprhvids Pportdrrpd onpreits, conhertetPTagdne
or both of the |lower surface and the upper surface of the partition
12 whi | e BéHy 19 tedImeatel e i idRITdank pising this which can

10 prevent partitions adjacent to each other from being
displaced in the vertical direction even though an
operator mounts a horizontal connected unit at the time
of assembling since the partitions adjacent to each
other are engaged through a convex portion and a concave

15 portion and can alsc prevent assembling operability from
being spoiled since directivity of the partitions does
not have to be considered at the time of connection. It
is a fourth object of the present invention to provide a
storage composite, and a storage tank and a permeable

20 storage tank using this which can decrease strength of
an upper side and exclude structural wastes by
increasing each vertical interval between horizontal
connected plates of multiple levels on the upper side
than a lower side. It is a fifth objéct of the present

25 invention to provide a storage composite, and a storage
tank and a permeable storage tank using this which use

waste pipes as spacers so that the waste pipes having



24, 28, and a small-dianeter cylindrical portion 13b which is
integrally fornmed with the | arge-dianeter 20 cylindrical portion 13a
and formed with a dianeter snmaller than the | arge-di aneter
cylindrical portion 13a; and a plurality of cylindrical connecting
spacers 14, each of which has both ends fitted in the small-dianeter
cylindrical portions 13b, 13b of a pair of end spacers 25 13, 13
facing each other and extends in a vertical direction, wherein a

di anet er TRiFLEYWEn iigh GFsRIRAk\Wamdee caf feehivaly 28sedited into the
| arge-di aneter cylindrical portion 13a is set to fall within the
range of 0.405 to 0.955 where Sis a |length of one side of the
partition 12, i zont ec units 33, each of which is

confi gure(ﬁ“w&%%i%q%ﬁg%éﬁﬁfy of 5 partitions 12 on the sane
horizontalgﬂ#ﬁges and coupling them are provided on a plurality of

| evel s, an end spacers 13 and the connecting spacers 14 are

| nter pgsed bet%%%]fdﬁgb% ZOrH gl C ebanids .t he plurality

of levels. 10[ 0009 Further, according to a second aspect of the

present i nMBAA©Obn 2SS i lgEal 1 ocFldxe 3,3 Flkag6. 6 Fl @8, g and
FIG 10, the invention based on the first aspect Is characterized in

that an ingeftrx. (ol e thierd sidpforiamed ad steragat esmebseaehiof the
plurality of partitions 12, and a spindle pipe 16 is vertically

i nserted iwHiccH hiel liInsertie aindiode d2aa of teeade paank tdona I@ermeable
constituting each of the horizontal connected units 33 on the

pl urality sfotameeltamnRO[GOOiising : Rurpherabiey @fcoadibhgiewnsal?hird
aspect of the present invention, as shown in FIG 1, FIG 6, and FIG
8, thé0j nyeitingh BRI RIete | slapesperthiaf catelet ke 22 192fhat a

plurality of bottom plates 37
one cylindrical rib 24 protruded on a lower surface

thereof and at least one cylindrical rib 28 protruded on
an upper surface thereof; a plurality of funnel-shaped
end spacers 13, each of which has a large-diameter .

15 c¢ylindrical portion 13a that is connected to one or both
of the lower surface and the upper surface of the
partition 12 while being fitted on the cylindrical rib
24, 28, and a small-diameter cylindrical portion 13b
which is integrally formed with the large-diameter

20 cylindrical portion 13a and formed with a diameter
smaller than the large-diameter cylindrical portion 13a;
and a plurality of cylindrical connecting spacers 14,
each of which has both ends fitted in the small-diameter
cylindrical portions 13b, 13b of a pair of end spacers

25 13, 13 facing each other and extends in a vertical
direction, wherein a diameter T of a portion of the

cylindrical rib 24, 28 fitted into the large-diameter



25 are fornmed by flatly formng a | ower surface of each of the
plurality of partitions constituting the horizontal connected unit 36
on the lowest level, and a plurality .of top panels 47 are forned by
flatly form ng an upper surface of each of the plurality of partition
constituting the horizontal connected unit 46 on the highest |evel.

[ 0011] Mor eover, according to a fourth aspect of the present
invention, as shown in FIG 15, the invention based on the first
aspect is @R e 7 P AThal 3 deh SRK the afalhiveriain ddisweandse

hori zontal connected units 10 33, 36, 46 on the plurality_ of |evels
o ot aRed T s Srhsre Lﬁ)pfe% as.lneenmﬁ?%rp% o e

0012 di ti | fth t of .th t
nvent i on PR St 1o 14 T A b opniedied i B G 4 Sha Fi G
13, th d t hat
a convgxI por n(%ljb(rjllr5 e anogma} cone;ave @P%%qéz%%%ﬁxr(ﬁg olnneac(rjl1
of foug sife S{HGes Diod hhPadnd 11-ond {18 POIEX R LA L& Of

the partition 12 engages with the concave portion 12f of 20 a
partition thtemd] aeLPrd@iddie diard igi oy ad 1R CONCAVE {18 tied

12f of the partition 12 engages with the convex portion 12e of a
partition gigh@sifacentand tHe gardddtiong Ishaddd 34 are interposed
between the horizontal connected units 33 on the
plurality of levels.
10 [0009]
Further, according to a second aspect of the
present invention, as shown in FIG. 1 to FIG. 3, FIG. 6,
FIG. 8, and FIG. 10, the invention based on the first
aspect is characterized in that an insertion hole 12a is
15 formed at the center of each of the plurality of
partitions 12, and a spindle pipe 16 is vertically
inserted into the insertion heole 12a of each partition
12 constituting each of the horizontal connected units
33 on the plurality of levels.
20 [0010]
Furthermore, according to a third aspect of the
present invention, as shown in FIG. 1, FIG. 6, and FIG.
8, the invention based on the first aspect is
characterized in that a plurality of bottom plates 37
25 are formed by flatly forming a lower suxface of each of
the plurality of partitions constituting the horizontal

connected unit 36 on the lowest level, and a plurality



25Further, according to a sixth aspect of the present invention, as
shown in FIG 21 to FIG 24, the invention based on the fifth aspect
is characterized in that the partition 112 conprises: a partition
mai n body 112b having a square plate shape; and a square tube rib
112c having a square franme shape protruded on each of an upper side
and a lower side of the partition main body 5 112b over an entire
outer periphery of the partition main body 112b, the convex portion
113 conpri®lestom pARRES 14 %?effqﬂéfﬂe@o‘%oegl%*@llfi HPENINg 2R avPRYT a
rectangul ar plate shape which are provided on an outer peripheral

surface ofSYHEAR R CIUDLT | PR BtUEBbYEY t e BB paF+PRi on mai n body
112b in a longitudinal directipn of the outer peri Qe | surface of
the squar EFURE 17518 2076 (IGF DR ER i R RTSTVAPLE SAc™R BRarality
of second&%g Vex pﬂé&é ns 113b having a rectangul ar plate shape which
are provi SPON T he” out er peri pheral surface of 15 the square tube
rib 112c bﬁ%@ﬁ%ﬁhe partition main body 112b in the | ongitudi nal
direction of the outer peripheral surface of the square tube rib 112c

at predeterni n%ﬂéaﬁﬂ,ala%caﬁﬁrgp@@vae A IO CPPriges: a
first concave portion 114a provi ded between 20 the plurality of first

convex porpgiessntl 13ave@tbia, S&€ ositowenNLaVeIEOr 15 pncid 4bnpeoyi ded
between the plurality of second convex portions 113b, the first
convex porbassd IdBaches fiacedadpeedi b etlyabedoer i hed seaoudatonaake
portion 114b, the second convex portion 25 113b is placed i medi ately
above t he fertsicagbnosverpot therwddd at handotrheohtast camdeseedndnibavex

portions 113a, 113b and the first and second concave portions
10 33, 36, 46 on the plurality of levels is configured to

be larger on an upper side than on a lower side.
[0012]
Additionally, according to a fifth aspect of the
present invention, as shown in FIG. 2, FIG. 3, FIG. 10,
15 FIG. 12, and FIG. 13, the invention based on the first
aspect is characterized in that a convex portion 12e and
a concave portion 12f are provided on each of four side
surfaces of the partition 12, the convex portion 1l2e of
the partition 12 engages with the concave portion 12f of
20 a partition 12 adjacent to the partition 12, and the
concave portion 12f of the partition 12 engages with the
convex portion 1l2e of a partition 12 adjacent to the
partition 12.
[0013]
25 Further, according to a sixth aspect of the present
invention, as gshown in FIG. 21 to FIG. 24, the invention

based on the fifth aspect is characterized in that the



114a, 114b are thereby arranged on the outer peripheral surface of
the square tube rib 112c in a reticular pattern, and the first convex
portion 113a of the partition 112 engages with the first or second
concave 5 portion 114a, 114b of a partition 112 adjacent to the
partition 112, and the second convex portion 113b of the partition
112 engages with the second or first concave portion 114b, 114a of
the partition 112 adjacent to the partition 112. 10[ 00141 Accordi ng
to a seveRIFEPLRR ©H2 (IRFERMt 3 RAHIORD P ThRRY L HBE 16 to

FIG 19, there is provided a storage co site 91 which fills the

i nsi de of BV fySIUaNe &flaatepesrl}?g’aeoﬂ é‘rgs)qoﬁ a?j%‘acraenkt,ucki% TohptiaS ng:
a pIuraIngth artitions 12 havi.ng a sq%areeﬂaate sh%pe each of
whi ch has 5h i1 5O ol &% %a ¥ P ]flh% ent e1°°'a dpﬁ dral i ty of
cylindric ' 21t r ]9¥§; r.f.3

concentri glaqééylbvsﬁlﬁe ta(%qecgidangler %%gse]ﬂ%ﬁoe%qzéa, nd a 'Izlcﬁgﬂﬁﬁf iei?%/d%f
cyl i ndgi cals gy Bs,ed5 4P 48 ROt UG &ki%fhé&%p%f siid acerd ef qof
concentrically with the insertion hole I2a; "a plurality of frustum
cylindricalaif wady ndrdisaltrsd aesixve:d omamnacte taogheigds bai h the

| ower surface and the upper surface of the partition 12 25 so as to
be novabl yplwseriwd oMt waty aorered oy iored i 1y30fhatigy gf ooves
between the plurality of cylindrical ribs 21 to 28; and a spindle

pi pe 16 i nsertadulso glete isisgrd ivini diolard Zarofidamt opan iquter 12,
wherein horizontal connected units 33, which are configured by

al i gni ng teRrighere) spfagerad thivn sase s arid Higk3 g crere piime
and coupling them are provided on a 5 plurality of levels, the
spacef 093 Ba§ it b s fdie e e et ilﬁ?ﬁlaqu%diﬁﬂecq%ﬁﬁciﬁﬁ?% 3B on

pacer 093 e o 1 HSHLE O
the plurality of, Levelsothe sl ndle Pige 48 5,8l Sl LspSe0

at predetermined intervals; and a plurality of second
convex portions 113b having a rectangular plate shape
which are provided on the outer peripheral surface of
15 the square tube rib 112c¢c below the partition main body
112b in the longitudinal direction of the outer
peripheral surface of the square tube rib 1ll2c at
predetermined intervals, the concave portion 114
comprises: a first concave portion 1l4a provided between
20 the plurality of first convex portions 1l13a; and a
gsecond concave portion 1l4b provided between the
plurality of second convex portions 113b, the first
convex portion 113a is placed immediately below the
second concave portion 114b, the second convex portion
25 113b is placed immediately above the first concave
portion 1l4a, and the first and second convex portions

113a, 113b and the first and second concave portions

- 10 -



the insertion hole 12a of each of the partitions 12 constituting the
hori zontal connected units 33 on the 10 plurality of |evels, a convex
portion 12e and a concave portion 12f are provided on each of four
side surfaces of the partition 12, the convex portion 12e of the
partition 12 engages with the concave portion 12f of a partition 12
adj acent to the partition 12, and the 15 concave portion 12f of the
partition 12 engages with the convex portion 12e of a partition 12
adj acent tlel4ehe Ak iarerchexejoorsjarged et npre, Cdcebrekhgoherah

ei ght h aspect of the 20 present inventjon, the, invention based on the
sixth asperiace iRl ddteriars bt el 126 112 drr ohpilaes: a

titi i.n _body havi , | at h , ich_h
nser 1 on HRHRor R 414 Ho-En 6V do e S LT 8" 115 havi ng a
square frape. shape, iyol ryded, o0 agh 25 of L AL UpPeL.sie andog, L over

side of tH& par I on hai y OVer an enter o peri phery of the

partitigon i.n a4 h V. J QP P rali of
first gcorﬁ%(ﬁp%??g%nés’ ﬁlai\:/%g@%% c%%% ar pjfzgt?éed%%%%gymﬁ C%H%re

provi ded qiy.an; O:er1 PLS | DIETEle SSELAEE &ntde SEHRISNTLDETHP @hove
the partition main body in a |ongitudinal direction of the outer

peri pheralpstyftaceh S 0f digagariafec i ubge rédoahd ppedet £4 11 d6flcave
intervals; and a plurality of second convex portions having a

rect angul ggoxtliadre Shepe Whix hofreherovioidi om 1he adiazcepertphehal
surface of the square tube rib below the partition main body in the
| ongi t udi Nl rditriemt ilok2 of the outer 10 peripheral surface of the
square tube rib at predeterm ned intervals, the concave portion
conprt8es: [@%¥4]r st concave portion provided between the plurality of
first convex portions; and a second _concave portion provi ded between

the plurality éCcachiy dohve¥siGmtitoRsSPers (e #1% RTeBfex portion

is placed jmmediately below the s nd. conc ortio t he, second
con\eex port oM ialac%oﬁl?‘?ﬁ%d*%téf‘g' %?C)v"eot ﬁGPi iét g%%’é%v’esporti on,

and the fi1sl, ands secand. sonvex,portions: ands thee[] 18t A, 2280
portions are er y arranged on the

of a storage tank or a permeable storage tank,

15 comprising: a plurality of partitions 12 having a sguare
plate shape, each of which has an insertion hole 1l2a
formed at the center, a plurality of cylindrical ribs 21
to 24 protruded on a lower surface thereof
concentrically with the insertion hole 12a, and a

20 plurality of cylindrical ribs 25 to 28 protruded on an
upper surface thereof concentrically with the insertion
hole 12a; a plurality of frustum cylindrical or
cylindrical spacers 93 connected to one or both the
lower surface and the upper surface of the partition 12

25 S0 as to be movably inserted into any one of a plurality

of ring grooves between the plurality of cylindrical

ribs 21 to 28; and a spindle pipe 16 inserted into the

- 11 -



20 outer peripheral surface of the square tube rib in a reticular
pattern, and the first convex portion of the partition engages with
the first or second concave portion of a partition adjacent to the
partition, and the second convex portion of the partition engages
with 25 the second or first concave portion of the partition adjacent
to the partition. [0016] According to a ninth aspect of the
present invention, as shown in FIG 3, FIG 6 FIG 8, and FIG 14,
there i s prfAHePm RAR dpd tahkeasih Qi 3 stdr JRe¥EHK is filled

with the orage c np03|te 11.5 according.to.any one of the first to
i xth aspia BT G o RS AL o Tt SRR of a

pIuraIity end spacer Jaced Qn. .t.he out st side of a
bl ural ity 1%111&1%%3&@21%@1‘)1% F A AR Sipate 11, and

t he foam ﬁHﬂﬂ n he
connectlng spacers lgﬁﬁﬁg%een t :égﬁont ggﬁggﬁﬁgd'unlts 3
the pluralgity-OfiSf agesie OO 7eifeciglidg 490 A LM RSP légt&élfh

pr esent [ nvent I on,

the horizontal connected units 33 on the plurality of
levelg, the spindle pipe 16 is vertically inserted into
the insertion hole 12a of each of the partitions 12
constituting the horizontal connected units 33 on the

10 plurality of levels, a convex portion 12e and a concave
portion 12f are provided on each of four side surfaces
of the partition 12, the convex portion 1l2e of the
partition 12 engages with the concave portion 12f of a
partition 12 adjacent to the partition 12, and the

15 concave portion 12f of the partition 12 engages with the
convex portion 12e of a partition 12 adjacent to the
partition 12.
[0015]

Furthermore, according to an eighth aspect of the

20 present invention, the invention based on the sixth
aspect is characterized in that the partition comprises:
a partition main body having a square plate shape, which
has an insertion hole formed at the center; and a sguare
tube rib having a square frame shape protruded on each

25 of an upper side and a lower side of the partition main
body over an enter outer periphery of the partition main

body, the convex portion comprises: a plurality of first
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15 as shown in FIG 18 to FIG 20, there is provided a storage tank,
wherein the storage tank is filled with the storage conposite 91
according to the seventh or eighth aspect, and foam plates 57 abut on
the outernost surfaces of a plurality of spacers 93 placed on the 20
outernost side of a plurality of spacers 93 in the filling storage
conposite 91, and the foam plates 57 thereby surround the plurality
of spacers 93 between the horizontal connected units 33 on the

pl ural ity ceivspagest i@ §javisag cornigiipnanlar Miatespeare ofhide
present invention, there is provided a perneabl e storage tank,

wher ei n t R&pauEsiad Qorayeutaik reripheal WiRtate OSthage
conposite according to any one of the first to sjxth and

. ts,
f oam pl at ETHEHHR § Het R AR R S RFECESIF Wt L}?%‘$§F§r?0$ end

l.aced on. the oy ' f |ural | f_end i
The T 11 BB Tt (B oart (e rparpiar et Sl Eung

the end s t he 1,1 : i, Z I
connected SniTE GRHE pirar 1y B et AR el e e
12t h aspe t Vv, Lan, i j f@@gge
st or age tgllklgav%le ergnﬁt e %%@n?%‘f%psg%%%% Z%\%%é ??ﬁ%%@%mﬁ h the
storage CURAS tethaASC At d19 41 theswRYLNdh Ehei St & as@etdhendd foam

pl ates abut on the outernost surfaces of a

surface of the square tube rib below the partition main
body in the longitudinal direction of the outer

10 peripheral surface of the square tube rib at
predetermined intervals, the concave portion comprises:
a first concave portion provided between the plurality
of first convex porticns; and a second concave portion
provided between the plurality of second convex portions,

15 the first convex portion is placed immediately below the
second concave portion, the second convex portion is
placed immediately above the first concave portion, and
the first and second convex portions and the first and
second concave portions are thereby arranged on the

20 outer peripheral surfaée of the square tube rib in a
reticular pattern, and the first convex portion of the
partition engages with the first or second concave
portion of a partition adjacent to the partition, and
the second convex portion of the partition engages with

25 the second or first concave portion of the partition
adjacent to the partition.

[0016]

- 13 -



15 plurality of spacers placed on the outernost side of a plurality
of spacers in the filling storage conposite, and the foam pl ates
thereby surround the plurality of spacers between the horizontal
connected units on the plurality of stages. 20 EFFECT OF THE

| NVENTI ON [ 0020] In the storage conposite according to the first
aspect of the present invention, assumng that Sis a 25 length of
one side of a partition, the dianeter T of the cylindrical rib of the
partition at tREGSEITDrFerenth fspeato ahdlaRyEsfitdmet er porti on
of the end spacer is set to fall within the range of 0.405 toc_?.QSS,

the hori zofP @ CSHThe AR FRAMND LR of mifi ¢h 1% i ftr PhyFT

l'igni ti t he, pl it f titi j t h wthi
the sans Hii SORES 1 FroadEd et Bk BRerSin (57 I vel s,
th d : { NO: i nt th
or 1 sont a S S o f PLRfeq AP BPAGR e e g SOSELLPHCEN 11
parti al preEssvEidd ddheamerdnsals AiHect i i b extermal s Sk €, thad

acts on the storage conposite is received by 10 the end spacers and

t he connectddig SRacaE SsMUuhet &h Patd | Ale HFRSSEIrSut fadde dord zontal
direction in the external force that acts on the storage conposite is

mai nly reqgsiveed Iy tde drod | Fodeats ansElci@est ush tishe Asuteermesatt tsidwen
t he storage conposite formed by assenbling 15 the nenbers having

rel ativel yoSianplaishapes chreras sspacaests enyytin ofha Tl htny e yotagge
structure. Further, as conpared with a conventional perneabl e storage
facility 9Pt thbart therramaslate| Bl | theyekompitreued shape
since a flat plate and a cylindrical portion 20 constituting the

t abul &° nerserenft SRIYGT atd PIOrThRl RNl MINTRACHES stegeetrer

manuf act uring .nolds that are , ,
théyhorlzonta connected units 33 on the plurality of

stages.
[0017]
According to a 10th aspect of the present invention,

15 as shown in FIG. 18 to FIG. 20, there is provided a
storage tank, wherein the storage tank 1s filled with
the storage composite 91 according to the seventh or
eighth aspect, and foam plates 57 abut on the outermost
surfaces of a plurality of spacers 93 placed on the

20 outermost side of a plurality of spacers 93 in the
filling storage composite 91, and the foam plates 57
thereby surround the plurality of spacers 93 between the
horizontal connected units 33 on the plurality of stages.
[0018]

25 According to an 1llth aspect of the present
invention, there is provided a permeable storage tank,

wherein the permeable storage tank is filled with the
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used for nolding the tabul ar nenber increases, in the present
invention, since the partitions, the end spacers, and the connecting
spacers having the relatively sinple 25 shapes are used, and hence

t he nunber of steps for manufacturing the nolds which are used for
nol di ng these nenbers can be reduced. Furthernore, as conpared with

t he conventional perneable storage facility in which a
cross-sectional area of the cylindrical portion is relatively smaller
than a sustagedsr semposd e &cqsingiandfta way amg af fdberi%id Hence
the flat plate defornms 5 or_strains to |ower operating efficiency
when an oo A SROGHSs #Pbriqadh RIFHSS & iFbrihf FHITHURT ng

material is not used in the flat plate at the ti of assemhl ing the
per meabl e SHEREGE Pdcid iHly}l,r%lH't%é)fgre&‘grﬁpa}%tﬁ CeRi Mt e Each

partition i s stably 10 supported by .each pace [ he

oper at or S“Oe%\éﬁlr?c?ri orft aﬁel%rognlnl%eodfe %ﬂ?‘f %ac{%%’ﬁh rreé%

assenbli ng.t Qg% oq&g? w4 h i fi4.0 SALPE
irrprovéed, %e{"r}gﬁﬁlg%g t eg%conn c‘%&ﬁntgé's%larggrq{ av%n?t ie&sér?af%r di}?meter

than the |lapges g leddRHRUd APt @atleafiddespipers and

| ower end spacers enabl es réeduci ng the nunber of starting materials

for manuf aduyddiy dHie repacRittal Mthledted henitOragec K@ PDSid Bity
according to the second 20 aspect of the present invention, since

each inserdf e is formed in the center of each of the plurality
of partitions and the spindle pipe is vertically inserted into the

i nsertion ldl®lof each partition constituting each of the horizontal
connected units on the plurality 25 of levels, the spindle pipes, the
partiilpons, tRecerdisgader & baehtaepreohneét Fhg PFECENS ridv@E& A,

partial pressure in the vertical direction in external force
there is provided a pexrmeable storage tank, wherein the

permeable storage tank is filled with the storage
composite according to the seventh or eighth aspect, and
foam plates abut on the outermost surfaces of a

15 plurality of spacers placed on the outermost side of a
plurality of spacers in the £illing storage composite,
and the foam plates thereby surround the plurality of
spacers between the horizontal comnected units on the
plurality of stages.

20
EFFECT OF THE INVENTION
[0020]

In the storage composite according to the first

aspect of the present invention, assuming that S is a

25 length of one side of a partition, the diameter T of the
cylindrical rib of the partition at the position where

it fits to the large-diameter portion of the end spacer
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acting on the storage conposite, and the horizontal connected units
on the upper and |lower |evels coupled and integrated through the

spi ndl e pipes receive a partial pressure in the horizontal direction
in the 5 external force acting on the storage conposite. As a result,
even if the storage conposite fornmed by assenbling the nenbers having
the relatively sinple shapes is assenbled so as to be larger than the
storage conposite according to the first aspect, especially 10

assenbl ed 50 2RL t&° b2 hl ghkkhikahe Frgmtobf0t4heS storageSeonpasite
according to the fiist aggect strength as the structure can be

assured. [HOPHACRTAL HEORRTTERE Wohipdstaeh sk ol oy 19 ¢hRiiFTed 15
t of t i ti ' th lurality_of_ bottpm pl ates
o formed bR PEFRG Frccouie St eesp%t?r%%i%%ﬁapm;amé’
titi i taut ri t it .
over most T a0el-ard Fhe Bl ar ot 119 oy seeonnet il M B ded i ng
the flat 26, upperpsuwrdaces of i@@em,ur@&été/n@fsgéééfé'% th
constituting thei%orlzontal connected unit on t’he upper nost ?evel,

there is neorayddtlid CabaddRs R ik dipofed Nectwiek ©hi frRcesz@hcd he
bottom plates or no cylindrical rib protruding on the upper surfaces
of the 25 daomearsd wnitcasef ahewEpprali theoSt Devges CopDshdecai 4 h an
i nper neabl e sheet or a perneabl e sheet, and the inperneable sheet or
t he perneadetsheatressube imprgventead foain dioregt damaige debye eoges of

these ribs. Further, when the bottomplates and the top panels are
force that acts on the storage composite is received by

10 the end spacers and the connecting spacers whilst a
partial pressure in the horizontal direction in the
external force that acts on the storage composite is
mainly received by the horizontal connected units. As a
result, even the storage composite formed by assembling

15 the members having relatively simple shapes can assure
strength of a relatively large structure. Further, as
compared with a conventional permeable storage facility
in which a tabular member has a relatively complicated
shape since a flat plate and a cylindrical portion

20 constituting the tabular member are integrally formed
and the number of steps for manufacturing molds that are
used for meolding the tabular member increases, in the
present invention, since the partitions, the end spacers,
and the connecting spacers having the relatively simple

25 shapes are used, and hence the number of steps for
manufacturing the molds which are used for molding these

members can be reduced. Furthermore, as compared with
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nol ded into the sane shape, the nunber of steps for manufacturing
nol ds can be reduced, and the nunber of 5 conponents can be
decreased, thus facilitating conponent managenent. [0023] In the
storage conposite according to the fourth aspect of the present

i nvention, since each interval 10 between the horizontal connected
units on the plurality of levels in the vertical direction is
configured to be |arger on the upper side than the | ower side,
strengt h drhe monypdricnale remmerblovwtemdanteet F iy ukal vhaghed can
be excluded. 15[ 0024] In the storage, conposite according to the
fifth aspeBiost (e pakmrehveht fiom, Y hendorck RRFELOR &Rd t he

concave portion are provided qgn each of _the four spde rfaces_of th
par i ti on, FEHRF DEHRe ST 1T or 17 20 THECPAT (T T OO Eroag 8 iR the

! e on . h ges °
concave hart i ek Hiiee o Rl ASEE v ke BBIRES 5reRhE o
°o PO ( t . ga t o

b acont | (O CEAHAR o Tobdh SoPBElLIhE e e LUEL BRI ced i n
the verti cgle ¢ SLthAthed Wsodribervihdraly KOPNESHEDD f@fn@@f&iﬁa%ons

adj acent to each other. As a result, the horizontal connected units
whi ch are ppooupied v thotagde@therciy sligndigeé hee ptusatiny of

partitions on the sane horizontal plane can be structurally further
strengt hengskeml imershaspeamabbel storage facility, in the

present invention, since each partition is stably

10 supported by each end spacer even if the operator mounts
each horizontal connected unit at the time of assembling
the storage composite, the operating efficiency can be
improved, and using the connecting spacer having the
smaller diameter than the large-diameter tube portion of

15 each of the upper and lower end spacers enables reducing
the number of starting materials for manufacturing the
spacers.
[0021]

In the storage composite according to the second

20 aspect of the present invention, since each insertion
hole is formed in the center of each of the plurality of
partitions and the spindle pipe is vertically inserted
into the insertion hole of each partition constituting
each of the horizontal connected units on the plurality

25 of levels, the spindle pipes, the partitions, the end
spacers, and the connecting spacers receive a partial

pressure in the vertical direction in external force
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wi th the conventional perneable storage facility in 5 which the flat
pl ate of the tabular nenber falls to be defornmed or damaged when an
operator nounts the flat plate of the tabular nmenber before setting
the horizontally extending reinforcing material and tries to work at
the tine of assenbling the perneable storage 10 facility, in the
present invention, each partition is stably supported by each end
spacer and the partitions adjacent to each other are engaged through
t he conve)@Pe¥d o dHtP tHOXRIR {ARRTItOn averithe herbiertabr nounts
the horizontal connected units at the tinme of 15 assenbling the
storage cHAffRETEd Y Hefie Hie 1R 3 ¥hsl A ackhtetd t her
can be prevqﬁte froq%Q§i diﬁf“gged in(%fe vertical direction.

Mor eover, Hihce ditettT ﬁqgfoolfg hele ?%Jr]? T LU FHot hae to be
consi dere ' ' ctd 0 it ons, and
hence ass%n%ﬁ%?%%%ﬁ? fl%ygéﬂ{%qeé sezoérg%{e)fc%ir%egcsﬁ%rp?@ n%ljtlé)spoi | ed.
[0025] 5 exd ditdie ALQAEAGRCOIPASE ten LSRN i diSs 84 Xt QT4 €i ghth

aspect of the present invention, since the first 25 and second convex

portions amgkine, fdvet B 0k15e Caish-L0 MBI tid ONSrndd® 18 I anged on
the outer peripheral surface of the square tube rib in a reticular

pattern byasgdmsl g tdte: fndie Lonvexipprihon-¢ Taedrelel yimelow t he
second concave portion and placing the second convex portion
i medi at elghaboveld s demisktedt iz ave poribe cprgaenchdn ddoh paotade on
is turned over or any one of the
composite according to the first aspect, especially
10 assembled so asgs to be higher than a height of the
storage composite according to the first aspect,
strength as the structure can be assured.
[0022]
In the storage composite according to the third
15 aspect of the present invention, since the plurality of
bottom plates are formed by forming flat lowexr surfaces
of the plurality of partitions constituting the
horizontal connected unit on the lowermost level and the
plurality of top panels are formed by forming the flat
20 upper surfaces of the plurality of partitions
constituting the horizontal connected unit on the
uppermost level, there is no cylindrical rib protruding
on the lower surfaces of the bottom plates or no
cylindrical rib protruding on the upper surfaces of the
25 top panel in case of wrapping the storage composite with

an impermeable sheet or a permeable sheet, and the

impermeable sheet or the permeable sheet can be
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5 four outer peripheral surface of each partition is appressed
against a partition adjacent to this partition, the first convex
portion of the partition engages with the first or second concave
portion of a partition adjacent to this partition, and the second
convex 10 portion of the partition engages with the second or first
concave portion of a partition adjacent to this partition. As a
result, each partition can be relatively easily laid out. Since it is
possi bl e toreassrest| frew dal nhaldwmrdedivnl ediesp| @k cpvere ofilppe 15

adj acent partition in addition to the vertical displacenment of the
adj acent Famthgon Whee tHhe (kG R Rii s ARA ddiacet® RIeh® AR her
can be further firmy coupled. Further, since the end surfaces of the
first and "G %ﬁ%é%@%o?ﬁ@%rfshﬂﬁ%{ reRfF TR Y HRE ot RS 26T

i ph I of th ' t al ted unit | ed
BT o g (TR P07 AT038 QYO AT (10 e BHOHE S GhE NS ZORLATE e ar e
flat f ' ' - -
2 oantpl AP FRE RALbS AR (B AR R T T 3

hori zont al aﬁ%{:}%ﬁé | unit or a nenber (e.g., the inpernmeable sheet or
t he per rreatttb e sheet) facing the outer peripheral surface of each

hori zont al [gpinected unit is not damaged. [0026] In the storage
conposite according to the seventh aspect of the present invention,
the horizontal h etiNesicatddidompasitah daremeiintd gl ethdyfaligni ng
and coupling the plurality of partitions on the sane horizontal
pl ate, areagueaaw ded tdre tiwegEnir alntgntoion evelsce tédmcls paceesval e
i nt erposed between the horizontal connected units on the plurality of
| evel 80 between the horizontal connected units on the plurality

of levels in the vertical direction is configured to be

larger on the upper side than the lower side, strength

on the upper side can be lowered, and structural wastes

can be excluded.

15 [0024]

In the storage composite according to the f£ifth
agspect of the present invention, the convex portion and
the concave portion are provided on each of the four
side surfaces of the partition, the convex portion of

20 the partition engages with the concave portion of the
partition adjacent to this partition, and the concave
portion of the partition engages with the convex portion
of the partition adjacent to this partition, whereby the
partitions adjacent to each other can be prevented from

25 being displaced in the wvertical direction, thus further

firmly connecting the partitions adjacent to each other.

As a result, the horizontal connected units which are
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10 and the spindle pipe is inserted into the insertion hole in each
partition constituting each of the horizontal connected units on the
plurality of levels along the vertical direction, whereby the spindle
pi pes and the spacers receive a partial pressure along the vertical
15 direction in external force acting on the storage conposite whil st
the horizontal connected units on the upper and | ower |evels coupled
and integrated through the spindle pipes receive a partial pressure
in the horgoumked with@adn ehendow @ rFiaing ore Tagen ehe 20
storage conposjte. As a result, even the storage conpasite formed by

assenbl i nPF e e it 3 Pl 73R R3PS 985 P hape can

t t f t. | | t t ._Furth
Compar ed Vi THTHE 0Nty DG B RRBT St or 98 TEL 1149 S8 S ch
h flat yl i ' [ td ' t t abul
menbor ar 1ot aarh 9 e RERe IS | e L N Ty
i gat t .St faCtLl i
ol s Foqul T o0 Tar” il e Taniar are ThE oo ClPy Sy ne

present | nySMdida S NGetnd 83 PAdn tdPNSodtk dihanSpacersndagiag t he
relatively sinple shapes are used, 5 the nunber of steps for

manuf act urg ek 41od 1 Sc s etk ol arohethilngr tihese-dreddet Sng athde reduced.
Additionally, the plurality of cylindrical ribs are protruded on the
| ower sur flameiz@ita ey paritendions ooncbrteinglhytewidl tded i trsbed i on
hol es, the plurality of cylindrical ribs are 10 protruded on the
upper surfweds of thee tpare ief arssodnciand rilsalpgrngaihle etoraEeti on
hol es, and the spacers are connected to one or both of the upper
surf ad® antRdhelhower sihd e TN eabW P19 FREd RAT E bt nb¥abl y

I nserted isnéa?bf;ys@g]peofgeé hl:?y pe'a%l‘?l e'ﬁé' scgaéé:f_ngar% O&’cgspartitions
adjacent to each other are engaged through the convex
portion and the concave portion even if an operator
mounts the horizontal connected units at the time of

15 assembling the storage composite, and hence the
partitions adjacent to each other can be prevented from
being displaced in the wvertical direction. Moreover,
gince directivity of these partitions does not have to
be considered at the time of coupling the respective

20 partitions, and hence assembling operability of the
gstorage composite is not spoiled.

[0025]
In the storage composite according to the sixth or
eighth aspect of the present invention, since the first

25 and second convex portions and the first and second
concave portions are arranged on the outer peripheral

surface of the square tube rib in a reticular pattern by
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15 between the plurality of cylindrical ribs, waste pipes having
different dianmeters can be used as the spacers as long as they are
spacers that can be selectively novably inserted into any one of the
plurality of ring grooves. As a result, the waste pipes having
difficulty in 20 disposal can be effectively used. Moreover, since

t he convex portion and the concave portion are provided on the four
side surfaces of each partition in such a manner that the convex
portion ofplaminmrihe i ohrehgeereenRer tien contedtapoly ibaled the
partition adjacent to 25 this partition and the concave portion of
the parti t3RFPREhFRREEE tBPEHOR RO P FRFIFDNC T TRECPAr ¢PRYDhR

adj acent to each partitjon, th artitions adjacent to each other
can be pr RGP EMBE T Yi g ok 6ths rf LHe" VaPRTeY? RRFRERon, and

h iti i h h be f h fi | ed.
ne a resul 1O 1O e S BT oAt S Sttt b sk i er
AV ; ed cac o
o ane- can Hk i, B Se oy BAG Lo TS S R AR 108 207, 9
conpar ed mﬁ&é&%&%&ﬁéen@ pREE MeaBhegtatage faciddity &ia{kﬁ’%ﬁh

each fl at ate of the tabular nenber fallsS to be deforned or damaged

when 10 anpefptdd Brds paecidatopl ghe ®irtheibabehgageempeth
before setting the reinforcing material extending in the horizontal

direction gl tit€s 0 y@tdnd@tcdieate npoot iassefbs i pgrt heiper meabl e
storage facility, in the present invention, since the partitions
adj acent tadipacent]l :ottiers qrapeiget vt h aad htloe heecohdugbntvee convex
portion and the concave portion even if the operator nounts the
hori zaft alpeonyreted ke teantlitien tengassds astehbthagserendtorage
conposite, the vertical disp|lacenent of the partitions adjacent to
each ot herfiest ROREATARLT PP E HerPa s heeCli #ALRTSRE yEOf Cihe
respective gariiiions does not have to be consjidered at the tine of

coupl i ng t 1 b AP opeFabT 1 i $3FRIPIREL 51 OR agR™ cBfposi te is not
spoiled. [0027]; AR NES e PLOAIAYS [ anKi 265018 19 8L 08187 pEN
assuredly avoid the horizontal displacement of the
15 adjacent partition in addition to the vertical
displacement of the adjacent partition, the partitions
which are adjacent to each other can be further firmly
coupled. Further, since the end surfaces of the first
and second convex portions protruding on the outer
20 peripheral surfaces of the horizontal connected units
coupled by aligning the plurality of partitions on the
same horizontal plane are flat surfaces each having a
relatively large surface, a member (e.g., a foam plate)
inserted along the outer peripheral surface of each
25 horizontal ceonnected unit or a member (e.g., the
impermeable sheet or the permeable sheet) facing the

outer peripheral surface of each horizontal connected
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aspect of the present invention or the perneabl e storage tank
according to the 11th aspect of the present invention is filled with
the storage conposite and the foam pl ates abut on the outernbpst
surfaces of the plurality of end spacers placed on the outernost side
in the plurality of end spacers of the storage conposite 5 filling
such a tank so that the foam plates can surround the end spacers and
the connecting spacers between the horizontal connected units on the
plural ity Wit evee|not j¢peadd of wrappi ng the storage conposite
together with the foamplates with the inperneable sheet, even if a
10 partiaI[QR sure in the horizontal direction in an external

pressure acting_on.the storage conpasite acts. .on the inperneahle

sheet in a preggh%&mtﬁﬁ?gg icroé?ﬁr%?‘:’ © AFEFHHEHES B até'g Nojid f oam
pl ates eac in r i.ve thi ssure. As a
result, t h‘%ﬂl]%/lli rr%fe?crrlléegt}%ge S rg‘gt{r%geﬁﬁ%leor%’r e@%‘%ﬁ%%ﬁ%ﬁi ng damaged.

[0028] 5 conpldibGed NEnSLOS %éﬁ%ﬁ%ﬁé@é& E;Eeaﬂzpéz*ﬂixg?sp&ﬁ?& of

the present 1 nvention or the per ge tank actording to the
12th aspecio@flide tHLseNird tdOpd s 201 did | & whd hadhe storage
conposite and the foam plates abut on the outernost surfaces of the
plurality rdrefshisfaqsrst$) anad mrotideduertnstpBugel ity tdhe
plurality of end spacers of the storage conposite filling such a tank
so that tHevalam plled espa@ars aTe® Uitk d e spd dex tswdah weten 25 t he

hori zontal connected units on the plurality of levels, in case of

wr appi ng therisaontae compested woges en Wie olueaXoym ¢f ateseld t h t he

i nper neabl e sheet, . S _ . _
10 and the spindle pipe is inserted into the insertion hole

in each partition constituting each of the horizontal
connected units on the plurality of levels along the
vertical direction, whereby the spindle pipes and the
gspacers receilve a partial pressure along the vertical

15 direction in external force acting on the storage
composite whilst the horizontal connected units on the
upper and lower levels coupled and integrated through
the spindle pipes receive a partial pressure in the
horizontal direction in the external force acting on the

20 storage composite. As a result, even the storage
composite formed by assembling the members each having a
relatively simple shape can assure strength of a
relatively large structure. Furthermore, as compared
with the conventional permeable storage facility in

25  which each flat plate and each cylindrical portion
constituting the tabular member are integrally formed,

the tabular member has a relatively complicated shape,
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even if a partial pressure in the horizontal direction in an external
pressure acting on the storage conposite acts on the inperneable
sheet in a pressure-welding direction, the flat surfaces of the foam
pl ates each 5 having a |large area receive this external pressure. As
a result, the inperneable sheet can be prevented from bei ng damaged.
BRI EF DESCRI PTI ON OF DRAW NGS 10[ 0029] FIG 1is a
cross-sectional viewtaken along a line AAAin FIG 2 showng a state
that a st arajedmrk @oe anuhbey tef s fepstiembehuint twf indenprdsent
invention is filled with storage conposites; 15FIG 2 is a

cross- sectiesnsirad dien akeidigidrigha tdnela- RSTHOST G naredRRe ngl’a state
that the storage conposites are aljigned in a horizontal direction in
the storagdéq gifesent inventiqnGsiige e Gl etPes 33 ek onal
view of a 20 portion Cin FIG 2; FIG._ 4 | an view of a

first conrRAGSTF MENBEI e TohiHeltely esiimts v%hac%‘?ge?‘r%oﬁ‘?%ns of

f h d h h h
hort 208! btns? Tttt G G AN 8, PRSI g dd Bo | oy
of a Secoglfﬂg@of}@eféﬂe@e RS- hal, C@@%C&écé&.spe&&ay@l&mfy, the

portions
plurality of cylindrical ribs are protruded on the lower

surfaces of the partitions concentrically with the
insertion holes, the plurality of cylindrical ribs are

10 protruded on the upper surfaces of the partitions
concentrically with the insertion holes, and the spacers
are comnected to one or both of the upper surface and
the lower surface of each partition so as to be movably
inserted into any one of the plurality of ring grooves

15 between the plurality of cylindrical ribs, waste pipes
having different diameters can be used as the spacers as
long as they are spacers that can be selectively movably
inserted into any one of the plurality of ring grooves.
As a result, the waste pipes having difficulty in

20 disposal can be effectively used. Moreover, since the
convex portion and the concave portion are provided on
the four side surfaces of each partition in such a
manner that the convex portion of the partition engages
with the concave portion of the partition adjacent to

25 this partition and the concave portion of the partition
engages with the convex portion of the partition

adjacent to each partition, the partitions adjacent to
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partitions which are placed on the outernost sides and adjacent to
each other on the same horizontal plane of the storage conposite;
FIG 6 is an enlarged cross-sectional view of a portion Din FIG 1;
5FIG 7 is a longitudinal cross-sectional view showing a state that
bottom pl ates adj acent to each other are connected to each ot her
through the first or second connecting nenber; FIG 8 is
an enl arged cross-sectional view of a 10 portion Ein FIG 1;
FIG 9 is erdlorgiihendicrl ke qeeewtiednaron il rhol splaced ate thet
top panel s adjacent_to each other are connected to_each other through
the first B isktphE PRt nGierts PasR G ong 3d] acgan9i /Fhf
the partitian, FIG 11 is_a longitudjnal cross-sectjonal view
showi ng a L% THAPE PR tH oMl adfaRftc t o 23ch BRIt ardhe
connected .to eZa%gtoltsheé thI‘Oeu h. the fiorst % second onn§_(1:ti :}%,
menber; 20H%G §5 FWEEEL I Ghar oW 1 5keh SFORPEFT RY F-F
and a rOSéI'Sgngﬂ "ale Vb AW &% GREL %{’Eﬁe': 10;
FI G 1% i's a rosi-se%téona ﬂ\jﬁgw %}%fn a ongsa i ne %nd a
Cross- sectional oy £ L Bked &Pk &d-urally further reinforced.

Additionally, as compared with the conventiocnal

permeable storage facility in which each flat plate of

the tabular member falls to be deformed or damaged when

10 an operator mounts the flat plate of the tabular membexr
before setting the reinforcing material extending in the
horizontal direction and tries to work at the time of
assembling the permeable storage facility, in the
present invention, since the partitions adjacent to each

15 other engage with each other though the convex portion
and the concave portion even 1f the operator mounts the
horizontal connected units at the time of asgsembling the
storage composite, the vertical displacement of the
partitions adjacent to each other can be avoided.

20 Further, since directivity of the respective partitions
doeg not have to be considered at the time of coupling
them, assembling operability of the storage composite is
not spoiled.

[0027]
25 Since the storage tank according to the ninth

aspect of the present invention or the permeable storage

tank according to the 1llth aspect of the present
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251-1 in FIG 10; FIG 14 is a side elevation of a primary part
in the storage tank showing a state that foam plates abut on outer
side surfaces of each end spacer placed on the outernost side of the
st orage conposite; FIG 15 is a cross-sectional view
associated wwth FIG 1, showing a state that storage tank according
to a 5 second enbodi nent of the present invention is filled with
storage conposites; FIG 16 is a cross-sectional view taken along a
line J-J iimvEnGion7 issHdwileg aistattdie HforRds SIORMROSHk 3T H M ng to
a third enbodi ment of the present invention 10 js fillﬁd wi th storage

conposi t efoam plates @buy qns The PSS SHET A% Y0k al ong a
AR LA T ORI WL e S
an enl arged Cr938:38%Y Ulend SPUesdt RY WD deddbdd Gordbsite
5 filling such a tank so that the foam plates can surround
the end spacers and the connecting spacers between the
horizontal connected units on the plurality of levels,
in case of wrapping the storage composite together with
the foam plates with the impermeable sheet, even if a
10 partial pressure in the horizontal direction in an
external pressure acting on the storage composite acts
on the impermeable sheet in a pressure-welding directiomn,
the flat surfaces of the foam plates each having a large
area receive this external pressure. As a result, the
15 impermeable sheet can be prevented from being damaged.
[0028]

Since the storage tank according to the 10th aspect
of the present invention or the permeable storage tank
according to the 12th aspect of the present invention is

20 filled with the storage composite and the foam plates
abut on the outermost surfaces of the plurality of end
spacers placed on the outermost side in the plurality of
end spacers of the storage composite filling such a tank
so that the foam plates can surround the spacers between

25 the horizontal connected units on the plurality of
levels, in case of wrapping the storage composite

together with the foam plates with the impermeable sheet,
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FIG 19 is an enlarged cross-sectional view of a portion Min FIG

16; FIG 20 is a side elevation of a primary part in 20 the storage
tank, showing a state that a foam plate abuts on an outer side
surface of a spacer placed on the outernost side of the storage
conposite; FIG 21 is a cross-sectional view associated with
FIG 1, showing a state that a storage tank according to 25 a fourth
enbodi rent_of the present inventionis filled with storage . .
conposi t esSVER G L 22 PRTBRR EnPEPYER R BastRecherhapntabvddreatipnrti on
NinFIG 21 i s an en]l arged cross-sectional view of a

; 23 .
por 1 on p 11 Bt rresdutt Spftd G FEeaSE‘é%%%C‘F‘PW@O%TE@v
' Ry ite f '
pper 51 aete ket o R bR e SRE et e T doge oLl

Modes for gArLyLNGn OUtnL Ne) Bf €SePE, LOYEET PR WL Ly 107 DOXL bg, dscri bed

with reference to the lgiravm ngs.
5 having a large area receive this external pressure. As

a result, the impermeable sheet can be prevented from

being damaged.

BRIEF DESCRIPTION QF DRAWINGS

10 [0029]

FIG. 1 is a cross-sectional view taken along a line
A-A in FIG. 2 showing a state that a storage tank
according to a first embodiment of the present invention
is filled with storage composites;

15 FIG. 2 is a cross-sectional view taken along a line
B-B in FIG. 1 showing a state that the storage
composites are aligned in a horizontal direction in the
storage tank;

FIG. 3 is an enlarged cross-sectional view of a

20 portion C in FIG. 2;

FIG. 4 is a plan view of a first connecting member
that connects respective corner portions of four
partitions which are adjacent to each other on the same
horizontal plane of the storage composite;

25 FIG. 5 is a plane view of a second connecting
member that connects respective corner portions of two

partitions which are placed on the outermost sides and
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[ 0031] <First Enbodi nent> As shown in FIG 1 and FIG 2, a storage
tank which stores rainwater and the like is filled wth storage 15
conposites 11. The storage conposite 11 includes: a plurality of
partitions 12 each having at |east one cylindrical rib 24 protruding
on a |lower surface thereof and at |east one cylindrical rib 28
protrudi ng on an upper surface thereof; a plurality of funnel-shaped
end 20 spacers 13 each having a | arge-di aneter tube portion 13a that
is fitted aiihaorindst ethalo Qe ydn e czane | forizontahe lanerof
surface and the cylindrical rib 28 on the upper surface of the
partition tipe FPERENHAIRABERer tube portion 13b having a small er
dianeter than this 25 |arge-di,aneter tube portion 13a;. and

plurality of cyiithdfi & agbr‘ﬁﬁ’él@ﬁ TRF S d’fl%i%fﬁ %has both

ends fitted to the snall-dianeter tube portions 13b and 13b of a
pair of eﬁﬂx§ﬁ5¥%§%]félgﬁg’?gFfacing each other and extends in a

verticgl direc%ﬁ%ﬂ'7[9%§%llongitudinal cross-sectional view

showing a state that bottom plates adjacent to each
other are connected to each other through the first or
second connecting member;

FIG. 8 is an enlarged cross-sectional view of a

10 portion E in FIG. 1;

FIG. 9 is a longitudinal cross-sectiocnal view
showing a state that top panels adjacent to each other
are connected to each other through the first or second
connecting member;

15 FIG. 10 is a plan view of the partition;

FIG. 11 is a longitudinal cross-sectional view
showing a state that the partitions adjacent to each
other are connected to each other through the first or
second connecting member;

20 FIG. 12 is a cross-sectional view taken along a
line F-F and a cross-sectional view taken along a line
G-G in FIG. 10;

FIG. 13 is a cross-sectional view taken along a

line H-H and a cross-sectlonal view taken along a line
25 I-I in FIG. 10;
FIG. 14 ig a side elevation of a primary part in

the storage tank showing a state that foam plates abut
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As shown in FIG 3, FIG 6, FIG 8, and FIG 10 to 5 FIG 13, the
partition 12 has a square-plate-like partition main body 12b havi ng
an insertion hole 12a forned at the center, a square-frane-1like
square tube rib 12c protrudi ng dowmmward over the entire outer

peri phery of this partition main body 12b, four first to 10 fourth
cylindrical ribs 21 to 24 protruding on a | ower surface of the
partition main body 12b in the sanme direction (dowward) as the

prot rudi ng®i FEet¥ o Iwelagpmret tedd rend 1RGNS PN YERR t h
the insertion hole 12a, and four fifth to eighth cylindrical ribs 25

15 to 28 OtFHRHy DT HE Ughers RFIR CHPIHEEDar titi on main body
12b i th i irecti . of .th trudi. di Cti f
Lhe Souare COP®IGC 1 G0 R AP il MR At at e g ©
Th titd i ) i , fi 1
The partt U, Bl nuaitd 2 ANASWAE L0 B d0e 00 10, 20T 1
plasti g such-asq aamlyali bf esid ré:PéJéeYzPE O &Ne; o0l et hy] gqe, or

the like) or a vinyl chloride resi Further, at least one

cylindricabit bstsaldgd hdigpsh £d1e; Ibmer surface of the partition 12
25 corresponds to the fourth cylindrical rib 24, and at |east one

cylindrical rilrigy.otraudisng arddie dqpelorsl faesr afalidie qlastd td on 12
corresponds to the eighth <cylindrical rib 28.
line J-J in FIG. 17, showing a state that a storage tank
according to a third embodiment of the present invention
10 is filled with storage composites;

FIG. 17 is a cross-sectional view taken along a
line K-K in FIG. 16, showing a state that the storage
composites are aligned in the horizontal direction in
the storage tank;

15 FIG. 18 is an enlarged cross-sectional view of a
portion L in FIG. 16;

FIG. 19 is an enlarged cross-sectional view of a
portion M in FIG. 16;

FIG. 20 is a side elevation of a primary part in

20 the storage tank, showing a state that a foam plate
abuts on an outer side gurface of a spacer placed on the
outermost side of the storage composite;

FIG. 21 is a cross-sectional view associated with
FIG. 1, showing a state that a storage tank according to

25 a fourth embodiment of the present invention is filled
with storage composites;

FIG. 22 is an enlarged cross-sectional view of a
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[00331 The square tube rib 12c of the partition 12 is formed with a
hei ght hi gher than those of the first to 5eighth cylindrical ribs 21
to 28(FIG 6, FIGS8, and FIG 10 to FIG 13) .Further, of the first to
eighth cylindrical ribs cylindrical ribs 21 21 to 28, and 25 each of
the first and fifth

portion N in FIG. 21;

PIG. 23 is an enlarged cross-sectional view of a
portion P in FIG. 21; and

FIG. 24 is a perspective view showing a partition

5 of the storage composite from an obliquely upper side.

MODE (S8) FOR CARRYING OUT THE INVENTION
[0030]
Modes for carrying out the present invention will
10 now be described with reference to the drawings.
[0031]
<First Embodiment:
As shown in FIG. 1 and FIG. 2, a storage tank which
stores rainwater and the like is filled with storage
15 composites 11. The storage composite 11 includes: a
plurality of partitions 12 each having at least one
cylindrical rib 24 protruding on a lower surface thereof
and at least one cylindrical rib 28 protruding on an
upper surface thereof; a plurality of funnel-shaped end
20 spacers 13 each having a large-diameter tube portion 13a
that is fitted and connected to the cylindrical rib 24
on the lower surface and the cylindrical rib 28 on the
upper surface of the partition 12 and a small-diameter
tube portion 13b having a smaller diameter than this
25 large-diameter tube portion 13a; and a plurality of
cylindrical connecting spacers 14 each of which has both

ends fitted to the small-diameter tube portions 13b and
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is acylindrical rib with a mninmmdianmeter that is protruded on
the entire 10 peripheral edge of the insertion hole 12a. The second
to fourth cylindrical ribs 22 to 24 are fornmed in such a manner that
their dianmeters gradually increase fromthe second cylindrical rib 22
toward the fourth cylindrical rib 24, and the sixth to eighth
cylindrical ribs 26 to 15 28 are forned in such a manner that their

di aneters gradually increase fromthe sixth cylindrical rib 26 toward
the ei ght hh8y19hdt iRBT roh o5l $RReHes , 13 rnd | kxtfaginndeacal okher 21
and the fifth cylindrical rib 25 have the sane di aneter, the second
cyIindH(xﬂHQiﬁggﬁp Hh? tHRF SR h SFHdHFRal rib 26 have the sane
di aneter, gﬂﬁﬁihird cylindrical rib 23 and the seventh cylindrical
rib 27 hav é sanme dianeter, and the fourth cylindrical rib 24 and

the eighth cyl iPP;dr' n rﬂlpfl%_ha_,,ve Etﬂe %arrPqui a?ﬁ g‘? wee, 160'53’%11’ ng

that a length 0 one ‘sl de of t'he parti‘tion 1 a diameter T

of a partigfs of1 pacthofpdhes £ au th and el gl cylpndrd cpl i bs 24 and

28 fitted to the large-diameter tube portio 13a of the end spacer

13 15 set gigrd aldoitidin B8, 10019l irfy 405 £:0: 0 0n Ofiols el e abl y
0.755 to 0.905. The dianeter T is restricted to the range of 0.405 to

0. 955 becafrsmeshcdt peid idémied? £ agpoirder smd! yilseipppidesd byod each
end spacer 13 when an operator nmounts a |later-

rib 12¢ protruding downward over the entire outer
periphery of this partition main body 12b, four first to

10 fourth cylindrical ribs 21 to 24 protruding on a lower
surface of the partition main body 12b in the same
direction {(downward) as the protruding direction of the
square tube rib 12¢ concentrically with the insertion
hole 12a, and four fifth to eighth cylindrical ribs 25

15 to 28 protruding on the upper surface of the partition
main body 12b in the opposite direction (upward) of the
protruding direction of the square tub rib 12c¢
concentrically with the insertion hole 12a. The
partition main body 12, the square tube rib 12c, and the

20 first to eighth cylindrical ribs 21 to 28 are integrally
molded by using plastic such as a polyolefin resin
(polypropylene, polyethylene, or the like} or a vinyl
chloride resin. Further, at least one cylindrical rib
protruding on the lower surface of the partition 12

25 corresponds to the fourth cylindrical rib 24, and at

least one cylindrical rib protruding on the upper

surface of the partition 12 corresponds to the eighth
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descri bed horizontal connected unit 33 at the tine of assenbling the
storage conposite 11 in case of |ess than 0.40S and each of the
fourth and eighth cylindrical ribs 24 and 28 protrudes toward the
outside of the partition 10 main body 12b and a gap is produced with
respect to the adjacent partition 12 in case of greater than 0.95S.
It is to be noted that a plurality of fan-shaped through holes 12d
are fornmed between the respective cylindrical ribs 21 to 28 in the
partition gwiindodal 2 &G 3, 15 FIG 6, FIG 8, and FIG 10).
These through holes 12d are fornmed so that rainwater or the like
stored inEﬁQﬁ%ﬁage tank can circulate around the respective portions
and generation of an air pogcket .in theﬁg;orage tank can be avoi ded.

20[ 0034] ConveXFortdGHe St IS FH iRHE YO %2 prdvi ded on
four side surfaces. .of the rtition 1 t_pr.edeterm Lnterval s
(FIG 10, e yrich g?e‘cfga}i%)l?li}bee%i *?%%l‘f%?%h%’?\n "éqg‘cg:ihfls’%%% g&rface
is plaged | deu . L of t tition 12,

t he co%vex%%{}?o%ﬁl%g&ﬁsc% %5 edéilolr[l)é(?%l te/]%";ﬂv'si %'e % !tofléé' s%%(g
surface plaged on theruppers i depy Ak Ne £ONCAVE: rHOT £h 08 diRéni S
provi ded on the right side of the sane (FIG 10). That is, the convex

portion 12e,miwhtes CoRtay 2 Pofd | o, Idcarer pEgyi gdedsonarachiotnt he
four side surface of the partition 12 so as to be point- 5

symmet r i cadyMiridricdbD| €ilsorEL aind hes i ises téphihdtbcd Pardd whehcent er.
Furthernore, a longitudinal cross-sectional shape of the convex
portion 12einimam diameter that is protruded on the entire
10 peripheral edge of the insertion hole 12a. The second
to fourth cylindrical ribs 22 to 24 are formed in such a
manner that their diameters gradually increase from the
second cylindrical rib 22 toward the fourth cylindrical
rib 24, and the sixth to eighth cylindrical ribs 26 to
15 28 are formed in such a manner that their diameters
gradually increase from the sixth cylindrical rib 26
toward the eighth cylindrical rib 28. Further, the
first cylindrical rib 21 and the fifth cylindrical rib
25 have the same diameter, the second cylindrical rib 22
20 and the sixth cylindrical rib 26 have the same diameter,
the third cylindrical rib 23 and the seventh cylindrical
rib 27 have the same diameter, and the fourth
cylindrical rib 24 and the eighth cylindrical rib 28
have the same diameter. Here, assuming that a length of
25 one side of the partition 12 is S8, a diameter T of a

portion of each of the fourth and eighth cylindrical

ribs 24 and 28 fitted to the large-diameter tube portion
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protruding direction is substantially a right-triangular shape having
an inclined surface inclined dowmmward as 10 di stanced fromthe side
surface of the partition 12 and a | ower surface horizontally
extending fromthe side surface of the partition 12, and a protrusion
12g extendi ng downward al ong an end edge of the | ower surface is
provided at this end edge (FIG 12 and FIG 15 13). Moreover, the
concave portion 12f has_a vertical concave portion 12 forned by

not chi ng arapertippran®reRAcehel Sguareet dse Fabl 1wty Ehaorandmt al

concave portion 12i fornmed by notching a side portion of the
par Lt 1 on $iai%r HouyEa by 65 47 (RF HETCHMT rAiots vie K 170%- 208 ti cal

SorTare DA 8 At N S BT 08 FL P
ore, 1 do Sies, AR LN T2 A Lo.le 805,518, sy occ
surface ofsdhe fHaf tddd A 1% eROADEs, WMl -8 GRIVEXs POTTd - 12€ on

one side surface of the partition 12 adjacent to this partition 12.

It is to hedtatkd hidrizdmed hi corgtodidramit Wenaeaghe st Ofe sif f ace

is placed on the upper side in a planar view of the partition, the
convex pordsssmbisi g dtidleskt ornddecdmids Sidlel Df i heasd def sledacehan

pl aced on the upper side and the concave portion 5 is provided on the
ri ght sided.cfo3 endarmssh e the Sonddy eanpd re i ginthrayy iendor ova dedi lom
the left side of the side surface placed on the upper side and the
convex pordd emdrds rrgroderedorpthehe ghitside of the Ramelti@D35]

100n the other hand, the |arge-diameter tube_ portion
10 main bedy 12b and & gap is produced with respect to the

adjacent partition 12 in case of greater than 0.958. It
ig to be noted that a plurality of fan-shaped through
holes 12d are formed between the respective cylindrical
ribs 21 to 28 in the partition main body 12b (FIG. 3,

15 FIG. 6, FIG. 8, and FIG. 10). These through holes 124
are formed so that rainwater ox the like stored in a
storage tank can circulate around the respective
portions and generation of an air pocket in the storage
tank can be avoided.

20 [0034]

Convex portions 12e and concave portions 12f are
provided on four side surfaces of the partition 12 at
predetermined intervals (FIG. 10, FIG. 12, and FIG. 13).
Specifically, when each side surface is placed on the

25 upper sgside in a planar view of the partition 12, the
convex portion 12e is provided on the left side of the

side surface placed on the upper side, and the concave
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13a and the snmall-dianmeter tube portion 13b of the end spacer 13 are
connected through a taper tube portion 13c, and a stopper ring 13d is
protruded on an inner surface of a connecting portion for the

smal | -di ameter tube 15 portion 13b and the taper tube portion 13c
(FIG 6 and FIG 8). The |arge-dianeter tube portion 13a is fitted
when it is inserted into the fourth cylindrical rib 24 or the eighth
cylindrical rib 28 of the partition 12. Additionally, a ring-Ilike

st ep portipprthide il f crsraer@ni &3 am dithierr sairf azedofoh tomnewné ng
portion for the large-dianeter tube portion 13a and the taper tube
portion 13&EIGnd Four Hrat skapddie ee@¥ahPThon 3F2@rangrefe uded on
an outer peripheral edge of the step portion 13e toward the

smal | - di arfRERYROPOrI ob? & Fr i atdeguat 3Ch mervdgstopre. |

i nt | f 90 d FI.G 3, FIG 6, d FIG, 8).. A t
SUr face of KR IF AT 1ot RATG T BE 18157 Gbret remaie ot gh |y
out var § 1 and e O ofs o a6 o Lfie 1 ass 9 ANELEL o) U POL on

13a, a er-surtace of each recel configured to

recei ve a J.at q%ﬁ{ ed DladE. 575 1l e _tube
portion 1 a@o"?{eanot eéflb'_endﬁg spacerfel’S %a%%i%%%ﬁés%ted into
the ring-ldd& 5480 RULAOHEA 3he ASovdESMbEridt 15€ {hng of conveying
the plurality of end spacers 13 as conponents, when the

| ar ge- di anptcirdaihey portdan ddai Hf siher enehi sPpged A8ghs- PPyahdylar
inserted into the ring-like step portion 13e of 10 another end spacer
13 and t heshpy dddtinofarenthchaoed ssudfare StaTtkesd d@ospeardogsupi ed
by the end spacers 13 during the conveyance is reduced, and
conveyanceliffamisshciraantcive $ide omedfadairohetrhe tpeert ot gen di2nenér
tube portion 13a, the small-diameter tube portion 13b, 15 the taper

t ube portidndgy surfagepperizonE B extending Poeniohe 188deand t he
receiving rib 13f are integrally nolded with use of plastic, e.g., a
pol yol ef i FHERGE (Dol 57 RAFeheloBol Yot FA ARTOFTERER | k€F or a
vinyl chloride resin, It is to be noted C§1hac$lr%20 eference sign 13g in
FIG 3 derSieNEREII9HYTERALLTDrHEETh FFE 1 Qper e ub®¥$br ti on 13c.

o the |1 BB Pkl ATy TR Rh et ERaY sphcard 150

or the |iKe e 0 end’ spacer and

ther elﬂé av]pj )d. g%@é&é’ﬂ Oéhé’mc&iléa@@%tightfff has a vertical

concave portion 127 formed by notching an upper portion
of the square tube rib 12¢ and a horizontal concave
portion 12i formed by notching a side portion of the
partition main body 12b so as to be continucus with this

20 vertical concave portion 12h. As a result, the convex
portion 12e on one side surface of the partition 12
engages with the concave portion 12f on cne side surface
of the partition 12 adjacent to the one side surface of
this partition 12, and the concave portion 12f on one

25 side surface of the partition 12 engages with the convex
portion 12e on one side surface of the partition 12

adjacent to this partition 12. It is to be noted that,
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25 end spacer 13. Furthernore, in this enbodinment, the four receiving
ribs are formed on the outer peripheral edge of the step portion of
the end spacer at equal intervals, but ring-like receiving ribs may
be protruded on the entire outer peripheral edge of the step portion
of the end spacer. [0036] 5The connecting spacer 14 is forned by
cutting a commercially avail able plastic pipe such as a VU pipe (a
sewerage hard vinyl chloride pipe on which an inner pressure does not
act) to a ¥ edeterenbredinetgt wiem Gach FId®@ Biriare RGPBcedin
connecting spacer 14 ijs 10 fitted when inserted into the

smal | - di arfdterUBRAe Hit i Bh ALy REL P S e rpast 1PndRar f ace
of the connectin acer 14 inser i nt mal | -di a ter tu
portion 15 ﬂ%mg%%plawr% 4t %ftﬁzﬁ;% § P it hes t pper
ring 13d. Fur# ?nﬁﬁ?aCh sl ot_ 14a 15 extqg éq_ the vertlcal e
direction 9% %% T R SnetiiTy Trkeet THIGG N
formedgto f i cket g spacer
14 by rapl ?%l ntro ugcﬁlg&}%lrn @ gl&pt Eﬂ{eéis]?orgﬂﬂ?cg%%e st or age
tank into dheHAONRGEH h SRAF e Jgflrox} fad® c?x@ {1 beepotedsd hat , cid
structural strength is reqU|red for the connecting spacer, a plastic

pi pe such gisgd/RnpHftecd 3o Veded WH kshdaishert nyldes Med i eles pkderen whi ch
an inner pressure acts) can be used in place of the VU pipe. The VP

pi pe is fgordion tiey bargesviddd drbhithanassgiithaniddadt 2hofsddee. VU
pi pe. [0037] -
[0035]

10 On the other hand, the large-diameter tube portion
13a and the small-diameter tube porticn 13b of the end
spacer 13 are connected through a taper tube portion 13c¢,
and a stopper ring 13d is protruded on an inner surface
of a connecting portion for the small-diameter tube

15 portion 13b and the taper tube portion 13c¢ (FIG. 6 and
FIG. 8). The large-diameter tube portion 13a is fitted
when it is inserted into the fourth cylindrical rib 24
or the eighth cylindrical rib 28 of the partition 12.
Additionally, a ring-like step portion 13e is formed on

20 an outer surface of a connecting portion for the large-
diameter tube portion 13a and the taper tube portion 13c,
and four arc-shaped receiving ribs 13f are protruded on
an outer peripheral edge of the step portion 13e toward
the small-diameter tube portion 13b side at egual

25 intervalsg, i.e., intervals of 90 degrees (FIG. 3, FIG. 6,

and FIG. 8). An outer surface of each of these

receiving ribs 13f is protruded slightly outward from
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A spindle pipe 16 is vertically inserted into the insertion hole 12a
of the partition 12. This spindle pipe 16 is nade of plastic such as
pol yvinyl chloride (PVC) or polypropylene (PP). An outer dianeter of
the spindle pipe 16 is forned to be slightly smaller than a 5

di anmeter of the insertion hole 12a of the partition 12 (FIG 3, FIG
6, and FIG 8). As a result, the spindle pipe 16 can be snoothly
inserted into the insertion hole 12a. Furthernore, a plurality of

sl ots 16a ©xt evigieng $swrinee| oAgthedilpabedidieneiten dhidehaasiimdt el3d pe
16 are 10 forned in an outer peripheral surface of the sPindIe pi pe
16 at pr ecRRRrHHRMTHE FYEFRCE FP G e RN FREY 1RY . Y Reddlsidt s 16a

f dt t ti i k i th i ndl i
6 by MR T et are b thola fre e Petbed HanosiRbesyonk P
into 15 t i ndl i 16. . | th_of t i | i
32 gxtends $C)r%9§%é% ﬁ%%ﬁﬁf%@%gg%ggEl%%§§$g§%F?%%% ?gﬁéggsfofggg
t k | G t i th
anet hoor SERleel Eh SR ydlab [ BhOeR0C ! ko) Ene BLOAE- 100G THE

20 for Cog«é‘tg%:@}tiénifaéﬁ) bes not edshhat . avheRe t PEnst 9F ag8nt8PknkS

relativel and relatively small strength alone is required, "the

spi ndl e pipee WMuRELL D tdLdend 0888te2SWIeNa t heompahahtty Rhen the
partitions 12 ‘are aligned on the sanme horizontal plane and coupl ed
Wi th each Ddhes-diumegde thebé i pott don SESaNdL conaeehd ngpaeabels 34 or
32, a horizontal connected unit 33 is configured (FIG 2 to FIG 5
and FI G Iijvadhatinsertedpecto vehe orieg-pokei sospoporheoholiBe of
partitions 12 which are adjacent to each other on the sane hori zontal
surfadé ofandicher gr@espacer 13 and the plurality of end spacers

13 are stacked, a space occupied by the end spécers 13
during the conveyance is reduced, and conveyance
efficiency can be improved. Further, the large-diameter
tube portion 13a, the small-diameter tube portion 13b,
15 the taper tube portion 13¢, the stopper ring 13d, the
step portion 13e, and the receiving rib 13f are
integrally molded with use of plastic, e.g., a
polyolefin resin (polypropylene, polyethylene, or the
like) or a vinyl chloride resin. It is to be noted that
20 reference sign 13g in FIG. 3 denotes an elliptic hole
formed in the taper tube portion 13c. This elliptic
hole 13g is formed in order to rapidly lead rainwater or
the like stored in the storage tank into the end spacer
13 and thereby avoid generation of an air pocket in the
25 end spacer 13. Furthermore, in this embodiment, the
four receiving ribs are formed on the outer peripheral

edge of the step portion of the end spacer at equal
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5 conposite 11 are coupled with each other through the first
connecting nmenbers 31, and respective corner portions of the two
partitions 12 which are placed on the outernost side on the sane

hori zontal plane of the storage conposite 11 and adj acent to each
other are 10 coupled with each other through the second coupling
menbers 32, thereby configuring the horizontal connected unit 33. The
first connecting nenber 31 has a first connecting main body 3la

for med i ntid\REHIS e Plat gk Ving wfadgeEmeme moyisiesh
31b protruded on 15 each of the four corner portions on one surface

of the fir¥t d¥hREILRy IHHGT R PIRLairdgs (. Wiy dfaRportion
protrusion is constituted of a cylindrical protrusion main body
31c and f6ﬂ$%gﬁbéﬁgﬁﬁﬁ s 31d provided on the outer periphera
surface of #Jg%]ZO protrusion main body 31c in the circunferenti al

di rection % predeterm ned intervals (FIG 4 and FIG 11). Each of

t hese gngage”?%Eé*é@%ﬁ%%%i%%u%g%ﬁ%ﬁ-hﬁtQSaEG%%@a R& tih

%
protrudi ng height fromthe peri pheral surface of the protrusion

mai n body Bk H1adH a4 dasreasne B g8ldd i esera by thgpdi & al
end fromthe proximl end of the protrusion main body 3lc. Engagement
hol es 12] deagdipd heard nefinyEngagesiitde (i rafs iviiscld in airendor med at
four corner portions of the partition main body 12b of the partition
12, respegirnasiyre Alcbiametteraot) atwi at pakdeteehénéd tengkd i(Fdiccatled
by a two-dot chain Iline in FIG 4) connecting
FIG. 6, and FIG. 8). This connecting spacer 14 is
10 fitted when inserted into the small-diameter tube
portion 13b of the end spacer 13. An end surface of the
connecting spacer 14 inserted into the small-diameter
tube portion 13b of the end spacer 13 is configured to
abut on the stopper ring 13d. Further, each slot 14a
15 extending in the vertical direction is formed in the
connecting spacer 14, This slot 1l4a is formed to avoid
generation of an air pocket in the connecting spacer 14
by rapidly introducing rainwater or the like stored in
the storage tank into the connecting spacer 14. It is
20 to be noted that, if structural strength is required for
the connecting spacer, a plastic pipe such as VP pipe (a
waterworks hard vinyl chloride pipe on which an inner
pressure acts) can be used in place of the VU pipe. The
VP pilpe is formed with a larger wall thickness than that
25 of the VU pipe.
[003 7]

A gpindle pipe 16 is vertically inserted into the
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5 the outer surfaces of each of the four engagenent ribs 31d provided
at the periphery of the protrusion nmain body 31c of the first
engagenent protrusion 31b is forned to be |arger than a dianeter of

t he engagenent hole 12 on the proximal end side of the first 10
engagenent protrusion 31b, and it is fornmed to be snmaller than a

di aneter of the engagenent hole 12 on the distal end side of the
first engagenent protrusion 31b. As a result, when the distal end
portion ofinswrtfigrsthamddenment Protpawi ori@1bl 3ml This tspindhe 15
dianeter of the virtual circle is inserted into each engagenent hole
12j so tha&iraadif fis stadenqfgererftt i ctuahidh Bl ey beeptRridR o each
engagenent hole 12j, the praoximal K end portion of each first
engagenent (Ot rs iRt ENGTHY QEH% { arfge %%t%a%?t%%eo%ﬁ‘le%m 20

e S R R J0s S A BT
f h & 12i I
nlra(r)TtTe(ragga&has :é%emi:fo@egol#ﬁéee&%qr’%ﬁ ﬁ?lﬁé B%@%}%%ﬁ%@g@ Cpypling

rect angul a(FJRit.atse, Sape 4 elald ey, | ¢y gelys chapfared, omd wo, cosner

portions an wo second engagenent protrusions 32b protruded on two

corner pordions dneLNe SHRGE1 P iS58 0Ntk & OMe CLh 18- TBbH ROy
32a (FIG 5 and FIG 11). The second engagenent protrusion 32b is

constitutecbpf aFupFtidtisdan, naigldedyi B2 cofnsll Gits engmoeteniding B2d
and formed into the same shape as the 5 first engagenent protrusion
31b. The fthetlans taetiond chivecticy ol ntles ssBindhel 13Poar k6 nteled by
usi ng plastic such as a polyolefin resin (polypropyl ene,

pol yethyl efreymest irtheant ikd)ewrperiphstaksoriaes resiphe |$pirdle be
noted that the horizontal connected units 33 are 10 provided on a
plural ity R¥Pe ehielast ];[m;ggtjermlned intervals (FIG. 6 and FIG. 8).

These slots 1l6a are formed to prevent generation of an
air pocket in the spindle pipe 16 by introducing
rainwater or the like stored in the storage tank into

15 the spindle pipe 16. Moreover, a length of the spindle
pipe 16 extends from a bottom surface to an upper
surface of the storage tank (FIG. 1). When a depth of
the storage tank is larger than the length of the
gpindle pipe 16, a pipe comnnector (not shown} is used

20 for connection. It is to be noted that, when the
storage tank 1s relatively small and relatively small
strength alone is required, the spindle pipe may be
omitted.
[0038]

25 When the plurality of partitions 12 are aligned on
the same horizontal plane and coupled with each other

through the first or second connecting members 31 or 32,
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On the other hand, a plurality of bottom plates 37 are forned when

| ower surfaces of the plurality of partition constituting the

hori zontal connected unit 36 15 on the | owernost |evel are forned
flat, and a plurality of top panels 47 are fornmed when upper surfaces
of the plurality of partitions constituting the horizontal connected
unit on the uppernost level are fornmed flat (FIG 1, and FIG 6 to
FIG 9). The first to fourth 20 cylindrical ribs 21 to 24 protruded
on t he | overhegizericabiconredied i ynbh i e ooy f Ipbredh GFEFate Ehat
the partition 12 is_turned over and ipstalled so that the square tube
rib 12 carf Ext e PHIWEFE vk e nbta¥ ol FredEFPEHel HOLTORPF at e 37, and

the i tion hole 1 d.the 25 fan-shaped thrqugh hol es_12d
ot f or mecP @I EHTS Thated SOtk ot OHEpY ol I Te e O BIFT ot

A e b N

as the partition nain om prate square tu

having sa f@%@%{ﬁé S Aot &g dpde pvatd along an, Mthe

peri phera ace of the bottomplate main body 37a, and first to

fourth 5 beftom ghate-Cid NEhsets r1Ds Aatf e Ed &fner

concentrically formed (FI 1, FIG 6, and FI 7). Further, convex
portions 3SSrtish< ORE aviee POk | Eust { HdnS hoWh Bdle e vib Tedle @Noh our

side surfaces of the bottomplate |ike the partition 12, and
engagenenttim| @st o9 (Hde o) tthe faneargdnatzdowsl qotares @EbDrthens of
the storage composite 11 and adjacent to each other are
10 coupled with each other through the second coupling
members 32, thereby configuring the horizontal connected
unit 33. The first connecting member 31 has a first
connecting main body 3la formed into a square plate
shape and a first engagement protrusion 31b protruded on
15 each of the four corner portions on one surface of the
first connecting main body 31la. The first engagement
protrusion 31b is constituted of a cylindrical
protrusion main body 31lc and four engagement ribs 31d
provided on the outer peripheral surface of the
20 protrusion main body 31c in the circumferential
direction at predetermined intervals (FIG. 4 and FIG.
11). Each of these engagement ribs 31d is formed into a
taper shape that a protruding height from the outer
peripheral surface of the protrusicn main body 3lc
25 gradually decreases as getting closer to the distal end

from the proximal end of the protrusion main body 3lc.

Engagement holes 127 facing the first engagement
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bottom plate 37, respectively. Furthernore, the convex portions 37c
and the concave portions of the bottom plates 37 which are adjacent
to each other are engaged |like the partitions 12 which are adjacent
to each other, 15 and these bottom plates 37 are connected through
the first or second connecting nenber 31 or 32. As a result, the
plurality of bottomplates 37 are laid out on the bottom surface of
the storage tank, thereby constituting the horizontal connected body
36 on the DuRURTsINg /& ar[fpagd at fauie ¢o¥ner tereiipns of
cylindrical ribs 25 to 28 which_are protruded on the upper surface of

the parti tith Bt By ™ iRPY st % Hete (RRF SHuER t4be rib 12c
is installed to extend downward are not forned on the top 25, afel

47, and t FETRRGHIGY hol’s FEPSHRF (Ho 3 ALSHEPbE HT BugiP Mol 6eld2d
are not f%ﬂcgaec;etcf}éi a h:an\ECf-lacfdt ¢ q—?afﬁ)plfr?é'e]ﬁafl‘lflcgasal A éc?:‘i’n@%t”fﬁg main

body 47a _ uare' p e shape forime 0 the samne shapé” as

the pagtityi bsqg%/ tan. 351@ téilp% i ﬂﬁgi ng a
squar egfraﬂme S apée}: pro fru ed (%Eovmvvarf al%%%ugén&f)ute %%I??Ié‘%te%a
surface of; & ARp fanelt @i WA, Sf ik fhEStrd i doupdnt op
panel cylindrical ribs 51 to 54 which ‘are concentrically forned (FIG

1, FIG 8phand fl1God)chdbf eamerendddeéndite PastiisDdn 121b coavex
portions 47c and concave portions (not shown) are provided on four

si de surf atesnead tdéd dmpenelthbh |d kiiddecdd parthdé | @ngd@emeantd
engagenent holes 47e (FIG 9) are fornmed at four corner portions of
the top panegle 4727 raspdog imedyimalddind onede yof [ilke £iestpartiti ons 12
that are adjacent to each other, the convex portions 47c and the
conca¥é peEndagemerit ot paha o 4Antatt are Iormeg deentet o each

ot her are engaged, and these top panels 47 are connected through the
first or ToiEetd flansiser @b e nIegemerbsypre e on

G or age 1 4ie i PR b oF HAE CorT U TR TR 0P FOrTooTal
connect ed ﬂ]oi.t %@s Oap éehseuw,pemghneol%ttllleevgis'tal end portion of the
first engagement protrusion 31b smaller than the
15 diameter of the virtual circle is inserted intc each
engagement hole 129 so that each first engagement
protrusion 31b can be put into each engagement hole 127,
the proximal end portion of each first engagement
protrusion 31b having the large diameter of the virtual
20 circle engages with each engagement hole 127 in an
interference fit state, and each first engagement
protrusion 31b cannot be removed from each engagement
hole 12j. On the other hand, the second coupling member
32b has a second connecting main body 32a having a
25 rectangular plate shape relatively largely chamfered on
two corner portions and two second engagement

protrusions 32b protruded on two corner portions on one
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The bottom plates 37 and the top panels 47 are forned into the sane
shape by using plastic such as a polyolefin resin (polypropyl ene,

pol yethyl ene, or the like) or vinyl chloride resin. As a result, the
nunber 25 of steps for manufacturing nolds of the bottom plates 37
and the top panels 47 can be reduced, the nunmber of conponents can be
decreased, and conponent nmanagenent can be facilitated. It is to be
noted that reference sign 12k in FIG 3 and FIG_ 10 denotes a through
hol e for mMeMBFRINCF e SeGNGfCcanneeiing mle By | hReathl®f % he

f our corner(gortions of the partition 12. A5 small-di aneter

recei vi ng P ES i 5L nselfie TR tFRIFIFHRN PPl uDkOB| HeRdt®n t he
t t sid f th titi 12. pl d h t t sid f
Che- hor | 2T = LML TH TRTOSEEE 0T $4 R RGBT fF 86T s f or ed
fe oo ! o . TR ! .
Pat or - deshdtdPhert o0 P A A0ed L MESNAR Sib? {5cEhE
spacer s13. ¢ AdQ td Q0aldient NE-SE0GL VNG 1) Pe B | 51 £OF NBG WL Hhbe

same | ength as the spindle pipe 16. [0041] 15A procedure for _
assenbl i ngedhieedtiisy GRIMB&Y esh shed afle LmRS]d&d Idy andidytdidgeiato

t he storage tank
such as a polyolefin resin (pelypropylene, polyethylene,
or the like) or a vinyl chloride resin. It is to be
noted that the horizontal connected units 33 are
10 provided on a plurality of levels.
[0039]

On the other hand, a plurality of bottom plates 37
are formed when lower surfaces of the plurality of
partition constituting the horizontal connected unit 36

15 on the lowermost level are formed f£lat, and a plurality
of top panels 47 are formed when upper surfaces of the
plurality of partitions constituting the horizontal
connected unit on the uppermost level are formed flat
(FIG. 1, and FIG. 6 to FIG. 9). The first to fourth

20 cylindrical ribs 21 to 24 protruded on the lower surface
of the partition main body 12b in a state that the
partition 12 is turned over and installed so that the
square tube rib 12 can extend upwardly are not formed on
the bottom plate 37, and the insertion hole 12a and the

25 fan-shaped through holes 124 are not formed either.

That is, the bottom plate 37 has a bottom plate main

body 37a having a square plate shape formed into the
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will now be described. First, the ground is drilled into a

rect angul ar parall el epi ped shape having a predeterm ned depth, a
bottom surface of this drilled 20 portion is conpacted with gravel or
sand, and then an inperneable sheet is spread so as to cover the
bottom surface and a side surface of this drilled portion. In this
state, the bottomplates 37 are aligned and laid on the bottom
surface of the drilled portion fromcorners 25 of the drilled portion
t hr ough t resniepERRRBE e Seaartia gomain gerdy ohsb 37 kelteme
concave portions of the bottom plates 37 adjacent to_each other are
engaged, tHte EPENS VERDIFE S TortavHY oF SHEEFOUF IR t DWRE at es
37 adj acent to each other_ are coupl ed throu%h,the f#rst onnecting

menbers 3PTAUTHIGE YRIGRE (3RS Gt for (7 B neS TR Bot Tom

| at 37 i gh I d on. 5.th id d adj t ot

Bach ot hert i PRI TR JUGH: Okt iha Tohrott Tha TelBer e 52, As a
It t ' S?ﬂﬂ? j 6 he, | | i

;gflrjred.s F{}%{Fegrr& Zé;{"&%]e |rredtfoe('daelﬁg%aig}?%gél?EtecB c%‘hv@(\f%%r%f%ﬁs {’Bic and

the concavg,pantdons, ofy te-dds bakem pl ks, 39, adi@cens. te) each

other, directivity of €ach bottom plate 37 does not have to be taken

i nto consig@raidoN, cAeNENSE BSEL M) ¢ NhOPesaddte tpoptidhe shot age
conposite 11 is not spoiled. [0042] 15Then, the |arge-di aneter tube

portion 13hdineatte antbside®rond Eduwr | ks tesrfades tde floarbdtboht om
plate cylindrical rib 44 of each bottom plate 37 constituting the
hori zont alplaormelciles the tpB6- Onidmell pwexd ¢myafement cwelesndl7ef each
connecting spacer 14 is inserted into
10 (FIG. 7) are formed at four corner portions of the
bottom plate 37, respectively. Furthermore, the convex
portions 37¢ and the concave portions of the bottom
plates 37 which are adjacent to each other are engaged
like the partitions 12 which are adjacent to each other,
15 and these bottom plates 37 are connected through the
first or second connecting member 31 or 32. As a result,
the plurality of bottom plates 37 are laid out on the
bottom surface of the storage tank, thereby constituting
the horizontal connected body 36 on the lowermost level.
20 [0040]

The fifth to eighth cylindrical ribs 25 to 28 which
are protruded on the upper surface of the partition main
body 12b in a state that the square tube rib 1l2c is
installed to extend downward are not formed on the top

25 panel 47, and the insertion hole 12a and the fan-shaped

through holes 12d are not formed either. That is, the

top panel 47 has a top panel main body 47a having a
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20 the snal |l -dianeter tube portion 13b of this end spacer 13, the
smal | -di ameter tube portion 13b of a newy prepared end spacer 13 is
fitted on the upper end of this connecting spacer 14, and then the
fourth cylindrical rib 24 of a newy prepared partition 12 is 25
fitted into the | arge-dianeter tube portion 13a of this end spacer

13. Furthernore, the convex portions 12e and the concave portions 12f
of the partitions 12 that are adjacent to each other are engaged
with each sTURdre RIRLS edpesd | Mt ndit g orhe ofnefshdee fawrthe
partitions 12 that are adjacent to each other_ are coupl ed through the
first confRiHg RS B2dY gkt e TR RAAGV STHRFertePHorty of

the t titi 12 t hat |.aced on the. out t_Si d
2l acont | CIRETE DT o BURI S AR S <REBRR EDUp PG =

menbers 32 h | zZO c cte ni.t. t
second | evoelfé%rr }r%f#@eﬁ%%ﬁ o%nugl%["lf%r#é?hﬁ-@?%; é%lg?}f:e&l P%rgbcg#yl e
engagi t rd rLions th
Rt R SRR S el R LT e eSS e T
partiti0“wﬁﬁéhmékéo&oﬂééﬂtfﬁcQ§1§af@fméatQF&@USEQG@QELOQU and hensce

assenbling operability of the storage conposite 11 is 15 not spoil ed.
In this state, Macdbwdt Ndl £l fite IntSitieeried ¢dhvet heottsetd i on
hol e 12a of each partition 12, and then the | ower end of the spindle
pi pe 16 i stTnserd exbnad e therfionsd bott ovhgimal eaoy|providad omb 41 on
each bottom plate 37, whereby the spindle pipe 16 is
four side surfaces of the top panel 47 like the
10 partition 12, and engagement holes 47e (FIG. 9) are
formed at four corner portions of the top panel 47,
respectively. Additionally, like the partitions 12 that
are adjacent to each other, the convex portions 47c¢ and
the concave portions cf the top panels 47 that are
15 adjacent to each other are engaged, and these top panels
47 are connected through the first or second connecting
member 31 or 32. As a result, the plurality of top
panels 47 are arranged on the upper surface of the
storage tank in close contact, thus configuring the
20 horizontal connected unit 46 on the uppermost level.
The bottom plates 37 and the top panels 47 are formed
into the same shape by using plastic such as a
polyoclefin resin (polypropylene, polyethylene, or the
like) or vinyl chloride resin. As a result, the number
25 of steps for manufacturing molds of the bottom plates 37

and the top panels 47 can be reduced, the number of

components can be decreased, and component management
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20 erected. At this tinme, since the |ower end of each spindle pipe 16
abuts on the bottom plate main body 37a of each bottom plate 37,
contact of the spindle pipe 16 with respect to the inperneabl e sheet
can be avoided. As a result, the perneable sheet can be prevented
from 25 bei ng damaged by the edge of each spindle pipe 16. Mreover,
the smal | -di aneter receiving pipe 56 is inserted into the through
hol e 12k of placed on the outernost side in each partition 12 placed
on the outmmmist fSidd idfattde hdrt Zenttal sormmeEce@d-hat tr83mnede
second level fromthe bottom [0043] 5As described above, since the
convex pordigh ke igf Bleh and tin 10 daprfess @ tHhek dietie
portion 12f of the partition 12 adjacent. tqQ each partitjon 12 and the
concave pdrdimsi O e ddEHa9e it aizlcéﬂﬁefb%sh‘\%? h-4hel: GrReX

portion 12e of t artition 12 adjace O to this. partiti 12, the
adj acent pr 519 cc%?%ﬁﬂ%ﬂé#ﬂ%d’ r%'fﬁ lﬁaﬁtgl%’fcgrbl ed n the

vertical di ti t.he £1 110 that. j acent each
ot her gandéoréa%%i_r %ne?g%pl%cﬁ&%slﬂa& rp(e)lg{sﬁ t5, t{% ]hIgéreierz% g:f con%}g%t ed
unit 33 o Eﬂﬁﬂ] [PeTcy raldt gt i on the
sanme hori géo% a plq%abnlgé a{%]{ Et%u% I ngil%jht%{rﬁ c(%a{ln renq%ui??%%drlé sﬁﬁ%%%r ally
st rengt hengd. Addid longllacee\dD e BUIPBISOrsTERINES tihe hori zont al

connected 'unit 33 on the second | evel fromthe bottom each partition
12 is stablorisapet etbrine@aah etk spacerthis receiving pipe 56 is
formed of, e.g., a vinyl chloride pipe, and it is

10 configured to receive a later-described foam plate 57
with the receiving rib 13b of the end spacer 13.
Additionally, the receiving pipe 56 is formed with the
same length as the spindle pipe 16.

[0041]

15 A procedure for assembling the thus configured
storage composite 11 and putting into the storage tank
will now be described. First, the ground is drilled
into a rectangular parallelepiped shape having a
predetermined depth, a bottom surface of this drilled

20 portion is compacted with gravel or sand, and then an
impermeable sheet is spread sc as to cover the bottom
gurface and a side surface of this drilled portion. In
this state, the bottom plates 37 are aligned and laid on
the bottom surface of the drilled portion from corners

25 of the drilled portion through the impermeable sheet,
the convex portions 37c and the concave portions of the

bottom plates 37 adjacent to each other are engaged, the
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20 13, and the partitions 12 that are adjacent to each other are

. engaged with each other through the convex portions 12e and the
concave portions 12f, and hence the partitions 12 that are adjacent
to each other can be assuredly prevented from being displaced in the
vertical 25 direction. Further, since the upper and | ower end spacers
13 are connected by using the connecting spacer 14 having a smaller

di aneter than the |arge-dianeter tube portion 13a of each of these
end spaceriZesSEECEl e t GRS é?@laﬂ'ﬂsor&%eagfme NPl dedtirdmgotdeespiiter s
13 and 14 can be reduced. [0044] 5Then, the_l| arge-di aneter tube
portion 1ROIFCRhP oo R2FRRF ek spradeted HheoymR ekt dt 1 fitto t he

eighth cylindrical rib 28 of each rtition 12 constituting the
hor | zont al CEBIFHRCRA TRITSS by (HE Sl kP TRESHLYS G EPEE bot t om a

| ower end of .the ne [ [ nn i.n spacer 14 is,inserted
nto the drairiaianes 2% B A rrOR G T BRERh S TS
smal | - di af@{@r%&&@ﬁn&&té O?éﬁ%d}é’@eﬁ‘@"w é’é&?%ﬁ?efnéirégacer 13

is fitted to the upper en i’ s connecting spacer 14, an

ther eaf t eredud 08l tEh £MIN KRS M edditl ZoHed BEnd Sibibdss PiEPargd a

partition 12 is fitted 1nto the |arge-di aneter tube portion 13a of
this end spanert 1EXhdthdhi sordtd®, cditeedts@rdhDn 10l en 12ee ol owash
partition 12 is fitted to the spindle pipe 16, and the through hole
12k of eacleysktidiforded] s Futtlesk t ;at hehe nadthe dbBetgxgimgethve ng 20
pi pe. Furthernore, the convex portions 12e and the concave portions
12f of thegaraes (ponsidids tHat and Ut coesmate pechiothert arlee engaged,
the respective corner portions of the four partitions 12 that are

adj acéft thetdeih RIHES at't AT e RRPD tPeneT r sE1DBCEBRHEEtPhg
nenbers 31, and the respective corner ﬁortions of the two, partitions

12 that arePt REFIh RiFDUIerdrit ddarr &t ke Haleh ot her

are Coum(%%nsideration, and hence assembling operability of the

storage composite 11 is not spoiled.
[0042]

15 Then, the large-diameter tube portion 13a of each
end spacer 13 is inserted into the fourth bottom plate
cylindrical rib 44 of each bottom plate 37 constituting
the horizontal connected unit 36 on the lowest level, a
lower end of each connecting spacer 14 is inserted into

20 the small-diameter tube portion 13b of this end spacer
13, the small-diameter tube portion 13b of a newly
prepared end spacer 13 is fitted on the upper end of
this connecting spacer 14, and then the fourth
cylindrical rib 24 of a newly prepared partition 12 is

25 fitted into the large-diameter tube portion 13a of this
end spacer 13. Furthermore, the convex portions 12e and

the concave portions 12f of the partitions 12 that are
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t hrough the second coupling nenbers 32. As a result, the horizontal
connected unit 33 on the third level fromthe bottomis forned.
[ 0045] 5Subsequently, the | arge-dianmeter tube portion 13a of a newy
prepared end spacer 13 is inserted into the eighth cylindrical rib 28
of each partition 12 constituting the horizontal connected unit 33 on
the third level fromthe bottom a lower end of the newy 10 prepared
connecting spacer 14 is inserted into the small-dianeter tube portion
13b of thiaijsmenpdeeread] ethemldreli eirgased twidh peReh opthneh, ofhe he
new y prepared end spacer 13 is fitted to the upper end of this
connect i NFETRAEFL VI COHRRE (BRF ek erof el otfh RIPaE Phrat &2
cylindrical rib 54 of each to anel 47 is fitted to_the
A gos i arith XA Ta L AL b RS o r 19, DRORHR LB e,
the first to anel_cylindrical rib,51 of.each to nel 47 s fitted
in the spi %gnﬁ?ﬂp%%%l%QNT?éh%ﬁﬁG?ETH%H%Oa%%xr%é#$$%ﬁge4 %rgﬁrand
t he copca i 47 r J h

A ‘ﬁoﬁe{élla&fkﬁ]oéhé h&,d Qb PAe! Snd 7 3 htf%a@ §r€dﬂ[>]fé§€é LR ERE

ot her are engage e respective corner portions o our top

panel s 47 & hat,qr8 adi aceilq tasRActh Ot hisTe e SOupl egh-d hegughed he

first connecting nenbers 31, and the respective corner 25 portions of
the two t%ﬂﬁ[%{ ScHe dd@dn@r €oBbBoeg Bdmbdies o3t er nRst 3 sideuangd
eac

adj acent to ot her are coupled through the second connecting
menbers 3Zhfsh@rimsuldl connected unit 33 on the second level

from the bottom is formed. Here, at the time of

10 engaging the convex portions 1l2e and the concave
portions 12f of the partitions 12 that are adjacent to
each other, directivity of each partition 12 does not
have to be taken into consideration, and hence
assembling operability of the storage composite 11 is

15 not spoiled. In this state, each spindle pipe 16 is
inserted into the insertion hole 12a of each partition
12, and then the lower end of the spindle pipe 16 is
inserted into the first bottom plate cylindrical rib 41
on each bottom plate 37, whereby the spindle pipe 16 is

20 erected. At this time, since the lower end of each
gpindle pipe 16 abuts on the bottom plate main body 37a
of each bottom plate 37, contact of the spindle pipe 16
with respect to the impermeable sheet can be avoided.
As a result, the permeable sheet can be prevented from

25 being damaged by the edge of each spindle pipe 16.
Moreover, the small-diameter receiving pipe 56 is

inserted into the through hole 12k of placed on the
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t he horizontal connected unit 46 on the highest level is fornmed. In
this manner, the drilled portionis filled with the storage conposite
11. [0046] 5Moreover, the foam plates 57 having a relatively snal
expansion ratio that is twentyfold to thirtyfold and having
relatively high toughness are prepared. Additionally, the foam pl ates
57 are arranged to abut on the outernobst surfaces of the receiving
ribs 13f of the 10 plurality of end spacers 13 placed on the

out er nost RIS E hel @t utal $3GH PR Spack? spﬁ%c%ﬁl]do%u'%]%? surf aces

of the snuall-di aneter, recejivin ipes 56 jn the storage, conposites 11
filling tHEGFITPRY Pt i%%.thé 1201?%%%??1%%%%?%%%}11&3 o¥n

pl ates 57 ,surround e acerss 15 13 and the coupling spacers 14
bet ween th@j%osf?%%rh(%;fe‘é%ﬂnélg?%duﬁ%i]]foé%o%h the | owest |evel and the
hori zont al [ £0 cted unit 33 on the second level fromthe bottom

surround the end spacers 13 and the connecting spacers 14 between the

hor i zontal cONNEStRM UNide oI Ne 20d MRSt dRKEl At 1418 12 of

hori zontal connected unit 33 on the second | evel fromthe bottom

SUF_FOUHd té‘eﬁ:@%ﬁ@ﬁ@ﬁéﬁ 13 afghdde wormeekd n@or&é@aﬁ@r;&oxléi&@tmn t he
hori zontal connected unit 33 on the second | evel fromthe bottom and

t he hori zant athe opuetci tetbn B3j atedthecd hbdich | Eyvet i 2bodh rom dhe
bottom and surround the end spacers 13 and the connecting spacers 14
bet ween t hehehordnzaaval paonimet B2 uf ted3h gpatthict 1dm rik |avehgés om t he
bottom and the horizontal connected unit 46 on the highest |evel.
Here, if twih ddie ptamesx Jonkiopob2s by the | parieikporrarl? yad] aeemt
them by an adhesive tap is preferable. In this state, an outer

per i pA€r al t DRI DRI L HECR ner nigp| FJacent partition 12 can be

prevented from being displaced in the vertical direction,
and the partitions 12 that are adjacent to each other
can be firmly coupled. As a result, the horizontal
connected unit 33 obtained by aligning the plurality of
15 partitions 12 on the same horizontal plane and coupling
them can be further structurally strengthened.
Additionally, even if an coperator mounts the horizontal
connected unit 33 on the second level from the bottom,
each partition 12 is stably supported by each end spacer
20 13, and the partitions 12 that are adjacent to each
other are engaged with each other through the convex
portions 12e and the concave portions 12f, and hence the
partitions 12 that are adjacent to each other can be
assuredly prevented from being displaced in the vertical
25 direction. Further, since the upper and lower end
spacers 13 are connected by using the connecting spacer

14 having a smaller diameter than the large-diameter
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S sheet is nmounted and | am nated on the upper surface of the storage
conposite 11, whereby the storage conposite 11 are w apped toget her
wth the foamplates 57 with the inperneable sheet. At this tineg,
since the upper end of each spindle pipe 16 abuts on the top panel
mai n body 10 47a of each top panel 47, contact of each spindle pipe
16 with respect to the inperneable sheet can be avoided. As a result,
t he perneabl e sheet can be prevented from bei ng danaged by the edge
of each spivkd equtien 6.33Add tdesialdfy thegmEeisbtsragdrihel si de surface
of the 15 drilled portion _and the inperneable sheet is filled with
sand or seifartigmppterials, used &G AFIEARTONT AT 14°F i IRFIRES he
storage tank in this nanner,(%fe hori zontal connected units 36, 20
33, 33, afdUd4sT §F FEBFSA i gning the plurality of partitions 12
on the sa or.i zontal plane and connecting them are provided on the
plurality 0%%dvel s (four levels), the end spacers 13 and the

connecting spacers 1 re_lnter Qﬁﬁpykn%- i 5
connec%ed unitg%féf %?% 3?, angﬂ%%%%ﬁgfhé p rah%§y}% g@%fﬁ, and
each spin j i [ [ ' j [ e
12a of ea%&plg &?:te&%r# e?z\@%ion tiété/u]i iin%eie%%%#%h%hﬁﬁ?%% aélgfgm

connect ed 4l itrr8%ANG-133 2N dhequnin@did ¥ Wn | €Y dSnsenguthpng ecigach
spi ndl e pi pe 16, each end spacer 13, and each connecting spacer 14

recei ve aaridaltd¥r essiiecttddnhithayvesdt et fechndcliewsl | frext er nal
force acting on the storage conposite 11 whil st the horizontal
connect ed tid tHt337m, 33 lawkAemhiol \theomwky ppepared rwssclrEng

al ong the horizontal direction in the external force acting on the
st or age covprosin d4 s Asigertesl|intevidie t#eakt vikyjeeter tube

portion 13b of this end spacer 13, a small-diameter tube
portion 13b of the newly prepared end spacer 13 is
fitted to the upper end of this connecting spacer 14,
and thereafter a fourth cylindrical rib 24 of the newly

15 ©prepared partition 12 is fitted into the large-diameter
tube portion 13a of this end spacer 13. At this time,
the insertion hole 12a of each partition 12 is fitted to
the spindle pipe 16, and the through hole 12k of each
partition 12 is fitted to the small-diameter receiving

20 pipe. Furthermore, the convex portions 1l2e and the
concave portions 12f of the partitions 12 that are
adjacent to each other are engaged, the respective
corner portions of the four partitions 12 that are
adjacent to each other are coupled through the first

25 connecting members 31, and the respective corner
portions of the two partitions 12 that are placed on the

outermost side and adjacent to each other are coupled
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10 conposite 11 formed by assenbling the nmenbers having relatively

si npl e shapes can assure strength as a relatively large structure.
Further, since the partitions 12, the end spacers 13, and the
connecting spacers 14 having the relatively sinple shapes are used,
15 the nunber of steps for manufacturing nolds that are used to nold
t hese nenbers can be reduced. Furthernore, since the storage
conposite 11 is wapped together with the foamplates 57 with the

i nper meabl B1EPEPE | Ll eFRTPNE HeO PRk 1 1RG MPRReERIr 22 al ohg 2 heepeltzont al
direction in 20 the external force acting%on t he storage_ conposite 11

acts on t he™F npRF heabrel sHRMReTed WrEs iR eOhet e ntR i f eteYoh, C¥pe

Iarge-areagéla% surface pf each foam plate 57 receives this externa
pressure. ea.?%ERWt%st - T5Her neabl e sheet can be prevented from
being 25 d gp. [ 0048] <Second Enmbodi nent > FIG 15 shows a
second enbodi nent according to the present invention. In FIG 15

like reference m@eﬁﬂwt&é hies SRRy ComRAnent §, 85, d:1086, 11154%' G

1. In this enbodi nent, horizontal connected units 36, 33, an on 5

a pluralityr od AeWE) SpdEa £ &g §5h8Or ab3 t Os NS prd@r PfFo VERE T cal
interval on the upper side than on the |ower side. That is, the

hor i zont al e ghntrie cdelh ik 1 BB b the dhisach eveteftosmthe bottom
according to the first enbodinment is omtted. Mreover, in place of
the 10 end-opsicirst I3y arlte lBoxconmecd Edconhdetdd hmiver3Susd aclkke and t he

upper surface of the horizontal connected unit 33 on the third |evel
from t he bEtin ekl herew itk tholgtepacerkouer comheef ethe onewbge end

spacers 13 and 13 _according to the first enbodi nent, each el ongated
10 prepared ceonnecting spacer 14 is inserted into the

small-diameter tube portion 13b of this end spacer 13, a
small-diameter tube portion 13b of the newly prepared
end spacer 13 is fitted to the upper end of this
connecting spacer 147, and thereafter the fourth top

15 plate cylindrical rib 54 of each top panel 47 is fitted
to the large-diameter tube portion 13a of this end
spacer 13. At this time, the first top panel
cylindrical rib 51 of each top panel 47 is fitted in the
spindle pipe 16. Furthermore, the convex portions 47c¢

20 and the concave portions of the top panels 47 that are
adjacent to each other are engaged, the respective
corner portions of the four top panels 47 that are
adjacent to each other are coupled through the first
connecting members 31, and the respective corner

25 portions of the two top panels 12 that are placed on the
outermost side and adjacent to each other are coupled

through the second connecting members 32. As a result,
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15 connecting spacer 74 is used. A lower end of this elongated
connecting spacer 74 is inserted into a small-dianeter tube portion
13b of an end spacer 13 connected with an upper surface of a
partition 12 constituting a horizontal connected unit 33 on the
second level from 20 the bottom and an upper end of the el ongated
connecting spacer 74 is inserted into the small-dianmeter tube portion
13b of the end spacer 13 connected with a | ower surface of a top
panel 47 ddwsthquitdzong-al homnestiied wolthetd eeh uihie ighes t heevehest

| evel . Additionally, a 25 plurality of slots 74a are fornmed jn each
el ongat ed f¥maskt | gt Spbkemapnerthdde it kled Pertelanriedibl¢t event
an air pocket from being generated in the elongated connecting
spacer 74 By it fFGTRET SWRATECOrthe like stored in a storage
tank into eqlﬁeﬁl ongat ed connecting spacer 74. OQther structures are
configured he sanme manner as the first enbodi nent. 5[ 0049]

In a storage c i 7 ond i_gu in th ’ r |

hor i zor‘rslt al con%%éye%di %311%33,0385%2%(}:‘%6 %}n%}aﬁgﬂgflﬁ a@ﬁ%ﬁﬁa#ghleyevel S
are confi t I ; i cal s the HPPes i de
t han on t%é“ gm%ﬂﬁ%%le,la{t?l%negﬁé o%@t%‘g%tg%%?ids%% E(%] be rle%luced,

and st ructaqflhaApistie rLat e gmMitiad. cdngiad s Onsransk-ep{deed s ot her
t han those descri bed above are substantially the sanme as those of the

first enbedidietiionsamd, heitee BoanOEld egpi 3Ty oS citnged Wid | albet on
omtted. 15[ 0050]

the outermost surfaces of the receiving ribs 13f of the

10 plurality of end spacers 13 placed on the outermost side
of the plurality of end spacers 13 and outer surfaces of
the small-diameter receiving pipes 56 in the storage
composites 11 £filling the drilled portion. As a result,
the plurality of foam plates 57 surround the end spacers

15 13 and the coupling spacers 14 between the horizontal
connected unit 36 on the lowest level and the horizontal
connected unit 33 on the second level from the bottom,
surround the end spacers 13 and the connecting spacers
14 between the horizontal connected unit 36 on the

20 lowest level and the horizontal connected unit 33 on the
second level from the bottom, surround the end spacers
13 and the connecting spacers 14 between the horizontal
connected unit 33 on the second level from the bottom
and the horizontal connected unit 33 on the third level

25 from the bottom, and surround the end spacers 13 and the
connecting spacers 14 between the horizontal connected

unit 32 on the third level from the bottom and the
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<Thi rd Enbodi nment > FIG 16 to FIG 20 show a third enbodi nent
according to the present invention. In FIG 16 to FIG 20, like
reference nunerals denote the sanme conponents 20 as those in FIG 1
to FIG 14. In this enbodinent, in place of the end spacers 13 and

t he connecting spacers 14 according to the first enbodi nent, each
cylindrical spacer 93 is used. Further, partitions 12, spindle pipes
16, bottom plates 37, top panels 47, first 25 connecting nenbers 31,
second corHaEk3Y-Herraregzed qunbt | 46neR| thenhéshegtudeweds, gere,
hori zontal . connected unjit 36 on the |lowest_|evel, a horizontal

connect ed 1hit1e 43 RIEESE dhedtaY &RISibhe Fakhi VisPPrdesise are
f dinto th h th in the first di t.. .
Speci 11 calt i gl R A EGs t9R TR ATy of 1 this
e e L : ( 1o
stiere Bl aecld Ko Ll o o) & R e e Lon e 17
over Sur 18685 3 AR PULRCES Alad e AR 19050 Zphtled N5t
s 12a of the

spindle pipes 16 inserted into the 1nsertion hol

partiti onscHe. sthdFade (@ohpuide cil | ntid fady Ithd | doddgd cdfpdé fre
protruded on the | ower surface of each partition 12 concentrically
W th the iTseftd ofrdishe] lihgatitef iith tithei S ) taelrs Takith bshe5
to 28 are protruded on the upper surface of each partition 12
concent ri calparmadidila hehagiser tAonctnid et i, 4HidO5IHe upper end of
each spindle pipe 16 abuts on the top panel main body
10 47a of each top panel 47, contact of each spindle pipe
16 with respect to the impermeable sheet can be avoided.
As a result, the permeable sheet can be prevented from
being damaged by the edge of each spindle pipe 16.
Additionally, a gap between the side surface of the
15 drilled portion and the impermeable sheet is filled with
sand or soil.
[0047]
In the storage composite 11 f£illing the storage
tank in this manner, the horizontal connected units 36,
20 33, 33, and 46 configured by aligning the plurality of
partitions 12 on the same horizontal plane and
connecting them are provided on the plurality of levels
(four levels), the end spacers 13 and the connecting
spacers 14 are interposed between the horizontal
25 connected units 36, 33, 33, and 46 on the plurality of

levels, and each spindle pipe 16 is vertically inserted

into the insertion hole 1l2a of each partition 12
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Furthernore, as the spacers 93, three types of first to third spacers
93a to 93c having different dianmeters are used (FIG 16 and FIG 17).
The thickest first spacer 93a is novably inserted into a ring groove
20 between the third cylindrical rib 23 and the fourth cylindrical
rib 24 on a lower surface of each partition 12, novably inserted into
a ring groove between the seventh cylindrical rib 27 and the eighth
cylindrical rib 28 on an upper surface of each partition 12, novably
25 i nsert expbrigfticut nggeagloove e veanizontak dcooeoredlarits 33
cylindrical rib 43 and a fourth bottomplate cylindrical rib 44 on an
upper surfaix® T FudhoRIWR Pl eBAeW LS nikbI JeRFR S into a

rin roove between a third t anel cylindrical _rib 53 and fourth
top panel SBATGHE (R ity AT S RRACTrHhed Rt Saeh FOPTaRY 47

Furth th d 93b. i the 5 hi ck i
ur e L SECSn specer 23 T e L . petohd ekoess |
ib 22 i hird | i | .0 I f h
10 2252 L Lo 61010, 28 ot el ere s lage of eoc

cylindricalg aggc%_,@@e and dihey Seved il Lyl driSahe i dg 2(n Ps tHe, upper
surface of eac

partition 12, novably inserted into a ring groove

between a secoiuh b Pl Pt CHTOH igRtt 14D Phie S86-& NE1 il M Ehdot t om
pl at e cylindrical rib 43 on the upper surface of each bottom plate

37, or nowadyt iz onitSEeY tRtrdde idh 0l Theé Gexxt @avEl bibreenmat Seg ond tioe
panel cylindrical rib 52 and the third top panel cylindrical rib 53
on the | oveerorsagd axenmis Baehll op Asarel reddul dpreover the hetohagaest
third spacer 93c is novably inserted into a ring groove between the
first120 cydripelitallyifopiedirly tarsewebirg ciihe miemears rhavidgon t he

| ower surface of each partition 12, novably inserted into a ring
groove betX¥@t LY i FIMP LS | $HRPGR 20 | B PTr@nIEEPRICR x@% @yl i ndri cal

rib 26 on the qf er surface of .
relatively large structure. Further, since the

partitions 12, the end spacers 13, and the connecting
spacers 14 having the relatively simple shapes are used,

15 the number of steps for manufacturing molds that are
used to mold these members can be reduced. Furthermore,
gince the storage composite 11 is wrapped together with
the foam plates 57 with the impermeable sheet, even if
the partial pressure along the horizontal direction in

20 the external force acting on the storage composite 11
acts on the impermeable sheet in a pressure-welding
direction, the large-area flat surface of each foam
plate 57 receives this external pressure. As a result,
the impermeable sheet can be prevented from being

25 damaged.
[o048]

<Second Embodiments
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each partition, novably inserted into a ring groove 25 between a
first bottomplate cylindrical rib 41 and the second bottom pl ate
cylindrical rib 42 on the upper surface of each bottomplate 37, or
novably inserted into a ring groove between a first top panel
cylindrical rib 51 and the second top panel cylindrical rib 52 on the
| ower surface of the top panel 47. That is, each spacer 13 is
connected to the upper surface or the |ower 5 surface of each
partition 12 sdés ti@ FGH #blseqaseradrdimantorreeirdig glardis ty
of ring grooves between the plurality of cylindrical ribs 21 to 28,

connect ed RIFIHEL uPper st R acel B FEach ot 1 URF prat ererce rgeexdl He

bly i d i f th I | i 10 of ri b
Uhe pl ural T3S 1A% ComRD SYEPRgPE v T et 9 TR BT 107 4% of L CORTBOL od

to the | 4 to.b
o the O‘i’lﬁbé&{r{ e %P%?&E té’&gﬁféctgdsl&ﬁ_ss e ;?DV%? /a6 on

i nserted 0 one ural’ Fing grooves between

pluraligty Ofp {0 PANE| o £V &PeH & Cke MEdSe Pdurded 186 O4s {90RL)e AL t hough
the thickest” first spacer 93a Is

larger wvertical interval on the upper side than on the
lower side. That is, the horizontal connected unit 33
on the third level from the bottom according to the
first embodiment is omitted. Moreover, in place of the

10 end spacers 13 and 13 connected with the lower surface
and the upper surface of the horizontal connected unit
33 on the third level from the bottom and the connecting
spacers 14 connected to these end spacers 13 and 13
according to the first embodiment, each elongated

15 connecting spacer 74 is used. A lower end of this
elongated connecting spacer 74 is inserted into a small-
diameter tube portion 13b of an end spacer 13 connected
with an upper surface of a partition 12 constituting a
horizontal connected unit 33 on the second level from

20 the bottom, and an upper end of the elongated connecting
spacer 74 is inserted into the small-diameter tube
portion 13b of the end spacer 13 connected with a lower
surface of a top panel 47 constituting a horizontal
connected unit 46 on the highest level. Additionally, a

25 plurality of slots 74# are formed in each elongated

connecting spacer 74. These slots 74a are formed to

prevent an air pocket from being generated in the
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i nt erposed between the bottomplate 37 and the partition 12, between
the partition 12 and the partition 12, or 20 between the partition 12
and the top panel 47 that are placed on the outernost side of each of
the plurality of horizontal connected units 36, 33, 33, and 46 on the
four levels, one of the second and third spacers 93b and 93c is

i nterposed at any other position. Additionally, 25 a plurality of
slots 93d to 93f extending in the vertical direction are fornmed in
the first dlonddtretl spaverct B8n $pa@3cC, 74 dypeit it vedyc {fy Gralldwaner FI G
18 to FIG 20). These slots 93d to 93f are formed to prevent an air
pocket from Béigligemeitarss in thestorage ttrnkhi gt prleerelongated 93¢
by rapidly introducing rainwater or the |like stored in a storage tank
into the fGIHeGOlng tIRIPLE phber LYW D ORREUTES | 3T oCHREHIEEE t hat

al though the three types of cylindrical spacers, having the different
di anet ers &t etll%e%ﬁr?% W?ﬁ%e%r%%aﬁqﬁ%nfl,rﬁ%e‘?%‘i%m%?tspacer s havi ng

di fferent 'éggxers or one type of cylindrical spacer may be used, a
circular t ed 10 conical spacer having different dianmeters at an

upper end andqﬁﬂéwggo n@3m€§s¥§§d?1CEBﬁE%§gggﬁtHEQ%E%%%&F%EGI,

configured in e sane nner Irst e iment. | _ _
IOFOceduredézgicf%sﬁ?é'tﬂéf‘ﬂzéht%ﬁ@&ih&@&@&%ﬁ&@%é? §onfhguEEdohn this
[

manner an ing the storage tank

the plurality of levels are configured to have a larger
vertical interval on the upper side than on the lower
10 gide, strength on the upper side can be reduced, and
structural wastes can be omitted. Operations and
effects other than those described above are
substantially the same as those of the first embodiment,
and hence an overlapping description will be omitted.
15 [(06050]
<Third Embodiments
FIG. 16 to FIG. 20 show a third embodiment
according to the present invention. In FIG. 16 to FIG.
20, like reference numerals denote the same components
20 as those in FIG. 1 to FIG. 14. In this embodiment, in
place of the end spacers 13 and the connecting spacers
14 according to the first embodiment, each cylindrical
spacer 93 is used. Further, partitions 12, spindle
pipes 16, bottom plates 37, top panels 47, first
25 connecting members 31, second connecting members 32, a
horizontal ceonnected unit 33, a heorizontal connected

unit 26 on the lowest level, a horizontal connected unit
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with this storage conmposite 11 will now be described. First, the
ground is drilled into a rectangul ar parall el epi ped shape having a
predeterm ned depth, a bottom surface of this drilled portion is
conpacted with 20 gravel or sand, and then an inperneabl e sheet is
spread so as to cover the bottom surface and a side surface of this
drilled portion. In this state, bottomplates 37 are aligned and |aid
on the bottom surface of the drilled portion fromcorners of the
drilled po¥diom 25 thidhiest t heve et ot @e bhied , s eXx6 po¥e i ons 37c
and concave portions (not shown) of the bottom plates 37 adjacent to
each ot herfmednialiRe £1e HeTesHaRe Y S coho® Portirensisttthe four
bottom pl ates 37 adjacent tp_each other are coupl ed through first

connecti ng P39 FRFHHECR & i VEPRINTOPRPE s b e two
bott om pl at,es 37 jch ar | aced th ut er mpst. si de d>5

ad) acent (G SRR STE IS TH U b SO EomBcHT N mber s
32. Asga f o éﬁ%@%%&f@%ef%'ﬂ%tﬁg H’ﬂ%tcé@tgﬂ thge | onest | evel
is formed. Further, at e time of engaging the convex portions 37c

and the cqoiaavel POF L ONSy PindPtc OIS 85 Hndle Bl 368 M o each

other, directivity of each bottom pllate 37 does not have to be taken
into consiger@ddan, amddy & aSELre 1 60 Operghitityord 1he sh@rage

conposite is not spoiled. [0054]

the spindle pipes 16 inserted into the insertion holes
12a of the partitions 12. First to fourth cylindrical

10 ribs 21 to 24 are protruded on the lower surface of each
partition 12 concentrically with the insertion hole 12,
and fifth to eighth cylindrical ribs 25 to 28 are
protruded on the upper surface of each partition 12
concentrically with the insertion hole 12a.

15 [0051]

Furthermore, ags the spacers 93, three types of
first to third spacers 93a to 93¢ having different
diameters are used (FIG. 16 and FIG. 17). The thickest
first spacer 93a is movably inserted into a ring groove

20 Dbetween the third cylindrical rib 23 and the fourth
cylindrical rib 24 on a lower surface of each partition
12, movably inserted into a ring groove between the
seventh cylindrical rib 27 and the eighth cylindrical
rib 28 on an upper surface of each partition 12, movably

25 inserted into a ring groove between a third bottom plate
cylindrical rib 43 and a fourth bottom plate cylindrical

rib 44 on an upper surface of each bottom plate 37, or
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15Then, the thickest first spacer 93a is novably inserted into the
ring groove between the third and fourth bottom plate cylindrical
ribs 43 and 44 of each bottom plate 37 placed on the outernost side
of the horizontal connected unit 36 on the | owest |evel, one of 20
the second and third spacers 93b and 93c is novably inserted into one
of the three ring grooves between the first to fourth bottom pl ate
cylindrical ribs 41 to 44 on each bottom plate 37 placed at any ot her
posi tion, newmchkleninmeerodédtirte i eeing ngroeoevest beeneanthhedf tept 25
to fourth cylindrical ribs 21 to 24 on each partition 12 is novably
fitted on Rarelppekintiiedl catlh »? amdse SparcklstoBaraBed3c.

Mor eover, the convex portions 12e _and the concave portions 12f of
the parti t$ohRARieahirHP S AdPRRNMOYS: eBrRE 3t RePL arrRniaheR2 e he

éﬁigéétni K SRIIRET T COpl S o %%%%%L%%fv%ﬂé‘éﬁﬁ%& i ng
T2 that arie SR hHEIRE ot hadepel, BEELRGR PackF FRabBRboTREr

are coupl ad. { Arongh, & he, s664 £enaee éi‘grirﬁ”@ﬁrénézthé‘s};ﬁﬂésmt1

the horizontal connected unit on the second level 1 romthe

bottom is &of fedh-i kel erigtat hentAB ObwePOaGEPE-EN8s CeRYRX portions
12e and the concave portions 12f of the partitions 12 that are

adj acent tgnearti ot her, wbresl i ieséivedyintoeachingr grbboa 12 does
not have to be taken into consideration, assenbling
between the sixth cylindrical rib 26 and the seventh
10 cylindrical rib 27 on the upper surface of each
partition 12, movably inserted into a ring groove
between a second bottom plate cylindrical rib 42 and the
third bottom plate cylindrical rib 43 on the upper
surface of each bottom plate 37, or movably inserted
15 into a ring groove between a second top panel
cylindrical rib 52 and the third top panel cylindrical
rib 53 on the lower surface of each top panel 47.
Moreover, the thinnest third spacer 93c is movably
inserted into a ring groove between the first
20 cylindrical rib 21 and the second cylindrical rib 22 on
the lower surface of each partition 12, movably inserted
into a ring groove between the fifth cylindrical rib 25
and the sixth cylindrical rib 26 on the upper surface of
each partition, movably inserted into a ring groove
25 between a first bottom plate cylindrical rib 41 and the

second bottom plate cylindrical rib 42 on the upper

surface of each bottom plate 37, or movably inserted
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15 operability of the storage conposite 91 is not spoiled. In this
state, each spindle pipe 16 is inserted into the insertion hole 12a
of each partition 12, and then the |ower end of each spindle pipe 16
is inserted into the first bottomplate cylindrical rib 41 on each
bottom 20 plate 37, whereby each spindle pipe 16 is erected. At this
time, since the lower end of the spindle pipe 16 abuts on the bottom
pl ate main body 37a of the bottom plate 37, contact of the spindle

pi pe 16 wiHq e paicty toradiee ibpereniabt of Srrfett@arparee hvay Beedrigah
result, a 25 perneabl e sheet can be prevented from bei ng damaged by

an edge offdacht Hrhdire pigrend. tarmangl @ sdriet hristero? @i ving
i pe 56 havi ng the sanme_| engt s the spindle pi 16 js inserted
e 20 gt “Sorr 2 e e aies it P Mo gp e
artition 12 pl on the oute t..side of the horizont.al nnect ed
ni 33 oKL cabrtp | SUEY T S Che Bt te™ oY Boste o Che PENEE

descri ged sﬁﬁﬂét’{ce 168 AN LANMEXPOF S | O %%&fb@%ﬁigi tion 12

engages Wi e concave portion f of the partition dj acent to

this partijdQ-tdes anted s ucanee Rontteni dfopfrihe pasdidd on 12
engages with 10 the convex portion 12e of t'he partition 12 adj acent

to this padivdan die pheratiteast SAindtDml2 0 be g eyented from
bei ng displaced in the vertical direction, and the partitions 12

adj acent topmssdtad hey e Uepdr redyfooripbRdeads kotresulplateachy

hori zontal connected 15 unit 33 obtained by aligning the plurality of
partitionsdZortae e samesmihor | Zowetied| aneo ate colipthengo e ten be
further structurally strengthened. Furthernmore, since the partitions
12 thal ardf athna e e RIFRIHLIThE © By 1 RYHIThed b3 ex
portions 12e and the concave 20 portions 12f, the partitions 12

adj acent (BRI Witker-th b Wtredy FRVEHREY ¥ dMDet T
used as ¢ HENEATE Th 19T & hatS dib 1o Tacto R WAGOE B! pes. havi ng
difficul tyiﬂélaﬂiéc?ol o Gk boef eéﬁee%iyfii’i@ &?exding grooves
between the plurality of top panel cylindrical ribs 51
15 to 54.
[0052]
Although the thickest first spacer 93a is
interposed between the bottom plate 37 and the partition
12, between the partition 12 and the partition 12, or
20 between the partition 12 and the top panel 47 that are
placed on the outermost side of each of the plurality of
horizontal connected units 36, 33, 33, and 46 on the
four levels, one of the second and third spacers 93b and
93¢ is interposed at any other position. Additionally,
25 a plurality of slots 93d to 93f extending in the
vertical direction are formed in the first to third

spacers 93a to 93¢, respectively (FIG. 16 and FIG. 18 to
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[ 0056] Then, each of newy prepared first to third spacers 93a to
93c is novably inserted into one of the three ring grooves between
the firth to eighth cylindrical ribs 25 to 28 of each partition 12
constituting the horizontal connected unit 33 on the second | evel
fromthe bottom At this time, the thickest first spacer 93a is
novably inserted between the third and fourth bottom pl ate
cylindrical ribs 23 and 24 of the partition 12 placed on the

out er nost BliGle o) t h&hesrd zomtd Tuhriext ¥ e B3meed the Reorrt

| evel fromthe bottom One of the 10 three ring grooves between the
first to fagurdir BAgkel ifean N geneTated thedhwi XD epareyird
partition 12 is novably fitted to the upper end of each of the first
to third SRREGS P32 (1P PRE B ¥QR¥9¥Yri%t¥?ébq+ﬁﬁn¥?%ﬁW?ﬁﬁ% ®a of

titi 2 is . fitted with 15 t to.,th i .ndl i 16, d
part |11 on 3% Do d LS U 10 fesbed 0N o0l ol ecplge o, ane
th [l -dj. t [RYA i 56. t ti
(e STl S L S5 MG D105, 50 1 S LR GBTVEY Por U ons

each ot her , VI-% i ; t he
alaérfo@qjligacggc]d £k égehagt WYL COT NEFa POFL 110081

four partitions acent to ‘eac er are coupl'ed through the

first connagd idir MBI 9i3kne KL 16 NESRECin Vien LOT b odRidh©N St Rd
the two partitions 12 that are placed on the outernost side and

adj acent tgear o OidiRicare ROk et 25 dFeon gl dihet e ol emanegbe ng
menbers 32. As a result, the horizontal connected unit 33 on the
third | evedf faydnrde dedt tapadesr foyrgek w573 circulBubseguent ¢q,
each of the newy prepared first to third spacers 93a to 93c is
nmovabl¢ i mswriasal ispacenmaiafinhelififerent ndglynooses detaremworde fifth
to eighth 5 cylindrical ribs 25 to 28 of each partition constituting
t he hori zcHthlatbrind@uwar wid B RF theed hi rethey Pt eemiEee 6%t om

At this tine,_ the thickest first spacer 93a.i s vablg iqierted
bet ween t HEHHFHShd T it BBV (HRPF A5 YT N Tl SFPpeiDebnd 24
of the pm}é&gfylplaced

A procedure for assembling a storage composite 91

15 configured in this manner and filling the storage tank
with this storage composite 11 will now be described.
First, the ground is drilled into a rectangular
parallelepiped shape having a predetermined depth, a
bottom surface of this drilled portion is compacted with

20 gravel or sand, and then an impermeable sheet is spread
so as to cover the bottom surface and a side surface of
this drilled portion. In this state, bottom plates 37
are aligned and laid on the bottom surface of the
drilled portion from corners of the drilled portion

25 through the impermeable sheet, convex portions 37c and
concave portions (not shown) of the bottom plates 37

adjacent to each other are engaged, the respective
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10 on the outernost side of the horizontal connected unit 33 on the
third level fro the bottom Each of the three ring grooves between
the first to fourth top panel cylindrical ribs 53 to 54 of each top
panel 47 is novably fitted on the upper end of each of the first to
15 third spacers 93a to 93c. At this time, the first top panel
cylindrical rib 51 of each top panel 47 is fitted in the spindle pipe
16. Additionally, the convex portions 47c and the concave portions
(not showgowiex rexoirpamef sty Hgne afondriess 10 aditdcerhetCare
20 engaged, the respective caorner portions, of the four, top panels 47
that are A0 TIPS Fer LoD BH T hr SRR T Heng | pepbers

ti nb 31, dth ti t f.the t
Cop panel 42 Tibt 1 & BTAEE B THEIGLIRP DTS do T o BB T o

§§C2 iisSfﬁﬁfé%%%%‘é%%ﬁ?a%r“%é’%‘%&%%@ﬁo%ﬁﬁ?é‘i%&%%”rﬁfﬁ% R%%%Z%ﬁiévif' s
e . , . . . ,
Torags cOMRTTR or Taosa it <, ERe ST el Ay Ny ng

a rel ati vedonsd@d IngxRasd 0f Al i oad hatrdsuivenind ohsh-{ fohbbrtyfold 5
and having relatively high toughness are prepared. Additionally, the

f oam pl at eSodte @€l A B gRsl &0 it Oredthel o eri®sfosmsd aces of the
plurality of first spacers 93a placed on the outernost side in the
first to thurtthepacer sti98at ine 93T angboingrtlseirdaces: ghorhrossmdte 10
di aneter receiving pipes 56 in the storage conposite 91 filling the
drilled porndorhe ApneaesPpertidrs phblirtlhe thotofort galatpeat s 57
surround the first to third spacers 93a to 93c between the horjzontal
connedtfed 3FH3ICTEE P tFREH R T | edBreahivihe Por¢adnteet kRt
unit 33 on 15 the secaond |level fromthe bottom surround the first to
third spactt P33 1 IRV Dt W ‘{ﬂéeli‘mojrl?"z%n‘f%ﬁs%%‘?ﬁﬁe‘&%%f udtE 33 on

the second | evel fro he botto d the_haorizontal connected unit 33
on_t he. ¢ hi AT T B Ton L Bh b & Uy DT THES {FPRROR LE N o
spacers 2 : bet ween the horizontal connected unit 33 on the
third Iengﬁfggﬁgyﬁgfbotton1and the horizontal connected unit 46 on
the highestpodenvel. Here, if the foamplates 57 may possibly fall,
tenporarily fixXing them by an adhesive tap is preferable. In this

state;s Then, the thickest first spacer 93a is movably

inserted into the ring groove between the third and
fourth bottom plate cylindrical ribs 43 and 44 of each
bottom plate 37 placed on the outermost side of the
horizontal connected unit 36 on the lowest level, one of

20 the second and third spacers 93b and 93c is movably
inserted into one of the three ring grooves between the
first to fourth bottom plate cylindrical ribs 41 to 44
on each bottom plate 37 placed at any other position,
and then one of the three ring grooves between the first

25 to fourth cylindrical ribs 21 to 24 on each partition 12
is movably fitted on the upper end of each of these

spacers 93a to 923c¢c. Moreover, the convex portions 12e
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25 an outer peripheral portion of the inperneable sheet is nounted
and | am nated on the upper surface of the storage conposite 11,

wher eby the storage conposite 91 is wapped together with the foam
plates 57 with the inperneable sheet. At this time, since the upper
end of each spindle pipe 16 abuts on the top panel main body 47a of
each top panel 47, contact of each spindle pipe 5 16 wth respect to
t he i nperneabl e sheet can be avoided. As a result, the perneable
sheet can del priesy erreeie e arobeions deddigell bye thrredgeons Bachhabi ndl e
pi pe 16. Additionally, a gap between the side surface of the drilled
portion aritFe RC] g hekd| RLEhRENGE 3T | LRIFFER, 10N aFSRRCEEYE.

[ 0059] In the storage ggggosite 91 fiIIing the storage tank in
this mannéfore BRFEYOME L cofhett® RATELERRRS 352 BRat 7 46
configured by aligning the plurality of artitions .12 on the sane
horizontaﬁ“%*ﬁﬁ%”gﬁﬂjéﬁﬂﬂ%c ?9&ft?ﬁ§%%ﬁ%ﬁi%@v?%€ﬂuq% the %%E? lity of
| evel s.(fo , ir t i . 93a c are

i nterpts)sedé%nelie\(/a\%g%&% h“éér{i%ar%éioﬁ’aI%%%%%t]g%%%?lsggﬁé%(?;%, and 46
on the pl i f £achy Shin pi LSaVertigal |y
i nserted %\%ﬂit%%&i%fs% z%wﬂgrld% 12a %?é eg%ﬁt%%ﬁt???o%@aﬁéd Shithe

constit utidio SarbsOfside Dl i Z@PH@nEoHesie sPhés 3B abdu3Be@n the

plurality of levels, and hence ‘each spindle pipe 16 and each spacer
13 recei verlarqaagi | ithe PSS ecahage ihg nanbéeal 325 dagegt+osuln,
external force acting on the storage conposite 91 whilst the
hor i zont al tleornerct Behtenl t corBIeated huate 3htegyrahedsdyondupevaly t he
plurality of levels
10 from the bottom is formed. Here, at the time of
engaging the convex portions 1l2e and the concave
portions 12f of the partitions 12 that are adjacent to
each other, since directivity of each partition 12 does
not have to be taken into consideration, assembling
15 operability of the storage composite 91 is not spoiled.
In this state, each spindle pipe 16 is inserted into the
insertion hole 12a of each partition 12, and then the
lower end of each spindle pipe 16 is inserted into the
first bottom plate cylindrical rib 41 on each bottom
20 plate 37, whereby each spindle pipe 16 is erected. At
this time, since the lower end of the spindle pipe 16
abuts on the bottom plate main body 37a of the bottom
plate 37, contact of the spindle pipe 16 with respect to
the impermeable sheet can be avoided. As a result, a
25 permeable sheet can be prevented from being damaged by

an edge of each spindle pipe 16. Further, a small-

diameter receiving pipe 56 having the same length as the
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in the vertical direction by each spindle pipe 16 receive a parti al
pressure along the horizontal direction in the external force acting
on the storage conposite 91. As a result, even the storage conposite
5 91 forned by assenbling the nmenbers having relatively sinple shapes
can assure strength as a relatively |arge structure. Furthernore,
since the storage conposite 91 is wapped together with the foam
plates 57 with the inperneable sheet, even if the partial pressure

al ong 10 t9ingbe Avial ldikecinsnrtied i@ a ditegudlvrizelect?hg on the
storage conposite 91 acts on the inperneable sheet jn a

pr essur e- Iy W ridd i VHCHIRST 78 HleLFTRPIUF Y of 2 &I FDam

| ate 57 i t hi t | .__As lt, th .
per meabl B AT IS 15 e veht GRF MG BRIy dairyeet o et

<Fourth E Odcifrﬂetrﬁg SeccfndlF:ll_eC‘% flfé&ﬁlﬁh'% c?zétzti w a fourth enbodi nent

accordi ng e present 1 nventT on. o FIG 20 24, like
reference pyymyjal s denote the same conponents as those in FIG 1,
FIG 6, and Fl 8. In this enbodinent, each partition 112 has a

partition mainaRodeskhAhFRWRE . HAYRE tHAlR S RBP MMM 2e of
insertion hole 112a forned at the center and a square tube rib 112c

25 havi ng eéa@fuaie fifase Shapegdyas reiad e tdenentd neooti e 12
peri phery of the partition main body 112b above and below this
partition ofbithdqehrdil2ion A a@PadentFl€® this partition 12 and
the concave portion 12f of the partition 12 engages with
10 the convex portion 12e of the partition 12 adjacent to
this partition 12, the adjacent partition 12 can be
prevented from being displaced in the vertical direction,
and the partitions 12 adjacent to each other can be
firmly coupled. As a result, each horizontal connected
15 unit 33 obtained by aligning the plurality of partitions
12 on the same horizontal plane and coupling them can be
further structurally strengthened. Furthermore, since
the partitions 12 that are adjacent to each other are
engaged through the convex portions 12e and the concave
20 portions 12f, the partitions 12 adjacent to each other
can be assuredly prevented from being displaced in the
vertical direction. Moreover, when waste pipes are used
as the first to third spacers 93a to 93¢, the waste
pipes having difficulty in disposal can be effectively
25 used.
[0056]

Then, each of newly prepared first to third spacers
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24). Further, like the first enbodinent, four first to fourth
cylindrical ribs 21 to 24 are protruded on the | ower surface of the
partition main body 112b in the sane direction (dowward) as a
protruding direction of 5 the square tube rib 112c concentrically
with the insertion hole 112a, and four fifth to eighth cylindrical
ribs 25 to 28 are protruded on the upper surface of the partition
mai N body 112b in the opposite direction (upward) of the protruding
di recti on ¥¥a tiwe 9 sarevakhile nseUdat tokre eone i ¢hl tlye vilthee he
insertion hole 112a, respectively. The partitjon nmain body 112b, the
square tuH@ﬂﬂWﬂ?EBH?SaﬁﬁFWqﬁPfqh%tf%QFQHEﬂn¢ﬂﬁ§#¢rﬁﬁl%ﬁﬁr¥¢%% 21 to

28 are inte aII nDIded n lastic such as a polyolefin resin
(pol ypr opyi ?)o"'? é?ﬁﬁae%é F%HE Jtt‘rfé:“?ljf(%)c‘?f?‘s%l I H%Dri de

resi n. Further

| | d b |
s SO omwop;ifﬁ% i R T (ks RESCaeT e‘e% o boed

b 24, I
glurface gf e p%tl on %Jéiézlg&cng%r e%%%n S %]Eéj%ﬁe el g‘th y#)len?rallcal
rib 28. Q.%]nlovablf/ :Llﬁsélstéd) ﬁ@cv&ggr?q:ﬁ@aéhfrcpléﬂ@l féﬂrﬁfl bottom

reinforcing ribs are extended and provided at portions between

the squar ga:ﬂaltt@ dy B2 Hf #9s DAY tddd Ofy e Ne O dya 42D 26n angl the

fourth and eight cylindrical ribs 24 and 28 except four corner
portions iplaceliksi alie adltye it es0IOSSE petid eidy i 2ndt @l photind ¢t od of
substantially square
unit 33 on the second level from the bottom. One of the
10 three ring grooves between the first to fourth
cylindrical ribs 21 to 24 of the newly prepared
partition 12 is movably fitted to the upper end of each
of the first to third spacers 93a to 93c¢c. At thisg time,
the insertion hole 12a of partition 12 is fitted with
15 respect to the spindle pipe 16, and the through hole 12k
of the partition 12 is fitted with respect to the small-
diameter receiving pipe 56. Moreover, the convex
portions 12e and the concave portions 12f of the
partitions 12 adjacent to each other are engaged, and
20 the respective corner portions of the four partitions 12
adjacent to each other are coupled through the first
connecting members 31, and the respective corner
portions of the two partitions 12 that are placed on the
outermost side and adjacent to each other are coupled
25 through the second connecting members 32. As a result,

the horizontal connected unit 33 on the third level from

the bottom is formed.
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t hrough hol es 112e are fornmed between these reinforcing ribs 112d
(FIG 24). Furthernore, a plurality of reinforcing ribs 112f are

ext ended and provided at the four corner portions of the partition
mai n body 112b in 5 a radial pattern, and a plurality of circular

t hrough hol es 112g are fornmed in the partition main body 112b between
these reinforcing ribs 112f. These through holes 112e and 112g are
formed to spread rainwater or the like stored in a storage tank to
the respect4®R7110 portions and prevent an air pocket from being
generated in the storage tank. Moreover, reference sign 112h in FIG

24 represents aYRSTERGEHEM TR BF GRS LHK IRKSPHIERLIF T The

fou Corhe bl o U BSLLIen g oy 4320 gnl o it gh o
ol : ) un ol L h

contect L el Somnge £ 06 Lol REY 44 p B0 1

and a 20 W‘J.C%Ycﬁrf@a[i | o d 14s ar e D Qv d@@c@%%ﬁt%nf%.‘?’éﬂ.%in

surfaces of” the partition 112. The convex portion 113 Is forned of a

plurality e fid:Stz GONVEXcPRHid NS B TV Oige Megt AN A& 1 PE 2GR
shape which are provided on an outer peripheral surface of the square

tube rib e LSt an APPEtiSitimef die flaididdsONnt st Hetyed 19k

al ong a longitudinal direction of the outer peripheral surface of the
squar e t ubies mdoradldPe aisqrtesRtlertwesd thd ethvibd amdhdf euptlurladt t gm of
second convex portions 113b having a rectangul ar plate shape which
are provi dehton oheindnetabeariphatBnlandirdacet ofhe Reasylien tebrced b
112c on a lower side of the partition main body 112b along_the 5

| ongi £Qdi Rt e UEITRFL thedoterthrriphcFattatreerrestcd Hets{uar e
tube rib 112c atlgéedexernined intervals (FIG 22 to FIG 24).

Fur ¢ her morss e st pef (4 brt 8 4 5% Hriel of S3CH | 951 Eonidniee
portion 1143 provided, Yetveen, the, pLUral 18y Llutls stog oy portions
cylindrical ribs 53 to 54 of each top panel 47 is
movably fitted on the upper end of each of the first to
15 third spacers 93a to 93c. At this time, the first top
panel cylindrical rib 51 of each top panel 47 is fitted
in the spindle pipe 16. Additionally, the convex
portions 47¢ and the concave portions (not shown) of the
top panels 47 which are adjacent to each other are
20 engaged, the respective corner portions of the four top
panels 47 that are adjacent to each other are coupled
through the first connecting members 31, and the
respective corner portions of the two top panels 12 that
are placed on the outermost side and adjacent to each
25 other are coupled through the second connecting members

32. As a result, the horizontal connected unit 46 on

the highest level is formed. In this manner, the
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10 a second concave portion 114b provi ded between the plurality of
second convex portions 113b. Mreover, each first convex portion 113a
is placed i medi ately bel ow t he second concave portion 114b, and the
second convex portion 113b is placed i nmedi ately above the 15 first
concave portion 114a, whereby the first and second convex portions
113a and 113b and the first and second concave portions 114a and 114b
are arranged on the outer peripheral surface of the square tube rib
112c in a deillrd gropatereris (A G eQ4yitiiddie i sbhatdgse ¢impdsise 20.
concave portion 114a is forned into a relatively shall ow square shape
associ at edl¥#3% the first or second convex portion 113a or 113b, and
the second concave portion 114b is forned into a relatively shallow

squar e shape add&dilgted tha Hak BIFEs &7 &P dmrlehbfeivn 113a

25 or 113b. Further, each first t] f th iti
172 engagdii L FETHPS 170 T8 oM LonCUvR REr TR oo LiAR BVPaRdD of

e DT D PR A0SR 0y LGRS, 142, B0 508D, SEcont

2 pocr SR PR O L oh o Bk 1 REL A 00dAd ) g6t oho

al t hough ngfe Shovdmd S COUPEE-dheoParkd thpnsa i, t hat £ 8F6r aghaceps to

each other through the first or second connecting nmenber, it is

preferabl &@3a placed on the outermost side in the first to third
spacers 93a to 93¢ and outer surfaces of the small-

10 diameter receiving pipes 56 in the storage composite 91
filling the drilled portion. As a result, the plurality
of foam plates 57 surround the first to third spacers
93a to 93¢ between the horizontal connected unit 36 on
the lowest level and the horizontal connected unit 33 on

15 the second level from the bottom, surround the first to
third spacers 93a to 93¢ between the horizontal
connected unit 33 on the second level from the bottom
and the horizontal connected unit 33 on the third level
from the bottom, and surround the first to third spacers

20 93a to 93¢ between the horizontal connected unit 33 on
the third level from the bottom and the horizontal
connected unit 46 on the highest level. Here, if the
foam plates 57 may possibly fall, temporarily fixing
them by an adhesive tap is preferable. 1In this state,

25 an outer peripheral portion of the impermeable sheet is

mounted and laminated on the upper surface of the

storage composite 11, whereby the storage composite 91
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to reduce heights of the reinforcing ribs 112f at the four corner
portions and the square tube rib 112c of 10 each partition 112,
increase a thickness of the first or second connecting nenber, and
form concave grooves in portions facing the reinforcing ribs 112f and
the square tube rib 112c. [0063] 150n the other hand, each of a
plurality of bottom plates 118 constituting a horizontal connected
unit 117 on the |l owest |evel has a bottom plate nmain body 118a havi ng
a square piatwaidnrge Waeheotiiom pike e ktendsTini i gthaavi ng a
square frane shape which is 20 protruded on this bottom plate main

body 118a RS TRGRP Eht e out b d@?#%ﬁ&‘&e of ST Pehe d%ﬁliﬁlét%n‘%a?%
body 118 FI.G 21 d FIG .. On t i ph I f f
Phe” bot t artaih e TS SR e E AP LhS t S B T R ot 11 on
118c¢ and ottompl.ate 25 ¢ rtion 118d ar | £ t.el

formed al ?ﬁnﬁa a oerle{g)?r?uib‘?%aﬁ’ arg‘?qrcg\éf’l 8§O%¢a?%e°€u?%ﬁp %rfe)%i;e?aﬁ? l]és(%r face

f thecb j Ceoa I
of theg Otf@%ﬂqéﬁew &4 In[%n?gg%%r%ﬁni;é %h@@é cail&e DAFLOFR B! at &

convex portion 1 or me ape as the first convex

portion 113a,, andsihe bold qa-Rlais £antave R tihooAdihi s foramrd
into the same shape as the first concave portion I14a. Further, each

of a 5 pl Welnd Yadladap PANHS ddre cONdddwtspinadldopigont @
connected unit 121 on the highest |evel has a top panel nain body

122a havi rgidhi tsiprat ELy) ad eyegh dpetveaeh acHeops pdaetunfgte dfibehaei b 122b
having a square frame shape which is protruded below this top panel
mai n body dr2iZlal €d vt idherrshttie owerngshliphehseofis hollbed paildh
mai n body 122a (FIG 21 and FIG 23). On an outer peripheral
10 ~ sand or soil.
[0059]
In the storage compogite 91 filling the storage
tank in this manner, the horizontal connected units 36,
33, 33, and 46 configured by aligning the plurality of
15 partitions 12 on the same horizontal plane and
connecting them are provided on the plurality of levels
(four levels), the first to third spacers 93a to 93¢ are
interposed between the horizontal connected units 36, 33,
33, and 46 on the plurality of levels, and each spindle
20 pipe 16 is vertically inserted into the insertion hole
12a of each partition 12 constituting each of the
horizontal connected units 33 and 33 on the plurality of
levels, and hence each spindle pipe 16 and each spacer
13 receive a partial pressure along the vertical
25 direction in external force acting on the storage

composite 91 whilst the horizontal connected units 33

which are integrated by coupling the plurality of levels
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surface of the top panel angle tube rib 122b, a top panel convex
portion 122c and a top panel concave portion 122d are alternately
formed along a longitudinal 15 direction of the outer peripheral
surface of the top panel square tube rib 122b (FIG 23). The top
panel convex portion 122c is forned into the same shape as the second
convex portion 113b, and the top panel concave portion 122d is forned
into the sanme shape as the second 20 concave portion 114b. Further,

t he bot t ormplEte worviesebotifert 18 onmhtheshiordben plre el€oncave
portion 118d of the bottom plate 118 engage with the bottom plate
concave pdfadeivel BBdPaifdiahe Pt praRRd cor HOPHFPRER 118c of the
bottom plate 118 adjacent to this bottom 25 plate 118, and the top
panel conVEX SFortHi Ihe FiF et P ERhetC R PottFOATA92d of

h | 12, ith th I ' 122d d
the ' top GBSO G port oh AL 0r TG (B pane 2402 2B STERE ©o

Lhose on D Gomta npshtcdinfldy (i el HifEnd £eldELpalE o0
storage C%ﬁﬁgﬂ &Hddes GYED éésﬁlh@ %‘@féﬁ £ONSs 12 AL Bt WHOPY DY BEeOF

any one of t our ‘outer peripheral surtaces of the partition 112 is

appressed @agaidsird he Pardndiird 1 s adlbacent seotdgs Pempbsiea 412,
the first convex portion 113a of the 10 partition 112 engages with

the first i weeganed congeeeporitiontid4boan dldbeof 5t hwiparthéi on 112
adjacent to this partition 112, and the second convex portion 113b of
t he parti tingrerddenlengagjesetn tdvemel Secloadoartial spresscaseapongi on
114b or 114a of the partition 112
10 the horizontal direction in the external force acting on
the storage composite 91 acts on the impermeable sheet
in a pressure-welding direction, the large-area flat
surface of each foam plate 57 receives this external
pressure. As a result, the impermeable sheet can be
15 prevented from being damaged.
[0060]
<Fourth Embodiments
FIG. 21 to FIG. 24 show a fourth embodiment
according to the present invention. In FIG. 21 to FIG.
20 24, like reference numerals denote the same components
as those in FIG. 1, FIGE. 6, and FIG. 8. 1In this
embodiment, each partition 112 has a partition main body
112b having a square plate shape with an insertion hole
11l2a formed at the center and a sqguare tube rib 1ll2c¢
25 having a square frame shape protruded on the entire

outer periphery of the partition main body 112b above

and below this partition main body 112b (FIG. 22 to FIG.
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15 adjacent to this partition 112. As a result, the partitions 112
can be relatively easily laid out. Further, since it is possible to
assuredly avoid a displacenent in a direction vertical to the

adj acent partition 112 and a di splacenent in a direction 20
horizontal to the sane, the partitions 112 which are adjacent to each
other can be firmy coupled. Furthernore, since the end surfaces of
the first and second convex portions 113a and 113b protrudi ng on the

out er peri¥her al FetiEhere bike Hehaof i w9kt ebedhriet edf P Uk ¥St 1%60
obtained Qg al i.gni ng, t he, Iurajity of partitions 112 on_the sane

hori zont alt P& %&ﬁ“&%ﬂ’l‘%&:%lwdosth%ls% HrEF IRFOTITER e B

havi latively | b that, is i ted al th
out er - per | BHESI STAISE or RRSHIH SHRE 41 Loty et T 17 1985 (0. g.
the f 7 . i t i : f
Lhe [oam PLALE BDlely &, RS LA8] W WA Slanty| aleral qur poe o
the permealie shestd Cappobibe SAmastbod006E]1 Y Jiigy otiher hand,

even if any one of the four outer periphera aces of the bottom

plate 118 igsd- ARPIESEEN BB Neid tHeuPOE 1 Ovh RSt &i JiSh adj acent to
this bottomplate 118, the bottom plate convex portion 118c and the

bot t om pl adel ety pothd ars 18 ofatdepbot foded| @t ecHd 8ugpgage W t h

the bottom plate concave portion 118d and the bottom pl ate convex

portion 1l8cridce hef the partition main body 112b in the opposite
direction (upward) of the protruding direction of the

10 sguare tube rib 1l2c¢ concentrically with the insertion
hole 11l2a, respectively. The partition main body 112b,
the square tube rib 112c¢, and the first to eighth
cylindrical ribs 21 to 28 are integrally molded by using
plastic such as a polyeclefin resin (polypropylene,

15 polyethylene, or the like) or a vinyl chloride resin.
Further, at least one cylindrical rib protruded on the
lower surface of the partition 112 corresponds to the
fourth cylindrical rib 24, and at least one cylindrical
rib protruded on the upper surface of the partition 112

20 corresponds to the eighth cylindrical rib 28.

[0061]

It is to be noted that a plurality of reinforcing
ribs 112d are extended and provided at portions between
the square tube rib 112c¢ of the partition main body 12b

25 and the fourth and eight cylindrical ribs 24 and 28

except four corner portions in a substantially double-

cross pattern, and a plurality of substantially square
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15 bottom plate 118 adjacent to this bottom plate 118, respectively.
As a result, the bottomplates 118 can be relatively easily laid out.
Moreover, even if any one of the four outer peripheral surfaces of
the top panel 122 is appressed against the top panel 122 adjacent to
20 this top panel 122, the top panel convex portion 122c and the top
panel concave portion 122d of the top panel 122 engage with the top
panel concave portion 122d and the top panel convex portion 122c of
the top pdiatouddp hafjer dht2e @i fonesd pagleredp these peeinfRryings a
25 result, the top. panels 122 can be relatively easily laid out.

Oper at | on§”61ﬂ1élr1fqﬂa??¥%05?e4)descb?mb@be%f F PEHRIENiAF Iy the
sane as the operatjons in the first enbodinent, and hence

over | appi Mg EﬁﬁHQ(ﬁFQﬁI%l%éa%ﬁﬁt??ﬁﬁn%%éya dIQr?%lf%gb%tnﬁ?%d

that th tank filled wt h ' b
aken a5 SPBGTIET FURETH St 18 GO H om0

I t : Hﬁﬂ&:' I i Qﬂggﬁ% d.
'ﬁ)'ﬁi”smggr(rarea:lbﬁo‘;e&s orage %%%’k%ﬂ%%%%g%ﬁ?ng a %)?%%?né[% rf;(S::
and a si dg,Sd ack Plarfe K&t POTERONLALL { OI R tnd¥n dbddy | Tt he

ground to forma perneable | ayer or covering the bottom surface or

the side iudwacs, afndde ﬁiﬂﬁ&&ﬂ?tfﬂﬂsﬂiﬁfa pereeabtiershget (a
sheet through which rai nwater gradually passes). According to this

per neabl e rdlgagel deardnd at1ideate nBonhed ety yspread 154 idnesieer adn
intensity exceeds a discharge capacity of a sewage pipe or the like,
rai nwat er theatliics dtovetl imto stherpee newbk et ¢ atlke | sespapoiaei |y
stored in this perneable tank, and then it seeps and spreads

under gPourrbrtAsons ratsdi Rretent suhaRfer Pepeker Bremvieing geapepated
prevented from overfl owi ng. The perneable storage tank is filled with
t he stor agd? d8fh iR cloril ng NOredeeHr esehrr¢Rcent1on, 157 #8am

plates are applied to the outernost surfaces of lurality of _end
Spacer s plEby th THEGURR TSt SHRIGICRC phof s TRychris proviacd

at each of the four corner portions of the partition
main body 112b and with which a first or second

15 engagement protrusion of a first or second connecting
member that connects the adjoining partitions 112 with
each other engages.
[0062]

On the other hand, a convex portion 113 and a

20 concave portion 114 are provided on each of four side
surfaces of the partition 112. The convex portion 113
is formed of a plurality of first convex portions 1ll3a
having a rectangular plate shape which are provided on
an outer peripheral surface of the square tube rib 1ll2c

25 on an upper side of the partition main body 112b along a
longitudinal direction of the outer peripheral surface

of the square tube rib 112c at predetermined intervals
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25 end spacers of the filling storage conposite, whereby the foam

pl ates are configured to surround the plurality of end spacers and
connecting spacers between respective horizontal connected units on
a plurality of levels. Here, in case of wapping the storage
conposite together with the foamplates with a perneabl e sheet, even
if a horizontal partial pressure in an external pressure 5 acting on
the storage conposite acts on the perneable sheet in a ,

pressur e- v%‘?%h%fjdfl?ae]cjttﬂbrpf F Y- OREF IRAT SR RCEL Y RACHT Am

| ate receives this external pressure.. As a resul an i nper neabl e
Sheet can TR %ﬂ}@fﬁ%ﬂ%%%%% Ry RES BTO0ERE On Che PHerhor e,

in the fl;@érﬁ%ﬁéfg %ﬁ? i P15, LN JOUL G| dr £l Gibs are

provi ded SUF T acelanc e upper surface of each
partition,y f OUx 2 4 on 15
t he upper ace eac gétot?nl% Aé.t ggéiﬁ?ocﬁ}eb%%? eatﬂg%? ane%j

cylindei caioﬂgp@u@mapr&w@@@l&@ 5f]ecﬂ1@V@£t§£4r}_{a) Bordr£achat pp-panel ,
but three, five, or nore cylindrical ribs nay be provided on each of

such surf agschdbsoyves , tihe s i Zond adt t e b d SigferpiDyi ded
on the four 20 levels in the first, third, and fourth enbodi nents,

but these (FiGs 2mytdeETEovi4ed dhuttiteaorte veshorcame=vd gretisiomnd
the horizontal connected units are provided on the three levels in

t he secondlehbicdli fremed el a hidses undercaney e prawvi teth gprdoidedr
nore | evels. 25 Additionall al t hough the description has been glven
as to the Qﬁﬁ’é?%ﬁd@hﬁj @W%@Y&?ﬁ( ﬂﬂ’aﬁtl%o%‘(ﬁ?mm@yo%rlé%ﬁ an

underqround in the first to fourth enbodi nents, ossible to

adoEt nba%o?ﬁecg?%lrﬁP%cfao‘fegg%OIE?WtJrﬁa‘{ |%rq"ﬁ§ea¢ll%%t‘“6%e h’%h%roundk
:)m%.tpﬁ:.ts BT f drfond e@%ﬁ%ﬁgtﬁ%ﬁﬁ%ﬁﬂ%g?t TR ee%? "5 i's
o ound. Pt L Bt RS e PO 1 (S TS AR LI D

used in thgfdg Sind %éé&{é e SIROA MEOES; o hﬂzﬁ@r tddd O%e @ac&é‘d used
as they are 1n place of the bottomplates and the top panels 10 when
a sheet fdoWaPRINLLINE SID a0 SIRAST Lfind $1 81 HSbve the
15 first concave portion 1ll4a, whereby the first and second
convex portions 1l3a and 113b and the first and second
concave portions 1ll4a and 1ll4b are arranged on the outer
peripheral surface of the square tube rib 1l1l2c in a
reticular pattern (FIG. 24). Additionally, the first
20 concave portion 1ll4a is formed into a relatively shallow
square shape associated with the first or second convex
portion 113a or 113b, and the second concave portion
114b is formed into a relatively shallow sguare shape
associated with the first or second convex portion 113a
25 or 113b. Further, each first convex portion 113a of the

partition 112 engages with the first or second concave

portion 1ll4a or 1ll4b of the partition 112 adjacent to
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| NDUSTRI AL APPLI CABI LI TY [0008] 15The storage conposite according to
t he present invention can reduce the nunber of steps for

manuf acturing nolds, which are used to form nenbers, e.g., the
partitions, the spacers, and others each having a relatively sinple
shape, by using these nenbers, 20 and it can be used as a filling
material in the storage tank and the perneabl e storage tank
EXPLANATI ONS OF LETTERS OR NUMERALS [0069] 2511, 71, 91, 11l1storage
conposi t e HEs PEX o i bFe 1204 1eEeh | 9ReRd ofPIeERe Pavielon 1B Fpnvex

portion 12f, 114 concave portion , ,
of the partition 112 engages with the second or first

concave portion 114b or 1ll4a of the partition 112
adjacent to this partition 112 (FIG. 22 to FIG. 24). It
5 is to be noted that, although not shown, to couple the
partitions 112 that are adjacent to each other through
the first or second connecting member, it is preferable
to reduce heights of the reinforcing ribs 112f at the
four corner portions and the square tube rib 112c¢ of

10 each partition 112, increase a thickness of the first or
second connecting member, and form concave grooves in
portions facing the reinforecing ribs 112f and the square
tube rib 1ll2c.

[0063]

15 On the other hand, each of a plurality of bottom
plates 118 constituting a horizontal connected unit 117
on the lowest level has a bottom ?late main body 118a
having a square plate shape and a bottom plate square
tube rib 118b having a square frame shape which is

20 protruded on this bottom plate main body 118a over the
entire outer periphery of the bottom plate main body
118a (FIG. 21 and FIG. 22). On an outer peripheral
surface of the bottom plate sguare tube rib 118b, a
bottom plate convex portion 118c¢ and a bottom plate

25 concave portion 118d are alternately formed along a
longitudinal direction of the outer peripheral surface

of the bottom plate square tube rib 118b (FIG. 22}. The
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13 end spacer 13a | arge-di aneter tube portion 513b
smal | -di ameter tube portion 14, 74connecting spacer 16 spindle pipe
21 to 28 cylindrical rib 33, 36, 46, 116horizontal connected unit
1037 bottom plate 47 top panel 57 foam plate 93 spacer 113a first
convex portion 15113b second convex portion 114a first concave
portion

bottom plate convex portion 118c¢ is formed into the same
shape as the first convex portion 113a, and the bottom
plate concave portion 118d is formed into the same shape
as the first concave portion 11l4a. Further, each of a
5 plurality of top panels 122 constituting a horizontal

connected unit 121 on the highest level has a top panel
main body 122a having a square plate shape and a top
panel angle tube rib 122b having a sgquare frame shape
which is protruded below this top panel main body 122a

10 over the entire outer periphery of the top panel main
body 122a (FIG. 21 and FIG. 23). On an outer peripheral
surface of the top panel angle tube rib 122b, a top
panel convex portion 122¢c and a top panel concave
portion 122d are alternately formed along a longitudinal

15 direction of the outer peripheral surface of the top
panel square tube rib 122k (FIG. 23). The top panel
convex portion 122c is formed into the same shape as the
second convex porticon 113b, and the top panel concave
portion 122d is formed into the same shape as the second

20 concave portion 1l4b. PFurther, the bottom plate convex
portion 118c and the bottom plate concave portion 118d
of the bottom plate 118 engage with the bottom plate
concave portion 11i8d and the bottom plate convex portion
118c of the bottom plate 118 adjacent to this bottom

25 plate 118, and the top panel convex portion 122¢c and the
top panel concave portion 122d of the top panel 122

engage with the top panel concave portion 122d and the
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114b second concave portion CLAIMS 1. A storage conposite which
fills the inside of a storage tank or a perneabl e storage tank,
conprising: a plurality of partitions having a square plate 5 shape,
each of which has at |east one cylindrical rib protruded on a | ower
surface thereof and at |east one cylindrical rib protruded on an
upper surface thereof; a plurality of funnel -shaped end spacers,
each of which has a large-dianeter cylindrical portion that is 10

connect ed &P RRDY FREDHPIHel Pt 2S 7T e andP t PRNSibptt2 sur f ace
f th tifi whi | e bei fitt h lindrical ri d

ot | o aAACE R Ioe e (P b 2 SR SRR | ot o

the | - di t Lndr ' f. . ' X 5
sral | or r o U of Yt G ChEaaRE pb BRSO TRE Winhe) ARk 0

of cylindr‘¢§g4ponnecting spacers, each of which has both ends fitted
in the small-di'aneter cylindrical portions of a pair of end spacers

faci nggeach ot hgf @apd @xiendmt y-aerdi Slgdidqpdodhe 20Mherafdn a

dianeter T of a portion of the cylindrical rib fitted into the
| ar ge- di anet efh& Yhd el t Tahs POF taod tersed dvefabl ahihonetde thsge of

0.40S to 0.955 where Sis a length of one side of the partition,

four outer peripheral surfaces of the partition 112 is
appressed against the partition 112 adjacent to this
partition 112, the first convex portion 1l3a of the

10 partition 112 engages with the first or second concave
portion 1ll4a or 114b of the partition 112 adjacent to
this partition 112, and the second convex portion 113b
of the partition 112 engages with the second or first
concave portion 114b or 114a of the partition 112

15 adjacent to this partition 112. As a result, the
partitions 112 can be relatively easily laid out.
Further, since it is possible to assuredly avoid a
displacement in a direction vertical to the adjacent
partition 112 and a displacement in a direction

20 horizontal to the same, the partitions 112 which are
adjacent to each other can be firmly coupled.
Furthermore, since the end surfaces of the first and
second convex portions 113a and 113b protruding on the
outexr peripheral surface of the horizontal connected

25 unit 116 obtained by aligning the plurality of
partitions 112 on the same horizontal plane and

connecting the same are flat surfaces each having a
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25hori zontal connected units, each of which is configured by aligning
the plurality of partitions on the same horizontal plane and coupling
them are provided on a plurality of |evels, and the end
spacers and the connecting spacers are interposed between the

hori zontal connected units on the plurality of levels. 5 2. The
storage conposite according to claiml1, wherein an insertion hole is

formed at the center of each of the plurali of partit and a
spi ndl e piafe ¥ et Y Fisr taea“%pweof ity e PR efitag

each partltllon @to e\%eftéull,éeqrﬁ ]%)go @q__rl ijn(%@lzo&nnlecé éjcrﬁ-. t$ on

t he pIuraI| rage coffposite accordlng ai m

1, wherei n1rﬁt0'1%6a' (4% 0f bl tamplalas p%“?) for fy@g?&aﬁoéé Eé@iAsY

form ng a I'ower sur eac l'ural 1t partitions

constitutigye tcﬁl@cé@@éﬁﬁﬁérﬂ)@ﬁ%aﬁ% W togh hhei Jovest dswelecand
5 unit 116 (e.g., the impermeable sheet or the permeable
sheet) cannot be damaged. |
[0065]
On the other hand, even if any one of the four

outer peripheral surfaces of the bottom plate 118 is

10 appressed against the bottom plate 118 adjacent to this
bottom plate 118, the bottom plate convex portion 1l8c
and the bottom plate concave portion 118d of the bottom
plate 118 engage with the bottom plate concave portion
118d and the bottom plate convex portion 118c of the

15 Dbottom plate 118 adjacent to this bottom plate 118,
respectively. As a result, the bottom plates 118 can be
relatively easily laid out. Moreover, even 1f any one
of the four outer peripheral surfaces of the top panel
122 is appressed against the top panel 122 adjacent to

20 this top panel 122, the top panel convex portion 122c¢
and the top panel concave portion 122d of the top panel
122 engage with the top panel concave portion 122d and
the top panel convex porticn 122c¢ of the top panel 122
adijacent to this top panel 122, respectively. As a

25 result, the top panels 122 can be relatively easily laid
out. Operations other than those described above are

substantially the same as the operations in the first



a plurality of top panels are fornmed by flatly form ng an upper
surface of each of the plurality of 20 partition constituting the
hori zontal connected unit on the highest level. 4. The storage
conposite according to claim1, wherein each vertical interva

bet ween the 25 horizontal connected units on the plurality of |evels
Is configured to be | arger on an upper side than on a | ower side. 5.
The storage conposite according to claiml, wherein a convex
portion arginkodorriive et themcearever baRpes ofkedahabionout 15| e
surfaces of the partition, 5 the convex portion of the partition
engages Wik concave portion of a partition adjacent to the
partition,_ and the concave portion of the partition engages wth the
convex porEQQﬁFkﬁ a partition adjacent to the partition. 10 6. The

storage conposi.te .according t.o cl.ai wher ei n_ 4 he. it
tt iS5 3 #%lelz %%toeﬁy a0 E\‘_he storage D %rtﬂEe Fhf)féé ‘}71

conprises: a p avi ng a ‘squar shiape; and a

squar et ulg, 1 il NAYE NG G SOUALE £1 2B SHaPSk PR 0L L UdRdeROnFREN AT an

the first to fourth embodiments, but a permeable storage
tank filled with the storage composite may be used.
This permeable storage tank is formed by graveling a
bottom surface and a side suxface of a drilled portion
10 formed by drilling the ground to form a permeable layer
or covering the bottom surface or the side surface of
the drilled portion with a permeable sheet (a sheet
through which rainwater gradually passes). According to
this permeable storage tank, at the time of heavy rain
15 whose rain intensity exceeds a discharge capacity of a
sewage pipe or the like, rainwater that has flowed into
the permeable tank is temporarily stored in this
permeable tank, and then it seeps and spreads
underground. As a result, the sewage pipe or a river
20 can be prevented from overflowing. The permeable
storage tank is filled with the storage composite
according to the present invention, and foam plates are
applied to the outermost surfaces of a plurality of end
spacers placed on the outermost side of a plurality of
25 end spacers of the filling storage composite, whereby
the foam plates are configured to surround the plurality

of end spacers and connecting spacers between respective
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15 upper side and a | ower side of the partition nmain body over an
enter outer periphery of the partition main body, t he convex
portion conprises: a plurality of first convex portions having a
rectangul ar plate shape which are provided on an outer peripheral
surface of the 20 square tube rib above the partition main body in a
| ongi tudi nal direction of the outer peripheral surface of the square
tube rib at predetermned intervals; and a plurality of second convex
portions HRH PRI eG@HRATERD plattes Hape Hﬁ%%llaﬁfﬁé R oVFERES on t he

outer peripheral, 25 surface of the square tube rib bel ow t he
partition % bOUyFFF tché WG R HrERIT SPHOTHE JuErther

peri pher al rface of the sguare, t.ube rib at redet.erm _ned .
Pt erval s WiH EHq 20am BB & neieihe 995 s Rah ok

portion pr 'd;é]:ipaei%q: iy, of fi v Lons; and
a second c%y_r#cjéve por tion %ﬁﬁdéegda%%% V\J/_'elgnar_g %’Eéeep urgésf %% eosecond
convex sporddofisy dhecid rsto o 1ah ds: Pl acechd pediadiely bel ow
t he second concave portion, the second convex portion’is placed

i medi at el gheadroVin t&%féé@ir&&f@m/ﬂld@mﬂé&i@m,d 4 heafde sdradde sgeond
convex portions and 10 the first and second concave portions are
t her eby argwanfyetk onf tdweclput @am peEYdpherad e Sued adel of ettherisgfuar e t ube
ribin areticular pattern, and the first convex portion of the
partition rerepagese wi the therdsullt, an sogmrhetnoaveahest tdaom lné a
partition 15 adjacent to the partition, and the second convex portion
of the paRyavVesHehghgrs iy tdanagednd or first concave portion of
the partition adjacent to the partition.
10 [0067]
Furthermore, in the first to fourth embodiments,
the four cylindrical ribs are provided on each of the
lower surface and the upper surface of each partition,
the four bottom plate cylindrical ribs are provided on
15 the upper surface of each bottom plate, and the four top
panel cylindrical ribs are provided on the lower surface
of each top panel, but three, five, or more cylindrical
ribs may be provided on each of such surfaces. Moreover,
the horizontal connected units are provided on the four
20 levels in the first, third, and fourth embodiments, but
these units may be provided on three, five, or more
levels, and the horizontal connected units are provided
on the three levels in the second embodiment, but these
units may be provided on four or more levels.
25 Additionally, although the description has been given as

to the underground storage tank that is completely

buried underground in the first to fourth embodiments,
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20 7. A storage conposite which fills the inside of a storage tank or
a perneabl e storage tank, conprising: a plurality of partitions
havi ng a square pl ate shape, each of which has an insertion hole

formed at the center, a plurality of cylindrical ribs protruded on a
25 | ower surface thereof concentrically with the insertion hole, and
a plurality of cylindrical ribs protruded on an upper surface thereof
concentrically with the insertion hole; plurality of frustum
cyl i ndri cdlt crs Brssidiedic sk sa%oﬁ*i?@é?@ép‘t‘%d OFECHRIP o R heL R Bwer

surface and the u per surf ce of th partltl so as to. be vably 5
i nserted it o Lﬁ%ﬁ?? ??%@Q%ﬁ%%@ego }ﬁk%ﬂnthe

plurality.of .c |ndr|cal rlbs i ndl e pi inserted into
the i nsertk?kbrr%%éol & St Se%f% %c}?rqr%lhndm%%?rel%e h%arufl}go a?hconnect ed

it t t
units, (H]Snorlzont &E”aeqn%%—éoup @ga f&v@fﬁ%@%tié’n% ?é&’f ion

on the sare ane an Ing them rOVId
plural sty of Jdevels, undergf&?népé’r?@raﬂl Suﬁ)%f Ik:?e'EH‘@?@o*f he

hori zontal connected units on the plurali | evel s; 15t he spindle
pi pe is veitdicaldes idisefi€dytdid t heFurther, although the bottom
plates and the top panels are used in the first to
fourth embodiments, the partitions may be used as they
are in place of the bottom plates and the top panels

10 when a sheet for wrapping the storage composite 1s not

used.

INDUSTRIAL APPLICABILITY
[0008]

15 The storage composite according to the present
invention can reduce the number of steps for
manufacturing molds, which are used to form members,

e.g., the partitions, the spacers, and others each
having a relatively simple shape, by using these members,
20 and it can be used as a filling material in the storage

tank and the permeable storage tank.

EXPLANATIONS OF LETTERS OR NUMERALS
[0069]
25 11, 71, 91, 111 storage composite
12, 112 partition

12a, 1l12a insertion hole
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insertion hole of each of the partitions constituting the horizontal
connected units on the plurality of levels, a convex portion and a
concave portion are provided 20 on each of four side surfaces of the
partition, t he convex portion of the partition engages with the
concave portion of a partition adjacent to the partition, and

t he concave portion of the partition engages with 25 the convex
portion of a partition adjacent to the partition. 8. The storage
conposi te accordi®ig t'd cFarHF#, Pertiofherein the partition conprises:
a partition nagggfggééhaving a sguaEe ﬁlate shape, which has an

i nsertion hol e for at “PHE*EENYEFF-18Hd a square tube rib having 5 a
square franme shape QEEF%PQ%%Ion each of an upper side and a | ower
side of the partition marn body over an enter outer periphery of the

partition mainqBodyarge-dliBRetRRY@NHROLL@AOMPrises: a plurality
of first convex portions having a rectangul ar plate shape which 10

are prgvi ded onzan ewhen -pekmeRerakubir ageieh the square tube rib
above the partition main body in a longitudinal direction of the

out er peripherals, s acecohnkbeifnguapackube rib at predeterm ned
intervals; and a plurality of second convex portions having a
rectangul ar 15 1@ at epshdpe whipeh are provided on the outer peripheral
surface of the square tube rib below the partition nmain body in the

| ongi t udi nal di2ledic @8 ofvyihedviucal pékipheral surface of the square

tube rib at predeterm ned intervals, 20the concave portion conprises:
a first concave3: 36, 46, 116 horizontal connected unit

10 37 bottom plate
47 top panel
57 foam plate
93 spacer
113a first convex portion
15 113b second convex portion
114a first concave portion

114b second concave portion
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portion provided between the plurality of first convex portions; and
a second concave portion provided between the plurality of second
convex portions, the first convex portion is placed i mediately 25
bel ow t he second concave portion, the second convex portion is placed
i edi at el y above the first concave portion, and the first and second
convex portions and the first and second concave portions are

t hereby arranged on the outer peripheral surface of the square tube
ribin a reticular pattern, and the“FrF¥E convex portion of the

titi 5 with the first . . ti f
Par 1 41 on a0 abort- HoEn G BP0 LR e S ebnd EORUE DAt L on of
th titd i t d | I St j f th
par 111 on SO e baPTTTs s 0.9 19¢ R T bR o '

h K. in ] i ; : i
any one. of ol srB L P 67 Sh PRI ARARL MG ISR 1

any one of cla ates a e out’er nost

surfacgs afhbeld didH alf tyhfh etk PRACRISs P! S doPni ddhei @alt eF (Pst
side of a plurality of end spacers in the filling storage conposite,

and the fqapphales drhel alywstirgounitd hthersb 5 pacerst ashsétheone
connecting spacers between the

cylindrical rib protruded on an upper surface thereof;

a plurality of funnel-shaped end spacers, each of

which has a large-diameter cylindrical portion that is

10 connected to one or both of the lower surface and the
upper surface of the partition while being fitted on the
cylindrical rib, and a small-diameter cylindrical
portion which is integrally formed with the large-
diameter cylindrical portion and formed with a diameter

15 smaller than the large-diameter cylindrical portion; and

a plurality of cylindrical connecting spacers, each
of which has both ends fitted in the small-diameter
cylindrical portions of a pair of end spacers facing
each other and extends in a vertical direction,

20 wherein a diameter T of a portion of the
cylindrical rib fitted into the large-diameter
cylindrical portion is set to fall within the range of
0.408 to 0.958 where S is a length of one side of the
partition,

25 horizontal connected units, each of which is
configured by aligning the plurality of partitions on

the same horizontal plane and coupling them, are
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hori zontal connected units on the plurality of stages. 20 10. A
storage tank, wherein the storage tank is filled with the storage
conposite according to claim7 or 8, and foam plates abut on the
outernost surfaces of a plurality of spacers 25 placed on the
outernost side of a plurality of spacers in the filling storage
conposite, and the foan1p|ates t hereby surround the plurality of

spacers bet ween tqsﬁm hor i zont con ec g unlts on the plurality of
stages. 1B*R Ab1e BT ¥a %i fi%e perneabl e storage

tank is fill ed tvl\,/l1 the cstlpS aaq,b ctchrg)octslnneca},tcc%gsga%sb% g(r:l%esogfe gf

clains 1 to 6, and oamp

plurality gf éqgc §% Ct%‘ﬂs r sk
of end spacers in q%é&f% ng stgjrigég%@%%%m te, eétﬁd t‘%fl ?%am p@gt es
t hereby sysyougd the,entedd gpacers and the connecting spacers

bet ween the horizontal connected units on the plurality of stages.
5
2. The storage composite according to claim 1,
wherein an insertion hole is formed at the center
of each of the plurality of partition, and a spindle
pipe is vertically inserted into the insertion hole of

10 each partition constituting each of the horizontal

connected unitg on the plurality of levels.

3. The storage composite according to claim 1,
wherein a plurality of bottom plates are forxrmed by
15 flatly forming a lower surface of each of the plurality
of partitions constituting the horizontal connected unit
on the lowest level, and
a plurality of top panels are formed by flatly
forming an upper surface of each of the plurality of
20 partition constituting the horizontal connected unit on

the highest level.

4. The storage composite according to claim 1,
wherein each vertical interval ketween the
25 horizontal connected units on the plurality of levels is
configured tc be larger on an upper side than on a lower

side.
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12. A perneabl e storage tank, wherein the perneable storage tank is
filled wth 15 the storage conposite according to claim7 or 8, and
foam pl ates abut on the outernbst surfaces of a plurality of spacers
pl aced on the outernost side of a plurality of spacers in the filling
storage conposite, and the foam plates thereby surround the plurality
of 20 spacers between the horizontal connected units on the plurality
of stages.

5. The storage composite according to claim 1,
wherein a convex portion and a concave portion are
provided on each of four side surfaces of the partition,
5 the convex portion of the partition engages with the
concave portion of a partition adjacent to the partition,
and the concave portion of the partition engages with
the convex portion of a partition adjacent to the
partition.
10
6. The storage composite according to claim 5,
wherein the partition comprises: a partition main
body having a square plate shape; and a square tube rib
having a square frame shape protruded on each of an
15 upper side and a lower side of the partition main body
over an enter outer periphery of the partition main body,
the convex portion comprises: a plurality of first
convex portions having a rectangular plate shape which
are provided on an outer peripheral surface of the
20 square tube rib above the partition main body in a
longitudinal direction of the outer peripheral surface
of the square tube rib at predetermined intervals; and a
plurality of second convex portions having a rectangular
plate shape which are provided on the outer peripheral
25 surface of the square tube rib below the partition main
body in the longitudinal direction of the ocuter

peripheral surface of the sguare tube rib at
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predetermined intervals,

the concave portion comprises: a first concave
portion provided between the plurality of first convex
portions; and a second concave portion provided between
the plurality of second convex portions,

the first convex portion is placed immediately
below the second concave portion, the second convex
portion is placed immediately above the first concave
portion, and the first and second convex portions and
the first and second concave portions are thereby
arranged on the outer peripheral surface of the sgquare
tube rib in a reticular pattern, and

the first convex portion of the partition engages
with the first or second concave portion of a partition
adjacent to the partition, and the second convex portion
of the partition engages with the second or first
concave portion of the partition adjacent to the

partition.

7. A storage composgite which fills the inside of a
storage tank or a permeable storage tank, comprising:

a plurality of partitions having a square plate
shape, each of which has an insertion hole formed at the
center, a plurality of cylindrical ribs protruded on a
lower surface thereof concentrically with the insertion
hole, and a plurality of cylindrical ribs protruded on

an upper surface thereof concentrically with the
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insertion hele;

a plurality of frustum cylindrical or cylindrical
gspacers connected to one or both the lower surface and
the upper surface of the partition so as to be movably
inserted into any one of a plurality of ring grooves
between the plurality of cylindrical ribs; and

a spindle pipe inserted into the insertion hole of
each partition,

wherein horizontal connected units, which are
configured by aligning the plurality of partition on the
same horizontal plane and coupling them, are provided on
a plurality of levels,

the spacer is interposed between the horizontal
connected units on the plurality of levels;

the spindle pipe is vertically inserted into the
insertion hole of each of the partitions comnstituting
the horizontal connected units on the plurality of
levels,

a convex portion and a concave portion are provided
on each of four side surfaces of the partition,

the convex portion of the partition engages with
the concave portion of a partition adjacent to the
partition, and

the concave portion of the partition engages with
the convex portion of a partition adjacent to the

partition.
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8. The storage composite according to claim 7,

wherein the partition comprises: a partition main
body having a square plate shape, which has an insertion
hole formed at the center; and a sqﬁare tube rib having
a square frame shape protruded on each of an upper side
and a lower side of the partition main body over an
enter outer periphery of the partition main body,

the convex portion comprises: a plurality of first
convex portions having a rectangular plate shape which
are provided on an outer peripheral surface of the
ggquare tube rib above the partition main body in a
longitudinal direction of the outer peripheral surface
of the square tube rib at predetermined intervals; and a
plurality of second convex portions having a rectangular
plate shape which are provided on the outer peripheral
surface of the square tube rib below the partition main
body in the longitudinal direction of the outer
peripheral surface of the square tube rib at
predetermined intervals,

the concave portion comprises: a first concave
portion provided between the plurality of first convex
portions; and a second concave portion provided between
the plurality of second convex portions,

the first convex portion is placed immediately
below the second concave portion, the second convex
portion is placed immediately above the first concave

portion, and the first and second convex portions and
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the first and second concave portions are thereby
arranged on the outer peripheral surface of the square
tube rib in a reticular pattern, and

the first convex portion of the partition engages
with the first or second concave portion of a partition
adjacent to the partition, and the second convex portion
of the partition engages with the second or first
concave portion of the partition adjacent to the

partition.

9, A storage tank,

wherein the storage tank is filled with the storage
composite according to any one of claims 1 to 6, and
foam plates abut on the outermost surfaces of a
plurality of end spacers placed on the outermost side of
a plurality of end spacers in the filling storage
composite, and the foam plates thereby surround the end
spacers and the connecting spacers between the

horizontal connected units on the plurality of stages.

10. A storage tank,

wherein the storage tank is filled with the storage
composite according to claim 7 or 8, and foam plates
abut on the outermost surfaces of a plurality of spacers
placed on the outermost side of a plurality of spacers
in the filling storage composite, and the foam plates

thereby surround the plurality of spacers between the
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horizontal connected units on the plurality of stages.

11. A permeable storage tank,

wherein the permeable storage tank is filled with
the storage composite according to any one of claims 1
to 6, and foam plates abut on the outermost surfaces of
a plurality of end spacers placed on the outermost side
of a plurality of end spacexrs in the filling storage
composite, and the foam plates thereby surround the end
spacers and the connecting spacers between the

horizontal connected units on the plurality of stages.

12. A permeable storage tank,

wherein the permeable storage tank is filled with
the storage composite accoxrding to claim 7 or 8, and
foam plates abut on the outermost surfaces of a
plurality of spacers placed on the outermost side of a
plurality of spacers in the filling storage composite,
and the foam plates thereby surround the plurality of
spacers between the horizontal connected units on the

plurality of stages.





